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IMMOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBAHMN K pe3yibTaTraM
OCBOEHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMmsl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roMm deaepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHLIEMIIUMA TpernojaBanus y4deOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra’Hu3anusax Poccuiickon denepanun, peAU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTrPAMMBI.

CopepkaHue mnporpaMMmbl 1O (QU3MKE HaNpaBiIeHO Ha (opMupoBaHHUE
€CTECTBCHHO-HAYYHON KapTHUHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu
oOyuennu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPpEAMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKE YYUTHIBAET HEOOXOAUMOCTH peaM3allid MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMU Yy4e€OHbIMU mpeaMeramu. B Hel
OINpEEISAIOTCSA OCHOBHBIE LIEJIM M3yueHUs (U3UKH Ha YpOBHE CPEIHEro OOILEero
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma o (pu3MKe BKITIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (r3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO rojiaM 00yUEHUs;

e cojepkaHue yueOHOro npeamera «Pu3nkay 1o rojaM ooydeHusl.

®duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOMABI, BBICTYyIas B
KauecTBE y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpykaroueM Mupe. LIkonpHbIN Kype GU3NKN — ccTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SBIICHWH, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
busndeckoir reorpadueir M acTpoHoMHeW. Mcmonap30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUWA  OMNpeAeNsieT XapakTep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
NOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydYarolmuxcs, B (pOpMUPOBAHHE YMEHUN NPUMEHATh HAYyYHbBIN
METO/1 TO3HAHMSI PU BBITTOJIHEHUH UMM YYEOHBIX HCCIIETOBAaHUM.

B ocHOBy kypca (u3uku uis ypOBHS CpEAHEro oOIero oOpa3oBaHMs
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO pacCMaTpUBaTh KakK IPUHLMIBI €0
OCTPOEHUS.



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).



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 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.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYIIECTBIIATH 00IIEeHNEe HA YPOKax (M3UKH U BO BHE-YPOUHOU JCATEIHHOCTH;
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 KaXJ0TO YJICHA KOJUIEKTUBA,

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
IIPOLIECCOB C MKCIOJB30BAHUEM MPSIMBIX, U KOCBEHHBIX W3MEPEHUH, IPU 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 HCIIOJIB30BAHUEM IIPAMBIX, U KOCBEHHBIX HU3MEPEHUU: IMPHU 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
Koun4gecTBO YacoB OcCHOBHBIEC BHIbI JeATEJIbHOCTH
Kout DJIeKTPOHHbIE
HaumenoBanue
Ne pPoJIb Mpaxtn | (uHppoBbIe)
pa3aesioB U TeM Beer
n/n HBIE yecKue 06pa3OBaTe.]II>HI>Ie
MPOrpamMMbI 0
padot padoTbl | Pecypchbl
bl
Pazgea 1. PUZUKA U METOJAbI HAYYHOI'O I1IO3HAHUSA
NzyueHne HayqHBIX (AMIMPUYECKUX U
TEOPETUIECCKUX) METOJIOB MO3HAHUS
dusuka u oKpyKaromero Mupa. O0cyKIeHUe IPaHuL]
bubmuoreka [JOK Py P Y P .
1.1 METO/Ibl HAYYHOI'O 2 0 0 NPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB M TCOPHI.
https://m.edsoo.ru/7f41bf72
IIO3HaAHUAI Pabora B rpynmne mo noAroToBKE KOPOTKUX
cooOIIeHu 0 ponu U MecTe (U3UKHU B HAYKE U B
NPAKTUYECKOH AESITEIbHOCTH JIFOICH.
Paznen 2. MEXAHUKA
[IpoBeneHue SKCIEPUMEHTA: U3YUCHUE
HEPAaBHOMEPHOTO JABHKCHHUS C IENTBIO
oTpeieNieHHsI MTHOBEHHOU CKOPOCTH;
HCCIICA0BAHUEC COOTHOILIICHUS MC)K[Iy HYTHMI/I,
MPOMICHHBIMU TEJIOM 3a MTOCIIeIOBATEILHBIC
bubnuoreka IHOK aBHBIE IIPOMEXKYTKH BPEMEHH IIpU
2.1 Kunemaruka 5 0 0 1 P P Y P P

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

PaBHOYCKOPEHHOM JIBUXKEHHUH C HAYAJIbHOU
CKOPOCTbhIO, PABHOW HYJIO; U3yUCHHUE JABHIKCHUS
IIapuvKa B BSI3KOM KHUIAKOCTH,; NU3YUCHHUEC IBUIKCHUA
Teja, OPOIIEHHOT0 TOPU30HTANBHO. OOBSICHEHUE
OCHOBHBIX MPHUHITUIIOB JICHCTBUS TEXHHYCCKHX
YCTPOMCTB, TAKUX KaK: CHUAOMETD, LIETIHbIE U
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pEeMEHHBIE NIEPEAAUN JIBUXKEHUS; U YCIOBUN UX
0€301acHOTO UCTIOJIb30BaHMUS B IOBCEIHEBHOM
KU3HU. Perienue pacuéTHeIX 3a1a4 ¢ IBHO
3aJJaHHOW (hU3UYECKON MOJIENBIO C
HCTIOJIb30BaHUEM OCHOBHBIX (hOpMYJI KHHEMATUKH.
[MocTpoenne u aHanu3 rpaduKoOB 3aBUCUMOCTEN
KMHEMAaTHYECKHUX BEJIMYMH OT BPEMEHH AJIS
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
HIPSAMOJIMHEWHOT O ABMXEHUs. PacniosHaBaHue
(hM3UYEeCKUX SBICHUIA B y4eOHBIX OIBITaX U
OKpPY’KaIOIEH KU3HU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE NPSAMOJIMHENHOE JBUKEHUE,
CcBOOOJHOE MaIcHUE Tell, ABIKEHHE T10
OKpy>XHOCTH. OTnIICaHe MEXaHU4YEeCKOT0
JBIDKEHHS C UCIOJIb30BaHMEM (PU3MUECKUX
BEJIMYUH: KOOPJUHATA, ITyTh, [IEPEMELIECHUE,
CKOpOCTb, ycKOpeHue. PaboTa B rpymnmnax npu
IUTAHUPOBAHNH, IPOBEICHUHN H UHTEPIIPETALIUN
PEe3yIbTaTOB OIBITOB U AHAJIM3E JOIOJHUTEIbHBIX
HCTOYHUKOB HH(OPMALIUH 10 TEME

2.2

Jnnamuka

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEJI.
N3yueHune 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT
nedopmalivu; CpaBHCHUE CHJT TPEHUS TTOKOS,
KadyeHUsS U CKONbXeHUs1. OObsICHEHHE
HeBecoMocTH. [IpoBeeHEe IKCIIEpUMEHTA:
WCCIIEIOBAHNE 3aBUCUMOCTH CHJT YITPYTOCTH,
BO3HUKAIOIIUX B MPYXHUHE ¥ PE3MHOBOM 00pa3siie,
OT uX nedopMalluy; U3yueHHe ABKEHUs OpycKa
10 HAaKJIOHHOM IUIOCKOCTH; UCCIIEIOBAHNE
YCIIOBHI paBHOBECHUS TBEPIOTO TENa, UMEIOIICTO
ochb BpaieHusi. O0bsICHEHHE 0COOEHHOCTEH
PaBHOMEPHOTO ¥ PABHOYCKOPEHHOTO



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

MPSIMOJIMHEWHOTO JIBUKEHHS, CBOOOIHOTO
MaICHUs TeJl, IBM)KEHUS 110 OKPY>KHOCTH Ha
OCHOBE 3aKOHOB HpI0TOHA, 3aKOHA BCEMHPHOTO
TaroteHus. O0bsICHEHNE OCHOBHBIX ITPUHIIUIIOB
JeUCTBUS MOIIINITHUKOB M UX MPAKTUYECKOTO
npuMeHeHus. OObsICHEHHE ABHKEHUS
HCKYCCTBEHHBIX CITyTHHKOB. Pelienne pacuéTHbIx
3aJ]1a4 ¢ SIBHO 3aJJaHHON (PU3NIECKON MOJIENBIO C
WCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB M (hOpMYIT
nuHaMuKH. PacriosHaBaHme (hM3UUYECKUX SBICHUMA
B YYeOHBIX OIBITAX U OKPYKAIOIIEH KU3HU:
WHEPLHs, B3aUMOJIEHCTBHE Tel. AHAIN3
(U3UUECKUX NPOLIECCOB U SBJICHUM €
WCIOJIb30BaHMEM 3aKOHOB U MTPUHLIUIIOB: 3aKOH
BcemupHoro Tsarorenus, I, I u III 3akoHbI
HeloToHa, mpUHIMT CYNEPIIO3UIINH CHJI, TPUHLIUIT
PaBHONPaBHOCTH MHEPIMATBLHBIX CUCTEM OTCUETA.

