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HOACHUTEJIBHASA 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).

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



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

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

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

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

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

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

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

Jlemoncmpayuu

Monens cucteMbl OTCUETA, WILIFOCTpAIlMs KHHEMATHYECKUX XapaKTePUCTHUK
JIBIDKCHHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TafneHue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

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



N3mepenune yckopeHus CBOOOIHOIO MaJeHHUS.

Hanpagnenue CKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnsle padomul

N3ydyeHne HEpaBHOMEPHOTO ABWKEHHUS C LICJBIO OINPENEIICHUS MIHOBEHHOU
CKOpOCTH.

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

N3yueHne IBUKEHUA [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue nBuKeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

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

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

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

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

[ToctynaTensHOe U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

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

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

Jlemoncmpayuu

SIBiienue nHepUU.

CpaBHEHME MacC B3aMMOJACUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnosxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABbEME U TAJCHUH.

CpaBHEHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



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

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJa, HWMEIOIIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

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

Pabota cuiibl. MOITHOCTD CHUJTBI.

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

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

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa MOTEHIIUATBEHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3yyenue aOCOIIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAATHUKOB.

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

Paznea 3. MousiekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

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

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



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

TexHuuecKkrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

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

OmnpITel 110 MU Py3un KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHS.

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

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

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

HccnenoBanne 3aBUCUMOCTH MEK/Ty ITapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

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

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

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

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



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

Jlemoncmpayuu

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

W3meHeHue BHYTpEHHEH SHEpPTUH (TeMIlepaTyphl) Tea IMpH Terionepeaye.

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

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

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéeuyecmea. Pazoevie nepexoonl

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

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

VYpaBHeHUE TEMIOBOTO OanaHca.

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

Jlemoncmpayuu

CBOMCTBa HACBILICHHBIX NTAPOB.

Kunenue npu nOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padomul

M3MepeHne OTHOCUTENIBHOM BIaXKHOCTH BO31yXa.

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



CYyHEPHO3ULIMM 3IEKTPUUECKUX MOoJeH. JIMHNM HanpssKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DJIEKTPOMETPA.

BzauMoieiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TOJIE.

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

OHeprus 3apsHKEHHOr0 KOHACHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle padonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

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

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

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

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

DJIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOBOTHUKHY. Cob6cTBeHHas u pUMecHast MIPOBOAUMOCTD
NoJIyipoBOJHUKOB. 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.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

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.

METAIIPEIMETHBIE 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 00IIEeHNE Ha YPOKax (U3UKH U BO BHEYPOUHOU JAEATEIHHOCTH;
pacro3HaBaTh IPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsATYaTh
KOH(IJIUKTHI;



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

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThI;

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

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

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

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

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

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

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

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

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTCHHI;

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

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

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

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

UCTIONB30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYaIliH, BHIOOpa BEPHOTO
peuieHus;



yMEThb OIICHUBATh PHUCKH W CBOEBPEMEHHO IPUHUMATh pEIIeHUs IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPH aHAIW3Ee pe3yIbTaToOB
NeSATEeIIbHOCTH,

MPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaToOB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MTPaBO M MPABO APYTHX HA OIIHOKH.

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

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

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

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

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

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

INPEJIMETHBIE PE3YJIBTATHI

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

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

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

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



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

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

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

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

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



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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KounuyecrBo yacos
Ne | HaummeHoBaHuUe pa3jie/ioB JIeKTPOHHBbIE (HU(POBHIE)
Kontpoabnsbie | IIpakTuyeckne
n/n U TeM IPOrpaMMbl Bcero o0pa3oBareJIbHbIC pecypchbl
padoThI padoThI

Paszpen 1. DU3UKA U METO/IbI HAYUYHOTI'O IO3HAHUA

11 du3uKa 1 METOIbI ) bu6mnorexa IJOK
' HAay4YHOT'O MTO3HAHUS https://m.edsoo.ru/7{41bf72
Htoro no pazneny 2
Pa3gen 2. MEXAHUKA
bu6mnorexa IJOK
2.1 K 5
rHeMatHia https://m.edsoo.ru/7f41bf72
bu6mnorexa IJOK
2.2 7
Aluramika https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXpAHECHUA B 6 | | bubmuoreka [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA
11 OCHOBBI MOJIEKYJIIPHO- 9 ) bubnuoreka [JOK
' KMHETUYECKOU TeOpun https://m.edsoo.ru/7{41bf72
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 bu6mnorexa IJOK



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

https://m.edsoo.ru/7{41bf72

AFpCFaTHBIG COCTOAHUA

3.3 | BemectBa. Da3oBble 5 bubnnorexa LIOK
| o . https://m.edsoo.ru/7{41bf72
Mepexo/ibl
Hroro no pazneny 24

Paszpnen 4. JIEKTPOANHAMMUKA

4.1 | DuekrpocTaTuka 10 bubmnuoreka LIOK
| P https://m.edsoo.ru/7f41bf72
H (3
4.2 BHC;(I:cTTO?{HeE;:I:Hﬁ TOoK. Toku 12 bubmorexa LIOK
| p ‘ https://m.edsoo.ru/7f41bf72
B Pa3IMYHBIX Cpeax
Hroro no pasugeny 22
PesepBHOE BpeMms 2
OBIIEE KOJIMYECTBO 63

YACOB I10O ITPOTPAMME



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

11 KIIACC

KoiandyecTBO 4acoB

Ne | HaummeHoBaHuUe pa3jie/ioB JIEKTPOHHBIE (LU(PPOBHIE)
Koutpoabnbie | IIpakTuyeckue
n/m U TeM NPOrpaMMbl Bceero oOpa3oBareJibHbIE PeCypPChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 3;;1: Tfhffrﬁfiag 11 1 3 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢
WUHTYKIUS
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
21 5 ZxaH(I;IqZCKHe 1 . 9 | bu6mmoreka I{OK
. JEKTPOMArHUTHBI
P https://m.edsoo.ru/7f41¢97¢c
KoJIeOaHms
57 MexaHndecKne u 5 | bu6mmoreka I{OK
’ AIIEKTPOMArHUTHbBIC BOJIHBI https://m.edsoo.ru/7f41¢97c
bu6mmoreka IJOK
2.3 O 10 3
HrRa https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 24

Pa3aen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

3.1

OCHOBBI CHGHHaHBHOﬁ
TCOPHUHU OTHOCHUTCIILHOCTH

4

1

bu6mmoreka IJOK
https://m.edsoo.ru/7141c97¢



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

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHTBI KBAHTOBOM 6 bubmoreka [JOK
’ ONTHKH https://m.edsoo.ru/7f41¢97¢
bu6mmoreka IJOK
4.2 4
CTpoetiite aToma https://m.edsoo.ru/7141¢97¢c
bu6mmoreka IJOK
4.3 A 5
TOMHOS PO https://m.edsoo.ru/71f41¢c97¢c
Hroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU N ACTPOPU3UKU

51 DJIEMEHTBI ACTPOHOMUU U 7 | bubmuorexa [JOK
' acTpOpH3UKH https://m.edsoo.ru/7f41¢97¢
Hroro no pazueny 7
Paznen 6. OBOBLIAIOUIEE IIOBTOPEHHUE
6.1 O6o6mmaroree 4 bubmoreka [JOK
’ MIOBTOPCHUE https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68 4 7
YACOB IIO I[TPOT'PAMME



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

ITOYPOYHOE INIAHUPOBAHUME

10 KITACC
Ne
Tema ypoka
n/n
1 ®dusuka — Hayka o npupoje. Hayunsle MeTObI NO3HAHUS OKPYIKAOLIEr0 MUPA
2 Poib 1 MecTO Gu3MKK B OPMHUPOBAHUH COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIFOICH
3 Mexannueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXAHUUYECKOTO ABMKEHNUs. [lepeMenienne, CKOpoCTh, yCKOpEHHE
4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
5 PaBHOyCKOpEHHOE NPAMOJIIMHENHOE JBUKECHUE
6 CBobosHOe nasieHue. Y ckopeHre cBOOOIHOTO NaieHus
7 KpuBonmHeliHoe nBukeHue. [[BUKEHNE MaTEpUaIbHON TOYKH 110 OKPYKHOCTH
8 [Ipunaiun otHocuTensHOCTH ["anunes. MHepuuansHbie cuctemsl orcuera. [lepseiit 3akoH HeroToHa
9 Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akon HeroToHa 11 MatepuanbHON TOYKU
10 Tpernii 3akoH HpIOTOHA 1151 MaTEpHAIIBHBIX TOYEK
11 3akoH BceMUpHOro TaroreHus. Cuna tsbxectu. I[lepBas kocMuueckas CKOpOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena
13 Cuna tpenus. Koagduument tpenns. Cuiia CONpOTHBICHHS MTPH ABMKEHUH TEJA B )KUAKOCTH HITH ra3e
14 ITocTynaTenbHO€E U BpallaTesIbHOE ABM)KEHUE a0COIIOTHO TBEPIOro Tesia. MoMeHT cuiibl. [1nedo cuibl. Y cnoBus paBHOBecUs TBEPAOTO
Tena
15 Nmnynbc MaTepraibHOW TOUKH, CUCTEMbI MaTepUaAJIbHBIX TOueK. VIMITynbe cuilbl. 3aKOH COXpaHeHusl uMIyibca. PeakTuBHOE
JBUYKEHUE
16 Pabora u MmomHOCTH cuitbl. KuneTnueckas sHeprust MaTepuanbHOi Toukn. Teopema 06 n3MEeHeHHH KHHETHYECKOW YHEPTUU
17 [TorennuanbHast sHeprusd. IloTeHumanbHas s3Heprus ynpyro 1ehopMupoBaHHOM npyxuHbl. [loTeHnanbHas sHeprus Tesia BOIU3u
IIOBEPXHOCTU 3€MJIU
18 [ToreHnanbHble U HEMOTEHIUANbHbIE CUIIbL. CBsI3b paOOThl HEIOTEHLMAIBHBIX CUJI ¢ U3MEHEHUEM MEXaHUUYECKON SHEPTUU CUCTEMBbI




Tel. 3aKOH COXPAaHEHUs] MEXaHUYECKOW IHEPTUU

Ha6opaTopHa${ pa60Ta «HccnenoBanue cBsA3U pa6OTBI CUJIBI C U3BMEHEHUEM MEXaHUYECKOU OHCPI'UH TCJIa Ha IIPUMECPEC PACTAKCHUSA

19 PE3UHOBOTO KIyTa»

20 KonTponbnas pabota no teme «Kunematuka. J[nuHaMmuka. 3aKOHBI COXpaHEHUSI B MEXAHUKE»

21 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUIECKOM Teopuu. bpoyHoBckoe nsmxenue. uddysus

22 XapakTep IBUKEHHS U B3aUMOJICHCTBUS YaCTHUI] BellecTBa. MoJienu CTpoeHus T'a30B, KUAKOCTEH U TBEPIBIX TET

23 Macca monekyin. KonuuectBo BemectBa. [locrosinnas ABoragpo

24 TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus

25 Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

26 AbcouoTHas TeMnepaTypa Kak Mepa CpeJHel KHHETHUECKOW YHEPTUH IBIKEHHS MOJIeKyJ . Y paBHeHue MenaeneeBa-Knaneiipona

27 3axoH JlanpToHa. ['a30BBIC 3aKOHBI

28 Jlaboparopnas pabota «lccienoBanue 3aBUCMIMOCTH MEKY ITapaMeTPaMU COCTOSTHUS pa3peKeHHOT0 ra3a

29 N3omporeccrl B HaeanbHOM Ta3e U UX rpaduyecKkoe mpeIcTaBICHHE

30 BHyTpeHHsst sHEprusi TepMOIUHAMUYECKON CUCTEMBI U clIOcO0bI e€ n3meHenust. KoiauuecTBo TerioTel U paboTa. BHyTpeHHss sHeprus
OJTHOATOMHOTO HUJICATBHOTO Ta3a

31 Buael Terionepenaun

32 VY aenbHas TETUIOEMKOCTH BelllecTBa. Komn4yecTBO TEIIOTH MpH Teruionepeaade. AanadaTHbIA IPOIEce

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHUE K U30IpOoIeccam

34 HeoGpaTumocTs mporieccoB B mpupoe. BTopoii 3aKoH TepMOIUHAMUKH

35 [Tpunun aeiicteus u K1/ TernnoBoi MamnHbI

36 ukn Kapno u ero KI1J]

37 DKoJ0ru4ecKue Mpo0IeMbl TEINIO3HEPTETUKH

38 Ob6o6matomuii ypok «MonekynsipHas ¢pusrka. OCHOBBI TEPMOIUHAMUKIY

39 KonTponbHas pabota nmo teme «MonekynspHasi ¢puznka. OCHOBBI TEPMOIMHAMUKIY

40 [TapooOpazoBanue u KoHAeHCANHs. VcnapeHne u KuteHue




41 AOCOTIOTHAS ¥ OTHOCUTENIbHAS BIAYKHOCTH BO3ayXa. HackImeHHbIi map

4 Tsépnoe teno. Kpucrammuueckue u amopdHsbie Tesna. AHU30TPONHS CBOWCTB KpUcTALIoB. JKuakue kpuctamisl. CoBpeMeHHbIE
MaTepHuabl

43 [InaBnenue u KpucTauu3anus. Y aenbHas TeroTa miasienus. Cyonumanus

44 VYpaBHeHUE TEIIOBOTO OanaHca

45 DnexTpusalus Tea. DIeKTpuIeckuil 3apsa. J[Ba Buga >IeKTPUUECKHUX 3apsiioB

46 [TpoBoAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3apsaa

47 BsaumopeiictBue 3aps10B. 3akoH Kynona. TouedHbli 371€KTPpUUECKUN 3apsi]

48 HanpsxéHHocTh snekTpuyeckoro moss. [IpuHun cyneprno3uiuu 3MeKTpuieckux nosueil. JImaum HanpsxkEHHOCTH

49 PaGora cui anekTpocrarnyeckoro moss. [Toternuan. Pa3nocTs moTeHIMAaIoB

50 [TpoBOAHUKY M TUANEKTPUKU B AJIEKTPOCTATUYECKOM MoJie. J{udneKTpruueckas MpoHUIIaeMOCTh