23

3aKOHEBI
COXPAaHCHUS B
MEXAHUKE

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

[IpoBeneHue sKCIeprMEHTa: U3yYeHUE a0COITIOTHO
HEYTIPYTOro yapa ¢ HOMOIIBIO IBYX OJUHAKOBBIX
HUTAHBIX MassTHHUKOB, UCCIICJOBAHUEC CBA3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKOM
DSHEPIUH Tejla Ha IIPUMEPE PACTKEHUS
pe3uHoBoro xryra. OneHka abCOIITHBIX U
OTHOCUTEIBHBIX NOTPEIIHOCTEN U3MEPEHUI
¢u3nueckux BennurH. Perrenne pacyéTHbIX 3a1a4
C SIBHO 33JJaHHON (PU3NIECKON MOJIENBIO C
HCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOpMYT
JTUHAMMKH 1 3aKOHOB coOXpaHeHHus. Pemienue
KAaueCTBEHHBIX 33Ja4 ¢ OITOPOil Ha U3yUEHHBIE B
paznene «MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTH U
(1)I/ISI/I‘I€CKI/I€ sBiienns. OnrcaHne MEXaHUIEeCKOTO
JABUXKCHHS C UCIIOJIb30BAHHUEM (1)I/ISI/I‘I€CKI/IX
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BEJIMYMH: UMITYJIbC TeJla, KHHETHUECKasi JHEPT U4,
MMOTEeHIINANbHAS DPHEPTHs, MEXaHn4IecKas paboTa,
MeXaHUUeCKasi MOITHOCTh. AHANN3 (PU3NIECKUX
MIPOLIECCOB U SIBICHUH C MCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs] MEXaHNYECKOI SHEPTHH, 3aKOHA
coxpaHeHus uMnynsca. OObSICHEHHE TBUKEHUS
pakeT ¢ OTmopoi Ha U3YYECHHBIE (PU3MUECKUE
BETTMYMHBI U 3aKOHBI MeXaHUKU. Vcmonp3oBanme
MPY TIOATOTOBKE COOOIICHUI O TPUMEHEHUHT
3aKOHOB MEXaHUKHU COBPEMEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTUH [ TIOUCKa,
CTPYKTYPHPOBaHUsI, UHTEPIIPETALUU U
MIpEICTaBICHUS HHPOPMAIINN, KPUTHIECKHHA
aHanu3 nosyyaemoit nHpopmaryu [IpoBeneHue
KOCBEHHBIX U3MEPEHUI, UCCIEI0BAHUIA
3aBUCUMOCTEN (PU3MUECKIX BETUYMH, IPOBEPKa
MpeJIOAKEHHBIX THITOTE3

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
[TpoBeneHue 3KCIIEpIMEHTA: UCCIIEJOBAaHNE
3aBUCHUMOCTH MEKAY MapaMeTpamMH COCTOSHHUS
paspexkeHHoro ra3a. OrneHka abCOMOTHBIX H
OTHOCUTEIBHBIX OTPEIIHOCTEN U3MEPEHUI
¢usnyeckux BenuuuH. OObSICHEHUE OCHOBHBIX
OcHoBbI MIPUHIIAIIOB IEHCTBUI TepMoMeTpa 1 OapomMeTpa 1
31 MOJIEKYJISIPHO- 1 bubnuorexa [JOK yCIIOBHI MX 0€30IaCHOTO UCIIOIb30BaHHUS B
' KMHETUYECKOM https://m.edsoo.ru/7f41bf72 | noBcenHeBHOM kU3HHU. Pacrio3HaBanue
TEOpHHU (hM3UYEeCKUX SBICHUIA B y4eOHBIX OIBITaX U

OKpY’Karomeh xu3Hu: 1udQy3us, OpOyHOBCKOE
npwxenue. OnucaHue TEIUIOBBIX SBICHUH C
HCIIOJIb30BaHUEM (DU3HUCCKUX BEITUUHMH: IaBICHHUE
rasza, TEMIIEpaTypa, CPeIHIST KHHETHYCCKAsT
SHEPTHS XA0THYECKOTO JIBHYKECHUS MOJICKYIT,



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

CpeIHEeKBaJpaTH4Hasl CKOPOCTh MOJIEKYJI. AHAIU3
(u3UUECKUX NPOLIECCOB U SBJICHUI €
ucnojb3oBanueM MKT, ra3oBbIX 3aKOHOB, CBSI31
CpelHEH KUHETUYECKON PHEPTUU TEIUIOBOTO
JBYDKEHUST MOJIEKYJT C a0COOTHON TeMITepaTypo.
Pemenune pacu€THbIX 3a1a4 ¢ ABHO 3aJJaHHOU
(u3UUECcCKON MOZETIBIO C UCIIOIb30BAHUEM
ocHOBHBIX monokeHnit MKT, 3akoHoB u hopmyn
MOJIEKYJISIPHON (PU3HKH.

3.2

OCHOBBI
TEPMOIUHAMUKHU

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

[IpoBenenue skcrepuMeHTa: U3MepeHue yaeabHON
TeroéMKocTy BemecTBa. OneHKa aOCOMOTHBIX U
OTHOCHUTEJIBHBIX IIOTPEIIHOCTEN U3MEPEHUI
¢u3nyeckux BeauuuH. MzyueHue mosene
NapoBOM TypOUHBI, ABUTATEIIS BHYTPEHHETO
CrOpaHusi, peaKTUBHOTO aBurareist. OObsCHeHUE
MIPUHIINATIOB JIEHCTBUS U YCIOBHA 0€301TacHOTO
WCIIONIE30BaHMs B MTOBCEIHEBHOW KU3HU
ABUTATCJIsI BHYTPCHHETO CropaHus, OBITOBOIO
XOJIOAWIBbHUKA, KOHANIMOHepa. OnucaHue
CBOJCTB TEJI U TEIUIOBBIX SBJICHUN C
HUCII0JIb30BaHUEM (bmnqecm/lx BCIINYHH: JaBJICHUC
rasa, TeMIepaTypa, KOJIMIECTBO TETUIOTHI,
BHYTpEHH:S 3Heprus, padbora raza. Pemenue
pacUETHBIX 3a/1a4 C SBHO 33/IaHHON (PM3MUECKON
MOJIETIBIO C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U
(hopMyI MONIEKYIAPHON (PUINKH U
TEPMOJUHAMHUKH. PerleHne KauecCTBEHHBIX 3a/1ay ¢
OTIOpOI Ha U3y4eHHBIE B pa3zeie «MonekymspHas
¢u3uKa 1 TEPMOAUHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U Qu3nuecKue siBieHus. Pabora
B I'pynnax mnmpu aHaJIM3€ JOIMOJIHUTCIbHBIX
HCTOYHUKOB HH(OPMALIUH 10 TEME.
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3.3

ArperatHble
COCTOSIHUS
BELIECTBA.
dazoBbIe
epexo/ibl

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

[IpoBenenue sKCIEpUMEHTA: U3MEPEHHE
OTHOCHUTEJIBHOM BIa)KHOCTH Bo3ayxa. OLeHKa
aOCOJIOTHBIX M OTHOCHUTENBHBIX OIPEIIHOCTEH
M3MepeHuid hru3ruecKuX BeanuuH. M3ydenue
CBOMCTB HAaCBHIIIEHHBIX IaPOB, CIIOCOO0B
HU3MCPCHUS BJIAXKHOCTH. Ha6m0aeHHe HarpeBaHuA
Y TJIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
OOBscHEeHNE IPUHIIAIIOB TCHCTBUS U YCIOBHMA
0€301acHOTr0 UCTIOJIb30BAHMUS B TIOBCETHEBHOM
XKHU3HH THTPOMETPA, ICUXPOMETPA, KAJIOPUMETPA.
PemieHne pacu€THbIX 3a/1a4 C SIBHO 3aJaHHOU
(u3nUeCcKoi MOJETIBIO C UCIIONB30BAHUEM
YpaBHEHHUs TEIJI0BOro 6ananca. Pemenne
Ka4YC€CTBCHHBIX 3aJ1a4 C OHOpOﬁ Ha U3YUCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKHE SBICHUS
no Teme. Pacrio3naBanme pu3nueckux sSBICHUH B
y4eOHBIX OTBITAX U OKPYKAIOIIECH KHU3HU:
nedopmanyst TBEPABIX TeJl, HATPEBaHUE U
OXJIQXKICHHE TeJl, U3MCHEHHUE arperaTHhIX
COCTOSIHMI BEILECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB ¥ (DOPMYIT MONIEKYIAPHON (HU3HKH.
Hcnonb3oBanne MHGOPMAIIMOHHBIX TEXHOJIOTHIHA
IUIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIH
W TIpeICTaBIeHNsI MH()OpMAIMY TIPH MTOJITOTOBKE
COOOIICHHI 0 MPUMEHEHUH 3aKOHOB
MOJICKYJISIPHON (PU3UKH U TEPMOANHAMUKH B
TEXHHUKE U TCXHOJIOTHUAX