51 OnektpoémkocTs. KonaeHncaTop

52 DNEeKTPOEMKOCTD TIJIOCKOTO KOHACHCATOpa. DHEPIHs 3apsHKEHHOTO KOHIEHCATOpa

53 JlaGopartopnas pabdota "N3mepeHue 37eKTpoEMKOCTH KOHIeHcaTopa"

54 [TpuHIMI AeCTBYUS U IPUMEHEHHE KOHIEHCATOPOB, KOMMPOBAIBHOIO anmnapara, CTpyHHOT0 NpUHTEpa. DIEKTPOCTATHUECKAs 3allUTa.
3azemIieHue AIeKTPONpPUOOPOB

55 DNEeKTPpUYECKUM TOK, yCJIOBUs ero cyuiectBoBanus. [locrosiuubiii Tok. Cuna toka. Hanpsbxkenue. ConpoTusienue. 3akon Oma st
ydacTka Lenu

56 [TocnengoBarenbHOE, MapasieIbHOE, CMEIIaHHOE COeIMHEeHNE TPOBOAHUKOB. JlabopaTopHas padota «/3yueHrne cMeIanHoro
COCIUHEHUS PE3UCTOPOBY

57 PaGota u MoutHOCTh 3neKTprudeckoro Toka. 3akoH J[xoynsa-Jlenna

58 3akon Oma 1st MOJTHOM (3aMKHYTOM ) AekTpudeckon 1ienu. Koporkoe 3ambikanue. Jlaboparopnas padota «M3mepenue 3/1C
HMCTOYHHMKA TOKA U €T0 BHYTPEHHETO COMPOTUBICHUS

59 PesepHusbiit ypok. KonTponbHas pabota o teme "Onekrpoaunamuka’ / Beepoccniickas mpoBepodHas paboTa

60 Ob6o6maromuii ypok «nekTpoauHamukay / Becepoccuiickas mpoBepodHas pabota

61 DneKTpOHHAs IPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIIPOTUBIIEHHSI METANIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTh




62 OnexTpuyeckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX TyYKOB

63 [TomynpoBoIHUKH, UX COOCTBEHHAs U MPUMECHasi NpoBOoAUMOCTb. CBolicTBa p—n-nepexoja. [1omynpoBoaHUKOBbIE TPUOOPHI
64 DNEKTpUUYECKNH TOK B paCTBOPAX M pacilaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALUS. DIIEKTPOJIN3

65 OnexTpuyecKuil ToK B razax. CaMoCTOSITENbHBIN U HeCaMOCTOSTENbHbIN pa3psa. Monnus. [lnazma

66 DnexkTpuyuecKue Npuoopsl U YCTPOCTBA U UX MpaKTHUeCKoe NpuMeHeHue. [IpaBuiia TeXHUKN 6€3011acHOCTH

67 KontponbHas padora o Teme «nekTpoctaTtuka. [locTOsSHHBIN 31eKTpudecKuii ToK. TOKU B pa3muyHbIX Cpeax»

68 PezepHsiit ypok. O6o0maronmii ypok mo remam 10 kiacca




11 KVIACC

Ne
Tema ypoka
n/n

| [TocTossHHBIE MArHUTHI U UX B3aUMOAEHCTBUE. MarHuTHoe noJjie. BekTop MarHuTHOW MHAYKUWH. JIMHUY MarHUTHOM
WHIYKIAHA

2 MarunuTHO€ 1mojie mpoBogHUKA ¢ TOKOM. OnbIT Opcrena. BzauMmoaeiicTBue mpoBOIHUKOB C TOKOM
Jlaboparopnas padota «/3ydeHre MarHUTHOTO MOJIS KaTYIIKU C TOKOM)

4 JleiicTBrEe MarHUTHOI'O TOJISl Ha MPOBOJHUK ¢ TOKOM. Cuina Amniepa. Jlaboparopnas padota «/ccrnenoBanue neicTBus
MMOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOMY

5 JleficTBHEe MarHUTHOTO TIOJISI HA JIBIXKYIIYIOCS 3apshkeHHyro yacTuiy. Cuna Jlopenna. Pabota cuel Jlopenna

6 OnexkrpomaruuTHas UHAYKIus. [loTok Bektopa MmaruuTHOM MHAYKUUU. D/]C nHayKuuu. 3aKOH 31€KTPOMarHuTHOM
unaykuuu Papanes

7 Jlaboparopuas padota «lcciiemoBanue SBICHUS YIEKTPOMArHUTHOW WHIYKITHIDY

g WNunyxtuBHOCTD. fBNnenue camonHaykuuu. 9C caMOMHAYKIIMU. DHEPIHUsl MArHUTHOTO MOJISl KATYIIKU C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

9 TexHuyeckue yCTpoONCTBa U UX MPUMEHEHUE: TTOCTOSIHHBIE MATHUTBIL, JJIEKTPOMArHUTHI, DJIEKTPOJIBUTATEINb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb

10 Ob6o6maronuii ypok «MaruutHoe mnose. DIeKTPOMarHuTHas WHIYKIIHSD

11 KontponsHas padora o teme «MarHuTHOE 1ose. DJIeKTPOMarHuTHAsE WHAYKITUS

2 CBobOoHBIE MexaHuuecKue Konebanus. ['apMonnueckue konebanus. Y paBHEHUE TAPMOHUUECKUX KOJICOaHHIA.
[IpeBpaienue sHepruu

13 Jlaboparopnas padota «lcciiemoBanue 3aBUCHIMOCTH TIEPHUO/Ia MAJIBIX KOJICOaHMIA Tpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14 Konebarenbublit KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJICOAHUS B UCATLHOM KOJIeOaTeIbHOM KOHTYpE. AHAIIOTHS




MCKAY MCXaHUYCCKUMH U SJICKTPOMAriHuTHBIMHU KoJe0aHusIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUHU B UJICAIbHOM KO0JIeOATeIbHOM KOHTYpE

16 [IpencraBnenue o 3aTyxaromux KoieOaHusx. BeiHyk1eHHbIE MeXaHHUeCKHe KoneOanus. Pezonanc. BeiHyxieHHbIC
AJIEKTPOMArHUTHBIE KOJIEOaHHS

17 [lepemennsblil Tok. CHHYCOUJAIbHBIN IepeMEHHBINA TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE U AEMCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS

18 Tpancdopmarop. [IpousBoacTBo, nepeaaya u NoTpedIEHUE FIEKTPUUECKON IHEPrUU

19 VY CTpoRCTBO U IPAKTUUECKOE PUMEHEHHUE JIEKTPUUECKOT0 3BOHKA, TeHepaTopa NepeMEHHOI0 TOKa, TUNHUI
3JIeKTponepeaay

20 DKOJIOrM4eCcKHe PUCKU IPU IPOU3BOJCTBE 3J1eKTposHepruu. KyapTypa ucnonb30BaHus 3JEKTPOIHEPTUH B [IOBCEIHEBHOM
KU3ZHU

71 MexaHuueckue BOJIHBIL, ycioBus pacipocrpanenus. Ilepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsie
Y TIPOJIOJIbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3Byka

23 DneKTpOMarHUTHbIE BOJIHBI, X CBOMCTBA U CKOpOCTh. I1Ikana 31eKTpOMarHuTHHIX BOJIH

24 [IpuHIMIBI paguocBA3U U TelneBUACHUA. Pa3BuTre cpencts cBa3u. Paguonokanus

25 KonTponbras padora «KoneOaHus U BOTHBDY

26 [IpssMonMHENHOE paCIIPOCTPAHEHHE CBETA B OHOPOAHOU cpeze. Toueunslii ncTouHMK cBeTa. JIyd cBera

27 OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHune n306pakeHuil B IIIOCKOM 3epKajie

28 IIpenomnenue ceera. I[lonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil oJHOr0 BHYTPEHHETO OTPaKEHUS

29 JlaGopatopHnas pabora «/3Mepenue nokasaress IpeIOMIEHUS CTEKIIa»

30 Jlunssl. [octpoenue n3obpaxxeHuii B mua3e. @opMyIia TOHKOM JTUH3BL. Y BeJTHUEHHUE JTHH3BI

31 Jlaboparopuas padota «lcciiemoBanre CBORCTB N300paKCHHIA B JTMH3AX)»

32 Hucnepcus csera. CioxxHbli coctaB 6enoro cera. LBer. JJabopatopHast padora «HabmoqeHue Aucnepcuu cBeTay




33

Wutepdepennms cBera. Audpakuus ceera. udpakunonnas pemérka

34 [TonepeunocTs cBeTOBBIX BOJIH. [lonspuzanus cera

35 OnTrueckue npruOOpbI U yCTPOICTBA U yCIIOBUS UX O€30MaCHOI0 IPUMEHEHUS

36 I'paHnLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. I10CTynaThl cienuaibHON TEOPUH OTHOCUTEIIBHOCTH

37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE ITUHBI

38 DHeprus U UMILYJIbC PEISITUBUCTCKON YacTUlbl. CBS3b MAaCChl C SHEPTUEH U UMITYJILCOM. DHEPIUsl IOKOS

39 KontponbHas padota «Ontuka. OCHOBBI CIIEIIHAIIBHONW TEOPUH OTHOCUTEIIBHOCTH

40 ®oronsl. opmyna [1nanka. DHeprus U UMITYJIbC POTOHA

41 OtkpsiTue u uccienoBanue pororddexra. OnwiTel A. I'. Cronerosa

42 3akonbl pororddekra. YpaBHeHue DiiHmTerHa st porodrddexra. «KpacHas rpanuna» potodddekra

43 JaBnenne cBera. OnwiTh [1. H. JIeGeneBa. Xumudeckoe aelicTBUE CBETa

44 TexHuyeckue ycTpoiCTBa U MpaKTUYECKOe MpUMEeHeHHe: (HOTodIeMeHT, (OTOJaTUUK, COTHEUHas OaTapesi, CBETOIUOT

45 Pemenue 3aa4 no Teme «37€MEHTHI KBAHTOBOM OMTHKI

46 Mopens aroma Tomcona. OnbiTel Pezepdopna no paccesuuto a-dactuil. [Imanerapnas monens aroma

47 [Toctynater bopa

48 W3nyuyenue u nornouieHue GOTOHOB IIPH MEPEXOE aToOMa C OJIHOT'O YPOBHsI SHEPTUHU Ha pyroi. Buael criektpos

49 BonnoBrle coiicTBa yactuil. Bonusl ne bpoiiisa. KopnyckymspHo-BonHOBOM qyann3M. CIIOHTAaHHOE U BBIHYKIECHHOE
U3ITy4YeHue

50 OTtkpsiTHe pagrnoakTuBHOCTU. OnbITH Pesepdopaa mo onpeaeneHuio coctaBa paiOaKTUBHOTO U3ITy4YEeHUS

51 CoiicTa anb(a-, Oera-, raMMa-u3IydeHus. BiusHue paqnoakTUBHOCTH HA KHUBBIE OPTaHU3MbI

5 OTkpbiTHE POTOHA U HEWTpOoHA. M30TOmbI. Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITy4yeHue

53 DHeprus CBsA3HM HYKJIOHOB B sifipe. SnepHble peakuuu. SnepHsiii peaktop. [Ipodaembl, mepcrnekTUBb, 3KOJOTUIECKHE

ACIICKTHI HI[CpHOfI OHCPICTUKH




DnemeHTapHble YacTUllbl. OTKpbITHE O3UTPOHA. MeTo/1bl HAOMIOACHUS U PETUCTPALIUU dJIEMEHTapHbIX YacTull. Kpyriblit

>4 cron «PyHIaMeHTalbHbIE B3aUMOACHCTBHS. ENMHCTBO M3NYECKOI KapTHHBI MUPay

55 Oransl pa3BuTUs acTpoHOMuUU. [IpukiagHoe u MUPOBO33pEHUECKOE 3HaUeHHE acTpoHOMUH. Bun 3B€31H0TO HEba.
Co3Be3nus, sipkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE ABHUKeHne. CoaHeuHas cucrema

56 Comnue. ConHevHasi akTUBHOCTh. McTouHuk sHeprun CosHla U 3BE3]]

57 3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. 3BE3/IbI TJIABHOM MOCIIEI0BATENLHOCTH. BHYyTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIE TTPEICTABICHUSI O TTPOUCXO0KACHUH U 3BOJoMK COJIHIIA U 3BE3]T

53 Mnineunsiii [Iyte — Hama ["anaktuka. [lonoxenue u neuxenne Connua B ['anaktuke. ["anaktuku. YEpHbie ABIPHI B sIpax
TaJIAKTUK

59 Bcenennas. Pasz6eranue ranaktuk. Teopus bonbiioro B3peiBa. PenukroBoe nznyuenue. MeraranakTuka

60 Hepermennsie mpo6aeMbl aCTpOHOMUHT

61 KonTponbHas pabota «31eMEHTBI aCTPOHOMUU U aCTPOPUIUKI»

2 O6o6matomuii ypok. Poib Gpu3uku u acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTMUYECKOH, COIIMAIbHON U ATHYECKON
cdepax AeaTeIbHOCTH YeTI0BeKa

63 Oo6o06maromuit ypok. Poib 1 Mmecto pHU3MKN 1 aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTHHE MUpa

64 Ob6o6matomuii ypok. Posib ¢pusndeckoii Teopuu B GOpMUPOBAHUN TPEICTABICHUN 0 PU3NUECKON KapTUHE MUpa

65 Oo6o06maromuii ypox. MecTo pu3n4eckoil KapTHHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTeCTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

66 PeszepBHbIil ypok. MaruutHoe nosie. DeKTpoMarHuTHast MHIYKIUS

67 PesepHblitl ypok. OnTuka. OCHOBBI ClIEUMAIbHON TEOPUU OTHOCUTEIBHOCTH

68 Pesepnbiii ypok. KBantoBas ¢pusnka. DieMeHTbl aCTPOHOMUHU U aCTPOPU3UKU




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kon
MpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON NPOrPaAMMBbI CpeIHEro 001ero odpa3oBaHusi