Wroro no pazneny
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Paznea 4. JIEKTPOJUHAMUKA

4.1

9HeKTpOCTaTI/IKa

10

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

W3yueHne npuUHLMIOB JEHCTBUSA ANEKTPOCKOIA,
3JIEKTPOMETPA, KOHAeHcaTtopa. PaccmoTpenue



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

(hU3NUECKUX OCHOBAaHUH AIIEKTPOCTATHYECKON
3aIIUTHI U 3a3€MJICHUS 3JIEKTPOIIPUOOPOB.
Pemienune pacy€THbIX 3a1a4 ¢ ABHO 3aJJaHHOU
(u3nIecKoil MOJETIBIO C UCIIONB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI 3JIEKTPOCTATUKH.
Pemenne kauecTBeHHBIX 3ajjau C ONIOPON Ha
M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1
(u3nueckue ABICHUS JEKTPOCTATHUKY.
PacnioznaBanue Qu3nuecKux SBICHUN B YU€OHBIX
OMBITAX M OKPYXKAIOIIEH XKU3HU: JIEKTpU3aLusl
TeJ, B3aNMO/ICHCTBHE 3apA0B U OOBSICHEHUE UX
Ha OCHOBE 3aKOHOB U (JOPMYJT 3JIEKTPOCTATUKH.
OmnucaHue N3y4YCHHBIX CBOMCTB BELIECTBA U
JNEKTPUUECKUX SIBJIEHUH C HCIOJIb30BaHUEM
(U3NUECKUX BEJINYMH: 3JICKTPHUUECKUH 3apsiy,
HaNpPsHKEHHOCTD 3JIEKTPUYECKOTO OIS,
MOTEHLMA, Pa3HOCTh MOTEHIINAJIOB,
ANMEKTPOEMKOCTh. AHAIN3 (PU3NIECKHX ITPOIIECCOB
U SIBIICHUH C HCTIOJBb30BaHNEM (PU3NUECKUX
3aKOHOB: 3aKOHAa COXPAHEHHUS DIIEKTPUIECKOTO
3apsiaa, 3akoHa Kynona. Pabora B rpynmax npu
aHaJIM3€e JOMOJHUTEIbHBIX HCTOYHUKOB
WH(GOPMAIUH U TIOJITOTOBKE COOOMICHUH O
MIPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH B
OKpY>Karolel )KU3HU U IPUMEHEHNHU X B TEXHUKE

4.2

ITocTossHHBIN
SIIEKTPUYECKUI
TOK. TOKH B
Ppa3IUYHBIX
cpemax

12

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

[IpoBeneHue sKcriepyuMeHTa: U3yYeHHe
CMEILIAHHOTO COEANHEHUS PE3UCTOPOB; U3MEPEHUE
O/1C ucToyHMKa TOKa U €r0 BHYTPEHHETO
COIIPOTHBJICHNUS; HAOIOCHUE 3IEKTPOIN3A.
OneHka aOCOJIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH n3MepeHNH (PU3NIECKUX BEIINYHH.
OObscHeHNEe IPUHIIAIIOB TEHCTBUS U YCIOBHMA
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0e301acHOro IPUMEHEHHSI aMIIepMeTa,
BOJIETMETPA, PEOCTaTa, HCTOYHUKOB TOKa,
QJICKTPOHAIpCBAaTCIIbHBIX U
AIIEKTPOOCBETHTENBHBIX TPUOOPOB, TEPMOMETPA
COIIPOTHBJICHNUS, BAKYYMHOI'O IMOJa,
TEPMUCTOPORB ¥ (DOTOPE3UCTOPOB,
MOJYIIPOBOJHUKOBBIX JUOAOB, FAJIbBAHUKH.
PemieHne pacu€THbIX 3a/1a4 C SIBHO 3aJaHHOU
(u3nIecKoil MOJETIBIO C UCIIONB30BAHUEM
OCHOBHBIX 3aKOHOB U (JOPMYJI TEMBI
«IIOCTOSHHBIN 3INEKTPUUECKUI TOK».
PacniozHaBanue Qu3nyecKux SBICHUN B YI€OHBIX
OIIBITAX M OKPY’KAIOLIEH JKU3HU: 3IeKTpHUYecKas
MIPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JEHCTBUS TOKA. AHAIN3
SJICKTPUUYCCKUX SIBJICHUM 1 IMpOoUeCCCOB B LECTIAX
MTOCTOSTHHOT'O TOKA C MCIIOIb30BaHNUEM 3aKOHOB:
3ak0H OMa, 3aKOHOMEPHOCTH MOCIIE0BATEILHOTO
Y TIapajyIeIbHOTO COEAMHEHUS IPOBOTHUKOB,
3akoH Jlxoymns-Jlerna. Onrcanne H3y4eHHBIX
CBOMCTB BELIECTB U SJIEKTPUUECCKUX SIBICHHUU C
HUCII0JIb30BaHUEM (1)I/I3I/I‘ICCKI/IX BCIINYHH:
JIEKTPUICCKUH 3apsij, CHila TOKa, SJIEKTPUIECKOe
HanpspKeHHUe, JJIEKTPUIECKOe CONPOTHUBIIEHHE,
pasHocTh noteHimanos, J1C, pabora Toka,
MOIITHOCTb TOKa. Mcnonp3oBanue
WHPOPMAITMOHHBIX TEXHOIOTUH [ TIOUCKa,
CTPYKTYpPHUPOBAHUS, UHTEPIPETALUH U
MpeaCcTaBIeHUs] HHPOPMALIUU ITPH TIOJTOTOBKE
cOOOIIEHUH O MPUMEHEHUH 3aKOHOB IIOCTOSTHHOTO
TOKA B TEXHUKE U TEXHOJIOTHSX
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11 KIIACC

KoysnyecTBO Yacos OcHoBHBIE BUABI JeATCJIBHOCTH
« Ipak o0yuaromuxcs
OHT- 3
H - JIEKTPOHHBIE
auMCHOBaHUEC poJib-
Ne THYEC (Illfl(l)pOBble)
pa3aesioB U TeM Bce HbIe
n/n - o0pa3oBaTte/ibHbIE
NMPOrpamMMbl ro
porp KHe pecypcsl
padot
pabot
bl
bl

Paspea 1. JIEKTPOJUHAMUKA

MpoBeaeHmne skcnepuMeHTa: nsyyeHue
MarHUMTHOrO MOAA KaTyLLKU C TOKOM;
nccnegoBaHue geicTBMA NOCTOAHHOIO
MarHuTa Ha pamKy C TOKOM; UcciegoBaHune
ABNEHUA SNEKTPOMArHUTHOM UHAYKUNN.
OueHKa abCcoNtoTHBIX U OTHOCUTESIbHbIX
norpeLIHocTen U3MmepeHunin pusnyecknx
BeNNUYUH. OBbACHEHME NPUMHLMMNOB AeNCTBUA
MarsuTHoOE II0JI€.

bubmmoreka [JOK 1 yCNoBUI 6e30MacHOro NpUMeHeHus

1.1 DaexTpoma a 11 1 3
JICKTpOMAaTHITHAA https://m.edsoo.ru/7f41c97¢ NOCTOAHHbIX MarHUTOB, 31EKTPOMarHUTOB,

HHAYKIUA o
3/1eKTpoaBuUratena, yCkoputeneun

3/IEMEHTAPHbIX YacTUL, MHAYKLUMOHHOM Meyu.
PeweHne pacyéTHbIX 33434 Ha NPMMEHEeHne
dopmyn Tembl «MarHuTHoe none.
DNeKTpoOMarHMTHaa UHAyKumnA». PeweHune
KauyeCcTBEHHbIX 33434 C ONOPOi Ha N3yYeHHble
33aKOHbl, 3aKOHOMEPHOCTU U PU3NYECKUue
ABneHuA Tembl «MarHuTHoe none.