10.1

JIeMOHCTpUPOBATh Ha MpHUMEpax pojb U MecTo (GU3UKH B (HhOpMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU

Y TEXHOJIOTHM, B IPAKTUYECKON IEATEIbHOCTH JIIOIEU

10.2

VY4uThIBaTh TpaHMLBI HPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEICH:
MaTepHalbHas TOUKa, HHEPIHAIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPI0E
TEJIO, UICAIBHBIN ra3; MOJEIN CTPOCHHS Ia30B, XKUJIKOCTEN U TBEPIBIX TE,

TOYEYHBIN AJIEKTPUUECKUI 3apsil — P pelIeHnH (HU3HUECKUX 3a7a4

10.3

Pacno3naBath (usmueckue sBieHUs (Ipolecchl) M OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUH
CTPOGHMsSI ~ BelleCTBA M  JJNEKTPOAMHAMUKHM:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE HPSIMOJIMHEHHOE NBM)KEHHE, CBOOOJHOE MajJeHUe Tel,
IBW)KCHUE TI0 OKPY)XKHOCTH, MHEpIHUs, B3auMoJeicTBue Ten; nupdysus,
OpOYHOBCKOE JBH)KCHHE, CTPOCHHE JKUJIKOCTEH U TBEPABIX Tell,
u3MeHeHne o0BEMa Ten NpU HarpeBaHWW (OXJIAXICHUHU), TEIJIOBOE
paBHOBEcHE, HUCHApEHUE, KOHJEHCAllMsl, IUIaBJIEHUE, KpHUCTAJIM3alus,
KHUIIEHUE, BJIA)KHOCTh BO3]lyXa, IIOBBIIIEHHE JaBJIECHUA raza IpU €ro
HarpeBaHUU B 3aKPBITOM COCY[E, CBA3b MEXAY MapamMeTpaMu COCTOSHUS

raza B U30IIpoHeccax; 3JICKTpUu3anus T, B3aHMO/JICHICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKEHHE, UCTONb3YS (PU3NYECKHE BEIUYUHBIL:
KOOPJAMHATA, IyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJa,
MMITYJIbC ~ TEJla, KUHETUYeCKas DJHEprus, [OTCHUHAIbHAs DJHEprus,
MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTb; TIpU  ONHUCAHUU
IPAaBUIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI HCIIOJIB3YEMbIX BEJIMYMH, UX
0003HAYeHHUS W EIWHUIIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIIAE JAHHYIO

(U3NIECKYIO BEIMYUHY C APYTUMH BETHUYNHAMUA

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TCIUIOBLIC SABJICHUA,
HCII0JIb3YyA (1)I/I3I/I‘~IGCKI/IG BCJIMYMUHLI: JAaBJICHUE ra3a, TEMIICpaTypa, CpCaHdaAa
KHHCTHUYCCKad OHCPIrusia Xa0THYCCKOI'O JABUXKCHHA MOJICKYI,
CpCAHCKBaJApaTUYIHaA CKOpPOCTb MOJICKYI, KOJIHNYCCTBO TCIIJIOTHI,

BHYTpEHHSSl dHeprus, paborta raza, Kod(QQUIUEHT MOJIE3HOr0 NEHCTBUA




Kox
MPOBEPAEMOro
pe3yJabTarta

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHOW MPOrPpaMMbl CPeTHEr0 001IIero 00pa3oBaHMsd

TEIJIOBOrO JABUTATENs; IPYU OMUCAHUU IIPABUIIBHO TPAKTOBATh (PU3NYECKUN
CMBICJI UCIOJIb3yEMbIX BEJIMYUH, UX 0003HAUYEHUS M €IMHHULbI, HAXOIUTh
(GopMyJibl, CBA3BIBAIOLINE JAHHYIO (U3NYECKYIO BEJIUYMHY C JAPYTUMHU

BCIIMYUHaAM

10.6

OnucelBaTh  M3y4YEHHBbIE  IEKTPUYECKUE  CBOMCTBA  BELIECTBA H
AJIEKTPUUYECKUE SIBICHUS (TIPOLECCHI), UCTIOIB3Yysl (PU3MUECKUE BETUYMHBI:
JJIEKTPUYECKUN  3apsif, JJIEKTPUYECKOE II0J€, HAIpPsSHKEHHOCTh I0JI,
IIOTEHLIAAJ, Pa3HOCTh ITOTEHIMAJIOB; IIPU ONMCAHUU NIPAaBUIIBHO TPAKTOBATh
(bu3nyecKkuil CMBICH HCIIOJIb3YEMbIX BEJIMUNH, UX 0003HAUYEHUS U CAUHULIBL;
YKa3bIBaTh (POPMyIIBI, CBS3BIBAIOIINE MAHHYIO (U3UYECKYIO BEIWYHHY C

APYTruMH BCIIMUWMHAMU

10.7

aHATM3UPOBATh (PU3UUECKHE TTPOIIECCHI U SIBJIICHUS, MCIIONB3Yys (PU3MUeCKHe
3aKOHBI M OPUHLMIIBL 3aKOH BceMmupHoro tsarotenus, I, II u III 3akoHbI
HeroToHa, 3aK0OH COXpaHEHHMs] MEXaHUYECKOW 3HEPruu, 3aKOH COXpaHEHUs
HMMITYyJIbCA, NPUHUMUI CYNEPHO3ULUU CUJI, HPUHIUI PaBHONPABUS
WHEPLMAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHUsI BEILIECTBA, TIa30BbI€ 3aKOHBI, CBS3b CPEAHEN KHUHETHYECKOU
SHEPTUU TEIUIOBOTO JBMKEHHUS MOJIEKYI C aOCONIOTHOHM TeMmmeparypoil,
MEPBbIM 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHUS BJIECKTPUYECKOIO
3apsiia, 3akoH KysoHa; mpu 3TOM pa3iinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIbI, 00JIACTH)

IIPpUMCHUMOCTH

10.8

OOBSCHATh OCHOBHBIC MPHUHIMIBI JCHCTBUS MAIIMH, MPUOOPOB H
TEXHUYECKUX  yCTPOMCTB, pa3iuyaThb YCJIOBHS HUX  0€30IacHOro

HCIIOJIBb30BaHUsA B HOBCGI[HCBHOﬁ KHN3HHU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBJICHUU H
IMpOHECCOB C UCITOJB30BAHUEM IIPAMBIX U KOCBCHHBIX H3Mep€HHﬁ; IIpu 5TOM
dbopMynmpoBath npobiemy (3amady) U TUIOTE3y y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OIBIT

1 (GOpMYyIUPOBATH BHIBOJIBI

10.10

OCYHIGCTBJIHTI) IMpsAMBIC W KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH,
IIpu 3TOM BLI6I/IpaTI> ONITUMAJIBHBINA CHOCO0 HU3MCPCHHA W HCII0JIb30BATb

M3BECTHBIE METO/IbI OLICHKHU NIOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBHCHUMOCTH MCKOY @HSHHGCKI/IMH BCJINMYHMHaAMH C

HCIIOJIB30BAHUEM MPAMBIX M3MEPEHHUH; IIpU OTOM KOHCTPYHPOBATh




Kox
MPOBEPAEMOro
pe3yJabTarta

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHOW MPOrPpaMMbl CPeTHEr0 001IIero 00pa3oBaHMsd

YCTAHOBKY, (HUKCHpOBaTh  pe3yibTaThl  IOJYYEHHOW  3aBUCHMOCTH
(bu3MUYecKUX BEJIWYUH B BUAEC TaONHI U rpaduKoB, JenaTh BBHIBOABI IO

pe3yjibTaTaM UCCICAOBaHUA

10.12

CO6J'IIO,I[21TI> IIpaBujia 0€e301acHOTO TpyHda IpH IIPpOBCACHUN I/ICCHG,Z[OBaHI/Iﬁ B
paMKax yqe6Horo OKCIICPUMCHTA, y‘le6HO-I/ICCHeI[OBaTCJ'II>CKOI71 n
HpOGKTHOfI ACATCIIBHOCTH C MCIIOJIB30BAHHUEM U3MCPUTCIIBbHBIX yCTpOfICTB n

12a00paTOPHOTO 00OPYAOBAHUS

10.13

Pemarp pacuérHble 3amaud C SBHO 3aJaHHOW (PU3MUECKOH MOJEIbIO,
UCHOJb3Yysl (PU3UYECKUE 3aKOHBI U MPUHLIUIIBI; HA OCHOBE aHaJIM3a yCIOBUS
3aJjauu BbIOMpPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE BETUUYHHBI
u (opmynbl, HeoOXoqumble i €€ pelleHHs,, MPOBOAUTH pacuéThl U

OLCHUBATh PCAJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHH A (1)I/I3I/I‘~I€CKOﬁ BCJINYHHBI

10.14

Pemars Ka4ueCTBEHHbIE 3a7a4u: BBICTpanBaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO IIEMOYKY PpACCYXKICHHI C OINOpOM Ha HW3YyYCHHbBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘-I€CKI/I€ SIBJICHUA

10.15

Hcnonp3oBath  mpu  peumieHUMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHbIE  TEXHOJIOTUM s TIOMCKA, CTPYKTYpUpPOBaHMS,
UHTEpIpeTalud M MpeJICTaBlIeHUs Y4eOHOH M Hay4YHO-TONYJISIpHOU
uHpOpMALMY, TOJYYCHHOH U3 pa3IMYHBIX HMCTOYHUKOB, KPHUTUYECCKH

aHAIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBICHEHHE TIPOLIECCOB OKPYXKAIOIIETO MHUpa, B

Pa3BUTHUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpEeTUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW JKHU3HU
Uil o0ecriedeHuss O€30MacHOCTH TpH  OOpallleHHH ¢ TpudopamMu u
TEXHUYECKUMH YCTPOMCTBAMHM, U COXPAHEHHs 3J0POBbsi U COOIIOICHUS

HOPM PKOJIOTMYECKOT0 MIOBEIEHUS B OKPYIKaIoILEel cpene

10.18

PaGoTtatp B rpynme C BBINOJHEHHWEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIbI, PAlMOHATIBHO pacipeaeisTh 005 3aHHOCTH
Y IUJTAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTyalHsX, aJIEKBATHO
OLICHMBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB TIPYyNIIbI B pELICHUE

paccMaTpuBaeMoi mpoOIeMbl




11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI 0CHOBHOI
0o0pa3oBaTeILHON MPOrPaMMbl CPeTHEr0 00IIEero 00pa3oBaHusI

JIeMOHCTpHPOBATh HA MPUMEpPaX poiib U MECTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTUHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B TNPAKTHYECKOM IEATENBHOCTH JIIOJEH, LEJIOCTHOCTh U

€IMHCTBO (PM3UYECKOI KapTUHBI MUpa

11.2

Y4uuThIBaThH I'paHULlbl TPUMCHCHUA HN3YUCHHBIX (bHBI/I‘{eCKI/IX MOI[GJ'IGIZZ
TOYCYHBIHN BHGKTpI/ILIeCKI/Iﬁ 3apsan, dACpHad MOJACIL aToMa, HYKJIIOHHAs

MO/I€TIb aTOMHOTO si/ipa MpHU pPEeUIeHUH (PU3NUECKUX 3a]au

11.3

Pacnio3naBath pusnveckue sBiIeHUs (TIPOLECCH) U OOBACHATH HX HA OCHOBE
3aKOHOB  3JIEKTPOJMHAMUKM UM KBAaHTOBOM (DM3MKM: 3JIeKTpUuUecKas
IIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JeHcTBUSA
TOKa, B3aUMOJICHICTBHE MarHUTOB, 3JEKTPOMAarHUTHAS MHIAYKLUS, JIeHCTBHE
MarHUTHOTO TOJIi HAa TPOBOAHMK C TOKOM M JBWKYIIUHCS 3apsin,
3JIEKTPOMAarHUTHbIE Kosie0aHus u BOJIHBI, IpSIMOJINHEIHOE
pacrpocTpaHEeHHE CBETa, OTPAKEHHE, IMpeoMIIeHHe, HWHTepPepeHIts,
muQpakuus U MOJSpHU3alKs CBETa, AUCIEPCUs CBETa, (OTODICKTPUICCKUN
ap ekt (PporoaddekT), CBETOBOE NaBICHHE, BOSHUKHOBEHUE JTHHEHYATOTO
CIeKTpa  aToMa  BOJOpOJa,  €CTeCTBEHHAas M HCKYCCTBEHHas

PaanuOaKTHBHOCTDb

11.4

OnuceiBaTh U3y4YEHHbIE CBOICTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, IJIEKTPHUUECKYI0 IPOBOJUMOCTh pa3IMYHBIX Cpel) |
ANEKTPOMAarHWTHbBIE  SIBJIEHUS  (IPOLECCHI), HUCHOIB3Ys  (U3HUYECKUE
BEJIMYMHBI: IEKTPUUYECKUH 3aps]l, CUJIa TOKA, 3JIEKTPUUECKOE HAIPSKEHUE,
ANEKTPUYECKOE COMPOTHBIICHUE, pa3HOCTh moTeHmmanos, JJC, pabora
TOKa, MHIYKIMs MarHUTHOrO 1o, cwia Awmmepa, cuia JlopeHna,
WHAYKTUBHOCTH KaTYIIKH, SHEPTHS JEKTPUIECKOTO M MarHUTHOTO TIOJIEH,
NepHoJ] U YacToTa KosieOaHUMl B KojeOaTelbHOM KOHTYpE, 3apsii U cuiia
TOKa B IPOLECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KosieOaHUil,
(GoKycHOE paccTOsSHME€ M ONTHYECKas CHJIa JIMH3bL, TP ONHCAHUHU
MPaBUIBHO TPAKTOBATh (DPM3NYECKHI CMBICT HCIOJIB3YyEMBIX BEIHYUH, MX
0003HAYeHHUS W EIUHHMIIBI, YKa3blBaTh (YOPMYIIBI, CBA3BIBAIONIME TAHHYIO