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

DNeKTPOMArHUTHAA UHAOYKLUNAY.
OnpepeneHne HanpaB/aeHUA BEKTOPA
WHAYKLMW MarHUTHOrO NOMS NPOBOAHUKA C
TOKOM, cunbl AMnepa n cunbl JlopeHua.
PacnosHaBaHMe GpU3NYECKMX ABNEHUI B
y4€ebHbIX ONbITaXx U OKPYKAIOLLEN KU3HU:
B3aMMOLENCTBME MArHWUTOB,
3/1EKTPOMArHUTHAA UHAYKLMSA, AelcTBME
MarHUTHOr O NoAA HA NPOBOAHMK C TOKOM U
ABWXKYLLMACA 3apad. AHanus
3N1EKTPOMArHUTHbIX SIBIEHWUI C
NCNO/Ib30BaHMEM 3aKOHA 3/1eKTPOMArHUTHOM
WMHAYKUMKU. OnncaHmne U3yyYeHHbIX CBOMCTB
BELLECTB U 3/1EKTPOMAr HUTHBIX ABAEHUM C
MCnosib3oBaHMemM GU3NYECKUX BESTUUYNH:
WMHAYKLMA MAarHUTHOrO nons, cuna Amnepa,
cuna JlopeHua, MHAYKTUBHOCTb KaTYLLKW,
3HEeprua 3NeKTPUYECKOro M MAarHUTHOrO
nonem

Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI

Mexannyeckue u
2.1 AJIEKTPOMAarHUTHBIE
KoJIeOaHus

bubnuorexa [IOK
https://m.edsoo.ru/7f41¢c97¢

UccnepgoBaHue napameTpoB KonebaTenbHoM
CUCTEeMbl — Nepmnoaa, 4acToTbl, aMNAUTYAbI U
dasbl KonebaHuit (NPYHRUHHBIA U/mMan
MaTemaTUYeCKNM ManTHUK). HabnogeHne
3aTyxalowmx konebaHuin. iccneposaHne
CBOWCTB BbIHYKAEHHbIX KOoNebaHui.
HabntogeHune pesoHaHca. MNposepeHmne
3KCMepMMeHTa: UccieaoBaHMe 3aBUCMMOCTH
nepuoga manbix KonebaHui rpysa Ha HATU OT
OJIMHbI HUTU M Maccbl rpy3a; uccnegosaHme



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

nepemMeHHOro ToKa B LLenu 13
nocnefoBaTe/IbHO COEANHEHHbIX
KOHZEHCATOpPa, KaTyLWKN U pe3ncTopa.
OueHKa abCcoMOTHBIX M OTHOCUTE/bHbIX
norpeLwHoCTen nsmepeHunin GUsnyeckux
Be/IMYMNH. OB6bACHEHME NPUHLMMNOB AENCTBUS
W ycnoBuii 6esonacHoro NpUMeHeHun
3N1EeKTPUYECKOro 3BOHKa, reHepaTopa
nepemMeHHOro TOKa, IMHWUI 3/1IeKTponepesay.
PelweHne pacyéTHbIX 3a4a4 C ABHO 3343aHHON
dU3MYECKON MOAENbIO C UCMONb30BaHUEM
OCHOBHbIX 3aKOHOB U POPMY 1, ONUCHIBAIOLLLNX
MEXaHMYECKUE U 3NEKTPOMArHUTHbIE
KonebaHma. OnMcaHne mexaHUYecKux u
3/IEKTPOMArHUTHBIX KosiebaHui ¢
MCnosib3oBaHMemM GU3NYECKUX BESIUUYNH:
nepuoa 1 4acToTta KosiebaHuii, amnantyga u
¢dasa KonebaHwuii, 3apag 1 cuia TOKa B
rapMOHMYECKUX 3/TEKTPOMArHUTHbIX
KonebaHunax. PelleHne KauecTBEHHbIX 33434 C
OMOPO Ha U3YYEHHbIE 3aKOHBbI,
3aKOHOMEPHOCTM, ONuCbIBatoLME
MEXaHMYECKUE U 3NEKTPOMArHUTHbIE
KosiebaHus. PaboTa B rpynnax npu
NaaHUPOBAHUK, NPOBEAEHUM U
WMHTepnpeTaumm pesynbTaToB OnbITOB, U
aHanu3e AONOAHUTENbHbIX NCTOYHUKOB
MHbOpMaUUM No Teme

2.2

Mexanunueckue n
ANEKTPOMArHUTHBIE

bubnuoreka [{OK
https://m.edsoo.ru/7f41c¢97¢

MN3yueHune obpa3oBaHMA U pacnpocTpaHeHus
nonepeyYHbIX U NPOAONbHbIX BOJH.




BOJIHBI

HabntoaeHne oTpaykeHua u NnpeomMmaeHus,
MHTepdepeHUNn U andparumnm
MeXaHWYeCcKnxX BosH. HabntoaeHue ceasu
rPOMKOCTM 3BYKa M BbICOTbI TOHA C
aMNAUTYZOM M 4YacTOTOM KosiebaHui,
3BYKOBOrO pe3oHaHca. MccnegoBaHune
CBOWCTB 3/1€KTPOMArHUTHbIX BOJIH:
OTpaKeHue, NpesomeHmne, NoaapusaLms,
anbpakuma, nHtepdpepeHums. MsyyeHne
YC/IOBUIA U3NTYYEHUA SNEKTPOMArHUTHbIX
BOJ/IH, B3aUMHOW OpueHTauumn BekTopos E, B,
U B 3/1EKTPOMarHUTHOM BonHe. N3yyeHne
NPUMEHEHUA 3IEKTPOMATHUTHBIX BOJIH B
TEeXHUKe U bbITy. O6bACHEHME NPUHLMIMOB
[EeNCTBUA U ycnoBuMiA besonacHoro
NPUMEHEHMA My3blKa/ibHbIX UHCTPYMEHTOB,
YNbTPa3BYKOBOM AMArHOCTUKM B TEXHUKE U
MeauUMHe, pagapa, paanonpuEeMHMKA,
TeNieBU30pa, aHTeHHbI, TenedoHa, CBY-neun.
PelleHne pacyYETHbIX M Ka4eCTBEHHbIX 3a4a4 C
OMOpPO Ha N3yYeHHbIE 3aKOHbI U
3aKOHOMEPHOCTM, ONuCbIBatoLME
pacnpocTpaHeHue MmexaHU4YecKux u
3/1IEKTPOMArHUTHbIX BOJIH. Micnonb3oBaHue
MHOOPMALMOHHbBIX TEXHOIOTNI ANA NOUCKa,
CTPYKTYPUPOBAHUSA, MHTEPNPETaLMn U
npeacrasneHna MHGopmaumm npu
NoAroToBKe coobu,eHnit 06 UCnosb3oBaHUN
3N1EeKTPOMArHUTHbIX BOJIH B TEXHUKE. YyacTue
B AANCKYCCUMN 06 31EKTPOMArHUTHOM
3arpaAsHeHnN oKpyrKatoLlel cpeapl. PaboTa B




rpynnax npu naaHMpPoBaHUKU, NPOBEAEHUM U
WMHTEepMpeTauun pesybTaTos OMbITOB U
aHanu3e AOMNONHUTENbHbIX UCTOYHUKOB
MHbOPMaLMM MO TeEme
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Onruka

10

bubnuorexa [IOK
https://m.edsoo.ru/7f41¢c97¢

MN3yuyeHne moaeneit MMKPOCKOMa, Teneckona.
Mony4yeHune cnekTpa C MOMOLLbI NPU3MbI U1
AP pPaKLMOHHOM pelwéTKU. U3mepeHune
nokasaTtens NpesioMAeHusa cTekna.
NccnepoBaHne CBOMCTB M306parKeHUn B
NnH3ax. O6bACHEHME NPUHLMNOB AENCTBUA U
yCnoBMin 6€30MacHOro NPUMEHEHNS O4YKOB,
nynbl, oToannapaTta, NPOEKLMOHHOIo
annapaTa, MMKpPOCKOnMa, Teneckona,
BOJIOKOHHOWM ONTUKK, ANDPAKLMOHHOM
peweéTkn, nonspomaa. PeweHne pacyéTHbIx
3334 C ABHO 3a4aHHOM GU3NYEeCKom
MOZE/btO C UCMO/Ib30BAHNEM OCHOBHbIX
3aKOHOB M GOPMY N FEOMETPUYECKOM ONTUKMN.
MocTpoeHue 1 onucaHne n3obpaxkeHus,
C034,3BaeMOrO MJ0OCKMM 3ePKaiOM, TOHKOM
NINH30M. PaccmoTpeHue npenenos
NPUMEHUMOCTM FEOMETPUYECKON ONTUKMN.
PacnosHaBaHue pU3NYECKUX ABJIEHUI B
ONbITax U OKPYKaOLLEN KUBHU:
NPSMoOJIMHENHOEe pacnpoCcTpaHeHne CBEeTa,
OTpaKeHne, NnpesiomneHmne, nHTeppepeHuUms,
andpakuma n nonspusalmna ceeta,
aucnepcus ceeta. MsyyeHune ycaosuit
HabnoAEHUA MaKCUMYMOB 1 MUHUMYMOB B
UHTepdEepPEeHLMOHHON KapTUHe OT ABYX



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

CMH}a3HbIX KOrepeHTHbIX NCTOYHUKOB.
Ycnosue HabnoAeHNA rNaBHbIX MaKCUMYMOB
npu NageHMm MOHOXPOMaTMYECKOro CBETA Ha
ANOPaAKLMOHHYO pelwéTky. AHanu3
ONTMYECKMX ABNEHUN C UCNONb30BaHNEM
33aKOHOB: 3aKOH NPAMO/IMHENHOTIO
pacnpocTpaHeHMs CBETA, 3aKOHbI OTPaXKEHUA
CBETa, 3aKOHbI NPe/IOM/IEHUA CBETA.
OnucaHne oNTUYECKUX ABNEHWNI C
MCnosib3oBaHnemM GU3NYECKUX BESTIUUYNH:
$OKYCHOEe paccToaHME M ONTMYECcKan cuna
NINH3bI

Wroro no pazneny
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Paszea 3. OCHOBBI CIIEHIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

PewweHne KayecTBEHHbIX 33434 C ONOPOM Ha
nsy4yeHHble noctynatbl CTO. Ncnonb3osaHue
MHPOPMALLMOHHbIX TEXHONOMMI A/1A MOUCK],

31 OCHOBBI celIUaJIbHOM 4 but6mmoreka [JOK CTPYKTYPUPOBAHUA, MHTEPRpETaL M 1
' TEOPUHU OTHOCUTEIILHOCTU https://m.edsoo.ru/7f41¢97¢ npeacrasneHna nHGopmaumm npu
NOAroTOBKE COOBLLEHMI O rpaHMLax
NMPUMEHNMOCTHU KNacCUYEeCKOM MeXaHUKU U
ocHosax CTO
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
MccnepgoBaHMe 3aKOHOB BHELLHErO
41 DeMEeHTHI KBAaHTOBOMU 5 bu6mmoreka [JOK ¢dotoapdekTa. O6BACHEHME OCHOBHbIX

OIITHKH

https://m.edsoo.ru/7f41c97¢

NMPUHLUMMNOB AEACTBUA TEXHUYECKMUX
YCTPOWCTB, TaKMX KaK: GOTO3/IEMEHT,



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

doTomaTumK, conHevHana baTapes,
CBETOAMOA; U YCIOBUIN MX Be3onacHoro
NPUMEHEHMNA B NMPAKTUYECKOM KU3HU.
PewleHne pacyéTHbIX 33434 C IBHO 3a4aHHOM
dU3MYECKON MOAENbIO C UCMONb30BaHUEM
OCHOBHbIX 3aKOHOB U GOPMY/1 KBAHTOBOW
ONTUKW. PelleHne KauecTBEHHbIX 3a4a4 C
ONOpOIi Ha U3yUYEeHHbIE 3aKOHbI,
3aKOHOMEPHOCTU KBAaHTOBOM ONTUKMN.
PacnosHaBaHue PU3NYECKUX ABJIEHUI B
y4€ebHbIX onbITax:

doToanekTpnuecknin apedeKT, cBeToBoe
nasneHune. OnucaHMe U3yyeHHbIX KBAaHTOBbIX
AB/IEHUI U NPOLLECCOB C UCMNOIb30BaHMEM
bUBMYECKUX BEIMYMH: CKOPOCTb
3NEeKTPOMaArHMUTHbIX BOJTH, A/ZINHA BOJIHbI U
yacToTa CBETa, SHepruna n umnysbc GoToHa

4.2

Crpoenue atoma

bubmuorexa [{OK
https://m.edsoo.ru/7f41¢c97¢

MN3yyeHne mogenu onbita Pesepdopaa.
MpoBeaeHWe aKCNepMMeHTa No Hab o AeHNIo
JIMHENYaToro cnekTpa. OueHKa abcoNtoTHbIX
N OTHOCUTENbHbIX MOTPELLHOCTEN U3MEPEHUI
du3nYeckux BesnymH. NsyyeHne moaenm
aToma: TOMCOHa, NaHeTapHON Moaenu
aToma, mogenu atoma bopa. N3yyeHne
CMNEeKTpa YPOBHEN 3HepruM aToma Bo40poaa.
Ob6bsACHEHME NPUHLMMIOB AEACTBUSA U
ycnosuii 6e3onacHoro NnpumeHeHun
CMEeKTPOCKOMNa, /1a3epa, KBAaHTOBOrO
KoMMbtoTepa. PeleHne KayecTBEHHbIX 3a4a4
C OMNOPOW Ha M3YUYEHHbIE 3aKOHbI,



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

3aKOHOMEPHOCTU U PU3NYECKME ABNEHMA MO
Teme «CTpoeHue aToma». PacnosHaBaHMe
dU3MYECKUX ABNEHWUI B Y4eOHbIX OMbITaX:
BO3HWKHOBEHME JIMHENYATOrO CNEKTPA
n3ay4eHuA. AHaNM3 KBaHTOBbIX MPOLLECCOB U
ABNEHUI C UCNO/Ib30BaHMEM NOCTYNaTOB
bopa

4.3

AToMHOE SpO

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97¢

M3yueHne sKCNepuMeHTOB, LOKa3blBaoLLLUX
C/IOXKHOCTb CTPOEHMA aTOMHOTIO A4pa.
NccnepoBaHmne TPEKOB YacTuL, (Mo roToBbIM
dotorpaduam). UsyyeHune saepHbIX CUn,
ANEPHbIX peakumii CMHTe3a 1 pacnaga,
TepmoaaepHoro cuHTesa. MayyeHune
HYKNOHHOW modenu agpa leliseHbepra-
NBaHeHKO. O6bACHEHUWE YCTPOMCTBA U
NPUMeEHEHNA Kamepbl BUnbcoHa, aaepHoro
peakTopa, aToMHOM 60MbbI. PelueHune 3aaay
C OMOpPOW Ha NOJIYYEHHbIE 3HaHMA, B T.U. O
3apAge U MaccoBOM Yuc/e fapa.
PacnosHaBaHWe PU3NYECKUX ABJIEHUI B
y4€OHbIX ONbITax U B OKPYKAIOLLEN KU3HU:
€CTEeCTBEHHas M UCKYCCTBEHHas
pPagMOoaKTUBHOCTb. ONKUCaHNe KBaHTOBbIX
AB/IEHUI U NPOLLECCOB C UCMO/Ib30BaHMEM
dU3MYECKUX BEIMUYMH: Nepuog, noaypacnaga,
SHeprua cBaAsM aToMHbIX Agep, AedeKT macchl
Anpa. AHaNM3 NPOLECCOB U ABNEHWUI C
MCNO/Ib30BaHMEM 3aKOHOB U MOCTYNaTOB:
3aKOH COXPaHEeHMA 3NEKTPUYECKOro 3apsaaa,
3aKOH COXPaHEHWs MacCoBOro Yncna,
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nocTynatbl bopa, 3aKOH PaANOaKTUBHOIO
pacnaga. Mcnonb3oBaHue MHPOPMALMOHHDBIX
TEXHO/IOTMIN ANA MOWCKA, CTPYKTYPUPOBaHMA,
WHTepnpeTaunm n npeactasieHus
MHOpPMaLMK NpK NOAFOTOBKE COOBLLEHMI O
NPMMeEHEHNM 3aKOHOB KBaHTOBOW GU3UKN B
TEXHUKE U TEXHONOTUAX, IKOOTUYECKUX
acnekTax A4epHOM aHepreTukn

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

DeMEHTEHI ACTPOHOMHHU U

5.1
acTpou3uku

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

MoaroToBKa coobuieHUit 06 aTanax pa3BuUTUA
aCTPOHOMMWMU, O MPUKAALHOM U
MWPOBO33PEHYECKOM 3HAaYEHUN aCTPOHOMMUMU,
0 MeToAax NoNyYeHUN HayUYHbIX
ACTPOHOMMYECKUX 3HAHWUIN, OTKPbITUAX B
COBpPEMEHHOI acTpoHoMUK. N3yyeHmne
COBPEMEHHbIX NpeacTaBieHui o
NPONCXOXAeHUM 1 3BotouMKn CoNHLA U
3B€34,. MI3yyeHue TUNOB rasnaKkTuK,
paanoranakTUK 1 KBasapos. M3yuyeHne
OBUKEHUA HebecHbIX Tes, 3BOIOLUM 3BE3A U
BceneHHol, npoueccos, NPOUCXOAALLMX B
3B€34aX, B 3BE34HbIX CUCTEMAX, B
MEJKrasakTUYecKon cpeae, MacliTabHoM
CTPYKTYpbl BceneHHon. ObbacHeHMe
paclwunpeHuns BceneHHol Ha OCHOBE 3aKOHa
Xabbna. MNoarotoBKa K 06CcyKaeHUI0
HepeLleHHbIX NPob1em acTPOHOMMUM.
MpoBeaeHMe HabNOAEHWNI HEBOOPYKEHHbIM



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

rN1a30M C UCMO/Ib30BAHMEM KOMMbIOTEPHbIX
NPUIOXKEHWUI ANA onpeaeneHna NoNoKeEHNA
HebecCHbIX 06 bEKTOB Ha KOHKPETHYO AaTY:
OCHOBHbIe co3se3ana CeBepHOro nosyLapus
n ApKue 3Bé3abl. MpoBeaeHne HabnoaAeHU B
Teneckon JlyHol, nnaHet, Mae4vHoro MyTtu.
YyacTue B AUCKYCCUM O HEPELLEHHBbIX
npob6aemax acTpOHOMUM