(bHBPILICCKy}O BCJIIMYUHY C APYTHUMHU BCIMYUHAMU

OnuceIBaTh HN3YUYCHHBIC KBAHTOBLIC ABJICHUSA W HPOLCCCHI, HCIIOJIb3YA

(bHBI/I‘{eCKI/Ie BCIINYUHBI: CKOPOCTb JICKTPOMAI'HUTHBIX BOJIH, JJIMHA BOJIHBI




U 4YacToTa CBETa, HHEPrus M HMIYJIbC (POTOHA, MEPUOJ IMOJypacraja,
SHEPrUs CBA3M aTOMHBIX Sjep; NPHU OMHCAHUM MPaBUIBLHO TPAKTOBATH
¢bu3nueckuil CMBICT HCHOJB3YEMBIX BEIWYUH, WX OOO3HAYEHUS U
SAVHUIIBI, YKa3blBaTh (OPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEIIMYUHY C JPYTMMHU BEJIWYWHAMH, BBIYUCISATH 3HA4YCHUE (U3UUECKOU

BCIIMYHMHBI

11.6

AHanu3upoBaTth (HU3NIECKHUE MTPOLECCH U SIBJICHUS, HCIIONB3Ys (PU3NIECKHE
3aKOHBl M NPHUHLUIBL: 3akOH OMa, 3aKOHBI IIOCJIENOBAaTEIBHOIO U
[IapaJUIEIbHOTO COEIMHEHNUS IIPOBOJIHUKOB, 3aKoH /[xoyia — Jlenua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJMHEWHOTO pacipOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA, YPABHEHUE
OnHiTetHa U1t Qorodddexra, 3aKOH COXpaHEHHUS DSHEPIUH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH COXPAHEHHUs DIEKTPUUECKOTO 3apsja, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YHCIA, MOCTynarsl bopa, 3aKOH paJnOaKTUBHOTO
pacnajza; IpU 3TOM pasjinyaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOe  BBIp@XXEHHE W yclIoBUS  (TpaHMIBI, 00JacTn)

INIPpUMCHUMOCTH

11.7

OHp CACIIATh HaIlpaBJICHUC BCKTOpa HHAYKIIUA MAarHuTHOI'O 11014

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa 1 CHUJIbL HopeHua

11.8

CTpOI/ITL H OIIMCBIBATH I/1306pa)K€HI/IC, CO31aBacMO€ IINIOCKHUM 3CpPKaJIOM,

TOHKOM JTUH30U

11.9

BBINONHATE 3KCIEPUMEHTHI TI0 HMCCICIOBAHUIO (DU3MYCCKHUX SIBICHUN W
MPOIIECCOB C MCIOJIB30BAaHUEM MPSIMbIX U KOCBEHHBIX H3MEPEHHIA; TPH STOM
dbopMynpoBath mpobiaemy (3amady) ¥ TUIIOTE3y YIeOHOTO IKCIEPUMEHTA,
coOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJUTH OIIBIT

1 (GOpMYyIHUPOBATH BHIBOJIBI

11.10

OCYHIGCTBJIHTI) MpAMBIC W KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH,
IIpu 3TOM BLI6I/IpaTI> OIITMMAJIBHEINA CHOCO0 HU3MCPCHHA KU HCIIOJIb30BATbH

HU3BCCTHBIC MCTOJblI OICHKH HOFp@I.HHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH  (U3MYECKUX BEJIMYMH C HCHOJIb30BaHUEM
NPSIMBIX W3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH
pe3ysIbTaThl TONYYEHHOW 3aBHCUMOCTH (U3NYECKUX BEIWYMH B BHUJC

Ta6JII/IH u Fpa(i)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCIICAOBAHHUA

11.12

CoOuronaTh nmpaBuiia 0€30MacHOTO TPY/a MPU MPOBEICHUH UCCIICIOBAHMI
B paMKax Yy4eOHOro OSKCIIEPHUMEHTa, Y4eOHO-HCCIIC0BATEIbCKON U
MPOCKTHOMN JEATCILHOCTU C UCIOIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB

1 1ab60paTOpHOro 000pyAOBaHUS




11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHON (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3Yys (1)I/I3I/I‘I€CKI/I€ 3aKOHBI U IPUHIOMIILI; HA OCHOBC aHajlin3a yCJIOBUA
3aJauu BbIOMpPATh (PU3NYECKYI0 MOJIEIIb, BBIIECNIATh (PU3NYECKHE BEIMUUHBI
u (opmynsl, HeoOXoauMble Ui €€ pEeLIeHUs, IMPOBOAUTH pPacy€Thl U

OLCHUBATH PCAJIbHOCTD MMOJTYYCHHOI'O 3HAYCHHA q)HSquCKOI;'I BCJINYHHBI

11.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPanNBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO ILEMOYKY PACCYKJICHUH C ONOPOM Ha H3YUYEHHbIC

3aKOHbI, 3dKOHOMCPHOCTHU U (1)1431/1%01(1/16 SABJICHUA

11.15

Hcnonp3oBarh  mpu  pemieHMHd  yd4eOHBIX  3a7ad  COBpPEMEHHbBIE
MHOOPMALIMOHHbIE  TEXHOJOTMHM Ui [OMCKA, CTPYKTYpPHpOBAHUA,
UHTEpHpeTallud U MpEACTaBIeHUS Y4eOHOW UM  HAy4HO-IIOMYJIIPHOMN
uHbOpMaLlMY, MOJYYEeHHONH U3 Ppa3IMYHbIX HCTOYHHUKOB; KPUTUYECKU

aHAIM3UPOBATh NOTy4aeMyr0 HH(POPMAIUIO

11.16

OOBSICHATh MPHUHIMIBI JIEHCTBUS MalllH, NPUOOPOB U TEXHHUYECKHX
YCTPOWCTB; pa3NU4aTh YCJIOBUS UX O€30MacHOTO HWCIOJIb30BAHUS B

HOBCGI[HCBHOﬁ KHN3HHU

11.17

[TpuBOANTH IPUMEPHI BKJIA1a POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYXAIOIIEro MHUpa, B

Pa3BUTHUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOPETUYESCKHE 3HAHUS O (PU3MKE B MOBCEIHEBHOM JKHU3HU
Uil o0ecriedeHuss O€30MacHOCTH TIpH  OOpalleHuH ¢ npubopamMu |
TEXHUYCCKHUMH YCTPOWCTBAMHM, ISl COXPAHEHUS 3/IOPOBBS U COOJIOJICHUS

HOPM PKOJIOTMYECKOT0 MOBEJCHUS B OKpY’Kalollel cpene

11.19

PaGorarb B rpymnme cC BBINOJHEHUEM Pa3IUYHBIX COLMAIbHBIX pOJIEH,
IUIAHUPOBaTh PabOTy TPYHIIbI, PALMOHAIBHO paclpenessTh 00sS3aHHOCTH U
[JIAHUPOBATh JIEATEIBbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJACKBAaTHO
OLICHMBATh BKJIAJ KAXIONO U3 YYaCTHUKOB TIpPYyIIbl B  PELICHUE

paccMaTpuBaeMoi IpoOIEMBbI




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon Koxa npoBepsiemoro

IIpoBepsieMble Y1eMEHTHI COAePKAHUS
pa3nesia JjIeMeHTa

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHU A

®usnka — Hayka o npupoze. Haydnele mMeTonsl
. MIO3HAHUSA OKpY>Karollero Mupa. Ponb
DKCIIEPUMEHTAa U TEOPHM B IIPOLECCE ITO3HAHMS