Hroro no pazneny

7

Paznesn 6. OBOBIIIAIOHIEE TIOBTOPEHUE

YyacTue B AUCKYCCUMM O poan GU3UKK U
aCTPOHOMMM B Pa3AUYHbIX chepax
AeATenbHOCTU Yenoseka. MNoaroroska
Co0bLWeHN 0 mecTe GU3MYECKOM KapTHHbI

Oo6o061aroiee but6mmoreka [JOK .
6.1 4 MUpa B PAAY COBPEMEHHbIX NMPeACTaBNEHNIA O

IMOBTOPEHUE https://m.edsoo.ru/7f41c97¢c .
npupoge. BoinosHeHue yuyebHbIX 3a4aHui,
[E€MOHCTPUPYIOLLMX OCBOEHNE OCHOBHbIX
MOHATUM, GUNYECKMX BESIMYMH N 3aKOHOB
Kypca ¢unsmkm 10-11 Knaccos

OBILIEE KOJIMYECTBO 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuectBo yacos
Kour- IIpak-
Ne Tema ypoka Beer POJIb- THYec- J1eKTPOHHbIE NN (POBbBIE
n/n HbIC KHe o0pa3oBaTe/IbHbIE PeCypChl
0 padot pabot
bl bl
®usuka — Hayka o npupoae. Hayunsie
METO/IbI IO3HAHUS OKPY>KAIOIIEr0 MUpA.
1 Ponb 1 MmecTo dusuku B popMupoBaHun 1 0 0 bubnnoreka L{OK https:/m.edsoo.ru/ff0c32¢2
COBPEMEHHOM Hay4yHOI KapTUHBI MUpA, B
MPAKTUYECKON JeATEIbHOCTH JIIOICH
Mexanunueckoe nBuxkenue. Cucrema
2 orcu€ra. Tpaexropus. [1yTs. 1 0 0 bubnnoreka L{OK https://m.edsoo.ru/ff0c3508
Ilepememienue.
PaBHOMepHOE npsAMONIHHENHHOE
3 JIBUKeHUE. MTHOBEHHAs U CPEJTHSIS 1 0 0 bu6nuoreka LIOK https:/m.edsoo.ru/ff0c3620
CKOpPOCTH.
4 ¥exopettie. JIBIKCHHE ¢ HOCTOSHHBIM 1 0,5 0 bu6mmoteka LIOK https://m.edsoo.ru/ff0c33e6
YCKOPEHHUEM.
Bxonnoii koHTposs. PaBHOMEpPHOE
5 JBUKEHHE TOUKH 110 OKPY>KHOCTH. 1 0 0 bubnuoreka [{OK https://m.edsoo.ru/ff0c3ada
KunemaTtuka abcosiroTHO TBEPOTO TeEA.
OcHoBHOe ypaBHeHUE MexaHuku. Cuna.
6 Macca. Eqununa maccel. [1epBblii 3akoH 1 0 0

HrroTona.
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3ada

Bropoii 3akoH HeroToHa.

bubnnoreka L{OK https:/m.edsoo.ru/ff0c3be8

Tpetuii 3akon HeroTtona

bu6nmoreka LIOK https://m.edsoo.ru/ff0c3be8

Cuitel B Mpupoac. Cuita TSbKeCTH U cHJia
BCEMHUPHOI'O TAIOTCHUA

bubnuoreka [{OK https://m.edsoo.ru/ff0c39cc

10

Bec. HeBecoMoOCTb.

bubnuoteka [{OK https://m.edsoo.ru/ff0c3e18

11

Hedopmarus v cuiibl yipyrocTa. 3aKoH
I'yka

bubmuoreka I{OK https://m.edsoo.ru/ff0c3be8

12

Cwuiibl TpeHusl.

bubnuoreka I{OK https://m.edsoo.ru/ff0c3f76

13

Nmnynbc MaTepraabHOW TOUKH. 3aKOH
COXpaHEHUs UMITyJIbCca. PeakTuBHOE
JBUYKEHUE

bu6mmoteka LIOK https:/m.edsoo.ru/ff0c43d6

14

Mexanunueckasi paboTa U MOITHOCTb

CHIJIBI. 3H€pFI/I$[. Kunernueckas OHECPIU-.

bu6mmoteka LIOK https:/m.edsoo.ru/ff0c4502

15

PaboTa cHIIBI TSKECTH U CHJIBI
YIIpYyrocCTu. KOHCGpBaTI/IBHBIC CHIIBI.

bubmuoreka I{OK https:/m.edsoo.ru/ff0c41a6

16

ITotennuanbpHas OHCPI'HU:. 3aKoH
COXpaHCHHA OHCPIUHU B MCXAHUKE

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

17

PaBHoBecue Tein. /laBiaeHue. YcioBue
PaBHOBCCUSA KUIAKOCTH.

bu6mmoteka LIOK https://m.edsoo.ru/ff0c478¢

18

Jlaboparopuas pabora «3ydcHue
paBHOBECHS TeJa MO/ JEHCTBUEM
HECKOJBbKUX CHUJII»

19

Pemenne 3anad no reme «Kunemaruka.
JuHamuka. 3aKOHbI COXpPaHEHHUS B
MEXaHUKE»

20

KontposbHas pabota mo teme
«Kunemaruka. /lunamuka. 3aKOHBI

bubnuoreka [{OK https://m.edsoo.ru/ff0c4b74
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COXPAaHCHUA B MCXAHUKEY

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopuu. Macca MOJIEeKyII.
Konnuecto Bemectsa. Ilocrosanas
ABoraapo. bpoyHOBCKO€E IBUKECHHE.

Huddy3us

bu6mmoteka LIOK https:/m.edsoo.ru/ff0c4dc2

22

Pemrenne 3agad mo reme "OCHOBHBIE
nooxennss MKT"

bu6nmoreka LIOK https://m.edsoo.ru/ff0c6820

23

Cuuibl B3aMMOJICHCTBHS MOJIEKY.
CtpoeHue ra3000pa3HbIX, KUIKAX U
TBEPJIBIX TEIL.

24

OcHoOBHOE YpaBHCHHUEC MOJICKYJISAPHO-
KHMHETUYECKOMN TCOPHHU I'a30B.

25

Pemenue 3amau mo treme "OCHOBHOE
ypaBuenue MKT"

26

TenoBoe paBHOBecue. Temmeparypa u
e€ u3mepenue. lllkana remneparyp
[enbcus. Onpenenenue remMneparypsl.
3Hepm;1 TCIIJIOBOI'O ABUIKCHHA MOJICKYJI.

27

VYpaBHEHHE COCTOSHUS UIE€ATIBHOTO ra3a
B MKT. YpaBuenue Menneneepa-
Knaneiipona

bu6mmoteka LIOK https:/m.edsoo.ru/ff0c4fde

28

Pemrenue 3a1au Ha ypaBHEHUE COCTOSHUS
uneaiapHoro raza B MKT

bubnuoreka [{OK https://m.edsoo.ru/ff0c63b6

29

I'a30BBIC 3aKOHEI

30

Pemrenne 3agau mo reme "I"a3oBbie
3aKOHBI"

31

Jlaboparopuas pabora



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c63b6

«IKCIepUMEHTAIbHAS POBEPKA 3aKOHA
T'eni-JIroccaka»

Haceimiennsiit map. /laBinenue

32 bubmuoreka I{OK https:/m.edsoo.ru/ff0c511e
HACBIIIEHHOTO Mapa. BraxHoCTh BO3ayXa
n

33 SONPOTCCEDL B MICAIRHOM Ta3¢ # ux bubmuoreka I{OK https:/m.edsoo.ru/ff0c570e
rpaduvecKoe mpeICTaBIeHNE
Csoii !

34 BOUCTBA JKHUIKOCTH. LIOBEPXHOCTHOE bubnuoreka I{OK https://m.edsoo.ru/ff0c5952
HATSDKEHUE.
Kpucrannuaeckue u amopdHbIC Tena.
AHU30TPO CBOMC CTaJIJIOB.

35 HHSOTPOMIIA CBOHCTE RPHCTAILIOR bu6mmoteka LIOK https:/m.edsoo.ru/ff0c65f0
Kunkue kpucramibl. CoBpeMeHHBIC
MaTepuabl

36 BuyTtpennss sueprusi. bu6mmoteka LIOK https://m.edsoo.ru/ff0c5¢36

37 Pabota B TepMoIuHaMUKe. bu6nunoteka LIOK https://m.edsoo.ru/ff0c64d8
() Y%

38 ASOBBIC TIEPEXO/IBL. ¥ PaBHEHAC bubnuoteka [{OK https:/m.edsoo.ru/ff0c5¢36
TEILIOBOro Oatanca.
Pemenue 3amay o teme "IlnaBiaenne u

39 KpUCTaJUIM3alus. Y IeinbHas TerioTa bu6mmoteka LIOK https://m.edsoo.ru/ff0c6708
nmnasieHus. Cyomumarus"
I1 i 3aKOH TEPMO a ero

40 CPEbIH 3AKOH TEPMOIMHAMMICH 1 € bu6mmoteka LIOK https://m.edsoo.ru/ff0c5efe
MIPUMEHECHHE K U30ITpoIieccam
Heo0 )

41 ©0 p?THMOCTL HPOLECEOB B IPHPOAS bubnuoreka [{OK https://m.edsoo.ru/ff0c6230
BTtopoii 3akoH TepMOIMHAMUKH
I1 % KI1

42 PHHIUT {leHCTBHH " Jl TenoBx bu6mmoteka LIOK https://m.edsoo.ru/ff0c600a
JIBUTATEIIEN.
O06o0maromuii ypok «Moiie a

43 HHATOMHH YPOK AIeRyIApHad bu6mmoteka LIOK https://m.edsoo.ru/ff0c6938

¢uznka. OCHOBBI TEPMOIMHAMUKID
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44

KonrtponsHas pabora o Teme
«MounekynspHas pusuka. OCHOBbI
TEPMOIUHAMUKI

bubnuoteka [{OK https:/m.edsoo.ru/ff0c6a50

45

DNEeKTPUYECKUM 3apsi U dJIEMEHTapHbIC
YaCTHUIIbL. 3aKOH COXpaHEHUs 3aps/a.

bubnnoreka [{OK https:/m.edsoo.ru/ff0c6bee

46

3akoH Kynona. Todyeunslii
JIEKTPUUYECKUI 3apsiz

bubmuoreka [{OK https:/m.edsoo.ru/ff0c6ced

47

Dnektpuueckoe nose. HanpsxéHHocTh
aneKTpudeckoro nois. [Ipunuun
CYNEPIIO3ULINH 3JIEKTPUUECKHUX MOJEH.
JInHM HANPSHKEHHOCTH

bubmuoreka [{OK https://m.edsoo.ru/ff0c6bcc

48

IToreHnuanbpHas QHCPI'UA 3apsKCHHOI'O
TCJIa B OJHOPOAHOM
QJICKTPOCTATHUYCCKOM I10JIC

bubmuoreka I{OK https:/m.edsoo.ru/ff0c6df2

49

Ilorennuan. Pa3HocTh NOTEHIINAIOB.
CBs13b MEXly HAPSHKEHHOCTHEO
3JIEKTPOCTATUYECKOTO MOJISI U Pa3HOCTHIO
MMOTEHIINAIOB. DKBUIOTCHIIHAILHEIC
MOBEPXHOCTH.

bubnuoreka [{OK https:/m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I H JTUBJICKTPUKU B
QJICKTPOCTATUYCCKOM II0JIC.
HHSHGKTpI/I‘leCKa}I IIPpOHUIACMOCTDb

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

51

OnektpoémkocTb. KonaeHncarop

bubnuoreka I{OK https:/m.edsoo.ru/ff0c7126

52

OHeprus 3apsKEHHOr0 KOHAEHCATopa.
IIpuMeHeHne KOHIEHCAaTOPOB

bubmuoreka I{OK https:/m.edsoo.ru/ff0c72¢0

53

Pemenue 3anay no teme
"D1eKkTpoéMKOCTh KOHAEHcaTopa"

54

BHGKTpI/IquKI/Iﬁ TOK, YCJIOBHUA €TI0
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cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsbxenue. ConpoTuBieHUeE.
3akon OMa Jy1st y4acTKa Lenu

55

DNEeKTPUYECKUE LICTIH.
[TocnenoBarenpHOE U MAPAIIIETEHOE
COCTMHEHUS IPOBOTHUKOB.

56

Jlaboparopuas pabora
«[TocnenoBatenbHOE U MapalIeIbHOS
COCIMHEHUS TPOBOJHUKOBY

bu6mmoteka LIOK https:/m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTE TOCTOSIHHOI'O
3JEKTPUYECKOTO TOKA. 3aKoH Jxoys-
Jlenma

bubnuoreka [{OK https:/m.edsoo.ru/ff0c7838

58

DnekTpoABMKyIas cuia. 3akod Oma
JUIS TIOJTHOM (3aMKHYTOH ) S7IEKTPUUYECKOI
nenu. KopoTkoe 3aMbIKaHKeE.
Jlaboparopuas padora «M3mepenue 3JC
HMCTOYHUKA TOKA M €T0 BHYTPEHHETO
COINPOTHBIICHUS)

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

59

DnekTpruyeckasi MpOBOAUMOCTD
Pa3IMYHBIX BELIECTB. DIIEKTPOHHAs
MIPOBOJIUMOCTh METAJUIOB. 3aBUCUMOCTh
CONPOTUBJICHHS TPOBOJHUKA OT
Temrepatypbl. CBEpXIIPOBOIUMOCTD

60

DNEKTPUUECKUN TOK B
nonynpoBogHuKax. CoOCTBEeHHAS U
IIpUMECHast MPOBOJIUMOCTH.

bu6mmoteka LIOK https:/m.edsoo.ru/ff0c84ae

61

ONEKTPUUYECKU TOK B BAKyyMe.
DJEeKTpOHHO-Ty4eBas TpyOKa.



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

DNEKTPUUYECKHUM TOK B JKUJIKOCTSIX. 3aKOH

62 1 0 bu6mmoteka LIOK https://m.edsoo.ru/ff0c82ba
AJIEKTPOJIN3a
DNEeKTPpUYECKHU TOK B rasax.
63 HecamocTrosTenbHbIN 1 1 0 bu6mmoteka LIOK https:/m.edsoo.ru/ff0c84ae
CaMOCTOSTENIbHBIN pa3ps.
64 [Ipomexxyrounas arrecranus. Tecrt. 1 0 bu6nmoreka LIOK https://m.edsoo.ru/ff0c86fc
0600 i
65 OOTIEHOMIH yPOK 1 0 bubmuoreka I{OK https://m.edsoo.ru/ff0c88be
«DNEKTPOTUHAMHKA»
Pemenue 3agau no reme
C) T i
66 « HeKTPOCTaTI:IKa OCTOHHBIH 1 0 bu6mmoteka LIOK https:/m.edsoo.ru/ff0c8a8a
NMEKTPUUIECKUH TOK. TOKH B pa3TUIHBIX
cpenax»
K 0
67 " OHTpOJbHa pa OT,? HoTeme 1 1 bubnuorexa IOK https://m.edsoo.ru/ff0c8c56
DIeKTpoANHAMUKA
68 O6o06maromuii ypok mo temam 10 kitacca 1 0 bubnuoteka [{OK https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 )5

I[TPOT'PAMME
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11 KIIACC

Koan4yecTBO 4acoB

Ne Konr- Mpakrn- | D/1eKTpoHHBIE UH(pPOBHIE
Tema ypoka Bcer | pous-
n/n JecKHe o0pa3oBaTe/ibHbIE PeCypChl
0 HbIE
padoThI
padoTbI
bu6mmoreka [IOK
M N .
1 arHUTHOE Toj1e. HAYKIINS MarHUTHOTO TTOJIS 1 hits://m.cdsoo.ru/fl0cO778
bubmuoreka [JOK
2 Cuna Amrnepa. ! https://m.edsoo.ru/ff0c98fe
JlaGopartopHnast pabora «HabnroaeHue AeCTBUS MarHUTHOTO bubmuorexa [JOK
3 1 1
OJIsI HA TOK» https://m.edsoo.ru/ff0c98fe
4 JleiicTBre MAarHUTHOT'O TIOJISl HAa IBUKYIIYIOCS 3apsHKEHHYIO | bu6mmoreka [IOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9ac0
5 MarsuTHbIe CBOMCTBA BEILIECTBA. 1 bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4
6 BxonHoii KOHTPOIIB. 1 1
7 5 THasg MHOYKIUSI. MaroHuTHBIA IIOTOK 1 bubnnorexa [IOK
JICKTpOMATHH AYIRIUTL ' https://m.edsoo.ru/ff0cal 50
buo OK
8 [IpaBuno Jlenna. 3akoH AIEKTPOMAarHUTHOU UHIYKITHH. 1 hgfpg/l;lrifee;si(])_.[ru/ffoca600
9 Jlaboparopuas pabora «3yueHue siBIeHUS ! 1
AJIEKTPOMArHUTHON UHIYKITUW.
10 SABnenue caMoMHAYKIUU. MHAYKTUBHOCTE. DHEPTHs 1 bubnnorexa [JOK
MAarHUTHOTO ITOJIS. https://m.edsoo.ru/ff0cab82
1 O6o6maromuii ypok «MaruutHoe mnose. DIeKTpOMarHiuTHas | | bu6mmoreka [IOK

WHITYKIIHS

https://m.edsoo.ru/ff0cad58
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KonTponbHas padorta «MarautHoe mnosjie rno TeMe.

bubmuoreka [JOK

12 DneKTpoMarHuTHast UHAYKITUS https://m.edsoo.ru/ff0caf06
CBoOoHBIE MexaHNUecKue Konebanus. ['apmoHnueckue
13 Kosie0aHus. 3aTyXarolue U BbIHYKICHHbIE KOJIEOaHUsl.
Pesonanc.
14 Jlaboparopnas pabota «OnpeneneHne yCKOpeHus bubnuoreka [JOK
CBOOOJTHOTO TAJCHUS TIPH IIOMOIITH MasTHUKA https://m.edsoo.ru/ff0cb820
15 Konebartenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE bubnuorexa [JOK
Kose0aHusl. https://m.edsoo.ru/ff0cb9cd
16 [MapmoHuueckue 3eKTpOMarHuTHbIE KOJIeOaHus B bubnmnorexa [JOK
kosebaTenbHOM KOHType. Popmyina Tomcona. https://m.edsoo.ru/ff0cbb86
17 [TepemenHsIit a5iekTpuueckuii Tok. Pesucrop B nenu bubnnorexa [JOK
IIEPEMEHHOI0 TOKA. https://m.edsoo.ru/ff0cbd34
18 Pe3onanc B anekTpuueckoit uenu. Pemenue 3amay.
19 Pemenue 3anay « neKTpOMarHUTHBIE KOJICOAHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0cc324
MexaHuueckue BOJIHBI, yCIOBUS pactipocTpanenus. [lepuos.
20 CkopocTb pacrpocTpaHeHus U JuinHa BonHbL. [lonepeynsie u
MIPOJIOJILHBIEC BOJIHBI
1 3Byk. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa TOHa. bubnnorexa [IOK
TemOp 3ByKa https://m.edsoo.ru/ff0cca54
2 WnTepdepennyst, audpakius 1 NOISpU3aus MEXaHHYECKIX bu6nmoreka [IOK
BOJIH. https://m.edsoo.ru/ff0cccOc
23 DNEeKTPOMarHuTHOE MoJIe. DJIEKTPOMarHuTHas BOJTHA. bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
4 CBoiicTBa JIEKTPOMarHUTHHIX BOJIH. Pa3zButue cpeacTs

CBA3U.
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bu6mmoreka [{OK

25 KonTponbnas pabota «Konebanus u BOTHBDY hitps://m.edsoo.r/ F0CC6T
26 Cxkopocts cBeta. [Ipunnun ['roiirenca. 3akoH OTpaKeHus bubmuorexa [JOK
cera. [TocTpoenne n300pakeHHI B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd350
7 [Ipenomiienne cBeta. 3akoHbI MpeaoMieHus ceeta. [lomHoe bu6nuoreka [IOK
OTpaKEHUE CBETA. https://m.edsoo.ru/ff0cd4e0
)3 Jlaboparopnas pabota «3mepenue nmokazarens 1 bubnuorexa [JOK
IIPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd7{6
29 JIunzel. [TocTpoenne n300pakeHHit B JIMH3E. ng;;;?:;(sigrou/lﬁfoc 4672
30 dopMyIia TOHKOU JTUH3BI. Y BEJIMUYCHUE JTUH3HIL. Etlf:jj;f;igﬁ};oc ddle
31 Jlaboparopuas padota «lcciieqoBanre CBORCTB i
M300paXCHUH B TMH3AX)
1 Hucnepcus csera. CroxHsblil cocTaB 6enoro ceera. LIBer. 0.5
Jlaboparopnas pabota «Habmronenue nucnepcun CBeTa ’
1 HNutepdepennus cBera. {udpakmus ceera. JudpaknunonHas bubnuorexa [JOK
peuéeTKa. https://m.edsoo.ru/ff0ced22
34 Jlaboparopnas pabota «VI3MepeHue JUTHHBI CBETOBOM | bubnnoreka [JOK
BOJIHBDY https://m.edsoo.ru/ff0cf02e
35 ITonepednocTs cBeTOBBIX BOJH. [lossgpr3anus ceera.
36 [TocTynatel cienanbHOM TEOPUH OTHOCUTEIIBHOCTH. bubmorexa HOK
https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU bubmuoreka [JOK
U COKpAaLLEHUE NIUHBI https://m.edsoo.ru/ff0cfa42
38 DJIEeMEHTHI PEIITUBUCTCKON TUHAMUKH. bubmorera [IOK

https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0cc6f8
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39 KonTtponsHas padora «OnTrka. OCHOBHI CrIeUATEHON bub6nmoreka LIOK
TEOPUU OTHOCUTEITBHOCTI. https://m.edsoo.ru/ff0cf610
40 Buns! uznydennii. Mcrounuku ceera. [llkana bu6nmoreka [IOK
3JIEKTPOMATHUTHBIX BOJIH. https://m.edsoo.ru/ff0cfel6
. bubmuoreka [JOK
41 ®otordpdext. Poronsl. KopmycKyasipHO-BOIHOBOH Tyaau3M. hitps://m.cdsoo.rw/ f0cffed
bubmuoreka [JOK
42 P .
CHICHHE sajad https://m.edsoo.ru/ff0d015¢
bu6mmoreka [{OK
43 Crtpoenue atoma. OnbiTel Pesepdopra. hitps://m.cdsoo.rw/fl0d04a6
44 KBanToBele nocrynarsl bopa. Moaens atroma Bogopoza mno
bopy.
. bu6mmoreka [{OK
45 Pemenue 3anay no Teme «37€MEHTBI KBAHTOBOU (PU3UKI». hitos://m.cdsoo.ru/ f0d0302
bu6mmoreka [IOK
46 CtpoeHue aTOMHOTO sjipa. SiepHbIE CUIIBI. hitps://m.cdsoo.r/f0d09 1a
47 DHeprus CBsA3M aTOMHBIX S/1€ bubmmorexa [TOK
P ACP https://m.edsoo.ru/ff0d0afa
bu6mmoreka [{OK
48 P .
CHICHHE sajad https://m.edsoo.ru/ff0dOafa
bu6mmoreka [IOK
49 P .
VIHOAKTHBHOCTR https://m.edsoo.ru/ff0d0ca8
50 3aKoH paJMoaKTUBHOTO pacnana. [lepuon nonypacnana bubmmorexa [TOK
pan P Ad. LICpHoA oNyp A https://m.edsoo.ru/ff0d0fd2
51 HckyccTBeHHas paiMOaKTUBHOCTD. SIIEpHBIE PEaKIIMH.
52 Jenenue siae aHa. llennas peakius geeHUs bubmorera [TOK
AP ypana. At A ' https://m.edsoo.ru/ff0d1162
53 TepmosinepHublie peakuuu. [I[puMeHeHue a1epHON SHEPTUH. bubnuorexa [JOK
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

https://m.edsoo.ru/ff0d1356
54 Tpu aTama B pa3BuTuu GU3HKH SJICMCHTAPHBIX YaCTHII. |
OTKpbITHE TO3UTPOHA. AHTHUYACTHIIBI

55 Oo6o06maromuii ypox «KBanroBast puzuxay. 1
56 KontponsHas padora o teme «KBanroBast puzuxar. 1 ngj;;fg;gﬁ/lﬁfo 40638
57 Cucrema 3emisi-JIyHa. 1
58 duznyeckas mpupoja miaHeT u Manbix Te’d ColHeUHON 1

CUCTEMBI.
59 Connue. 1
60 OCHOBHBIE XapaKTEPUCTUKHU 3BE3]. 1
61 DBOJTIOLIMS 3BE3/T: POKACHUE, KU3Hb U CMEPTh 3BE3I. 1
62 Muneunsiii [Iyte — Hama ['anakruka. 1
63 lNanakTuku. 1
64 [IpoBepounas pabora «JI€MEHThHI ACTPOHOMUU U |

acTpou3uKm»
65 Oo6o06maromuii ypok. Poib u Mmecto pu3uKM 1 aCTpOHOMHH B |

COBPEMEHHOM HAYYHOU KapTUHE MUPA
66 [IpomexxyTounas arrectaus. Tecr. 1
67 [ToBTopenue. Ontuka. OCHOBBI CHEIHATLHON TeOpUn 1

OTHOCUTENIbHOCTH
68 [ToBropenue. KBantoBas gusrka. 1eMeHTHI aCTPOHOMUHU U 1 bubnnoreka [JOK

acTpo(U3HUKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7,5



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784




YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUTSA YUEHUKA

» ®uzuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. oz
penaknueii [TapdentoreBoit H.A., AknronepHoe o61mecTBo «M3marenscTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

PoimkeBuy A.Il. Cepus 3agaunuku "J{podsr" UznarensctBo JJIPODA,

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka IJOK