OPUPOJIBI. DKCIEPUMEHT B (PU3HKE

MogenupoBanue  (GuU3MYECKMX  SABICHUH U
npoueccoB. Hayunble runorespl. ®dusnueckue
3aKOHBI W TEOpPHH. ['paHMIBI NPUMEHMMOCTH
1.2 ¢usnyeckux 3aKoHOB. [IpUHIMI COOTBETCTBHUSL.
Poip u wmecro ¢usuku B QopMHpPOBaHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B

HpaKTquCKOﬁ ACATCIIBHOCTH J'II-O,Z[@ﬁ

2 MEXAHHWKA

KMHEMATHKA

Mexaunueckoe aBmxeHue. OTHOCUTEILHOCTH
2.1.1 Mexannyeckoro aBmxkenus. Cucrema oTcyéra.

Tpaexropus

[lepemenienne, CKOpPOCTh (CpemHsisi CKOPOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
2.1.2 MaTepUAIbHON TOYKHU, HMX MPOCKIUM Ha OCH
2.1 cuctembl koopauHaT. CliojkeHue nepemMereHuil u

CJIOKCHHC CKOpOCTeﬁ

PaBromepHOE u PaBHOYCKOPEHHOE
IIPSMOJIMHEMHOE JBUKCHUE. I'paduxu
2.1.3 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS,
OyTH U TNEpeMEIleHUs MaTepuaIbHOW TOYKHU OT

BpCMCHHU

2.14 CBoOopgHOE mmajienre. Y CKopeHue CBOOOTHOTO




Kox
pasaena

Koa nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

HaacHus

2.1.5

Kpusonnueiinoe JBUXKCHUE. PaBrOMepHOE
JBUKCHUE MaTepUaIbHON TOYKH 10 OKPYKHOCTH.
VYrioBas CKOpOCTh, JIMHENHAs cKopocTh. Ilepuon

Hn 4aCToTa. HCHTpOCTpeMI/ITeHBHOC YCKOPCHUC

TexHuueckue YCTpOﬁCTBaZ CIINAOMECTpP, ABHIKCHUC

CHapAA0B, LICIIHBIC U pEMCHHBIC IICPCAaUn

2.1.7

[IpakTuueckue paborsl. Mi3mMepeHue MrHOBEHHOMN
cKopocTH. VccnenoBaHue COOTHOIIEHUS MEXKIY
Iy TSAMH, IIPONICHHBIMU TEJI0M 3a
II0CJIEI0BATEIIbHBIE paBHBIE IIPOMEXKYTKH
BPEMEHM IIpU PAaBHOYCKOPEHHOM [IBUKEHUU C
HayaJbHOW CKOPOCTBIO, paBHOMN HyIt0. M3yueHue
JIBUKCHMSI IIapuKa B BA3KOM  JKMJIKOCTH.
WN3yuenne  nBukeHUs ~ Tena,  OpOILIEHHOTO

TOPHU30HTAJIbHO

2.2

JTMHAMUKA

2.2.1

[Ipunuun otHocutensbHocTH [Mamumnes. IlepBbiit
3akoH  Hprorona. HMHepumanbHble  CUCTEMBI

oTcuéra

222

Macca tena. Cuina. [lpuHuun cynepno3unuu cui

223

Bropoii 3akon HerlooToHa mjisi MaTepuaabHOU
TOUYKM B MHepuuaibHoi cucreme orcuéra (MCO).
Tperuit 3akoH HproTOoHa I MaTepUATbHBIX

TOYCK

224

3akoH BceMUpHOTO TsAroTeHus. Cuiaa TSKECTH.

HepBaﬂ KOCMHUYCCKaAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe TtpeHue. Cuna TpeHUs
CKOJIBXKEHUSI W CHJla  TPEHHS  TIOKOS.
Koaddutment tpenus. Cuia conpoTUBIIeHUs IPU

JBHXXCHHUHU TCJIa B )KUAKOCTH HUJIN ra3c




Kox
pasaena

Koa nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

227

[loctynatenbHoe | BpalaTeIbHOE JIBUYKEHUE

a0COJIIOTHO TBEPAOTO TEJa

2.2.8

MOMEHT CHJIBl OTHOCHUTEIIBHO OCH BpallCHUS.
[lnedo cuibl. YcCIIOBUA PaBHOBECUS TBEPOTO
teaa 8 1CO

229

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue paboTel. M3ydenwe ABMKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH TOJT IEHCTBUEM
HECKOJbKHMX cull. HMcciegoBanue 3aBHCHMOCTH
CHII YIPYIrOCTH, BO3HUKAIOIINX B
nebopMupyeMoil  MpyKUHE U PE3UHOBOM
oOpa3ue, OT BEIUWYMHBI HMX JAePopMariu.
Hccnenopanue yciaoBUM paBHOBECUS TBEPLAOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

23

3AKOHbBI COXPAHEHN A B MEXAHUKE

23.1

NmMmnynec  maTepHambHOM  TOYKHM,  CHCTEMBI
MaTepuaibHbBIX TOYeK. HMmmynsc cuibl H

N3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH  coxpaHenus wumnyisca B HCO.

PeakTuBHOE JBMXKEHUE

233

PaGora cuiiet

234

MomHocTE cHIbI

235

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKOW YHEPTUH

2.3.6

[TorenumanpHas JHEPrus. [TorenunaneHas
SHeprus ynpyro JaeOopMHUPOBAHHON NpYKUHBI.
[TorenumanpHas DHEPTHUs Tena BOIHM3H

IMOBCPXHOCTH Semin

2.3.7

[loreHnanbHbple ¥ HENOTEHIHUAJIBbHBIE CUJIBL.
CBsi3b  pabOTHl  HEMOTEHIMAIBHBIX  CHI  C

U3MEHEHHEM MEXaHUYECKOU OHCPIrun CUCTCMbI




Kox
pasaena

Koa nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON IHEPTHU

23.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue yCTpPOWCTBA: JBHKEHHE DAKET,

BOJIOMET, KOIIEp, IPY>KUHHBII UCTOJIET

2.3.10

[lpaktnueckue  paboTel.  M3yuenue  cBsA3M
CKOpOCTEHl  Tel IpU  HEYOpyroMm  yjaape.
UccnenoBanne  cBaA3M  pabOTBl  CHUJIBL  C

M3MCHCHHEM MEXaHHYCCKOM OHCPIHUH TCJia

MOJIEKVYJIPHAS ©®U3NKA U TEPMOJMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KMHETUYECKOW TeopuHu. bpoyHOBCKOE NBUKEHUE.
Huddysus. XapakTtep JIBHDKCHHS u

BSaHMOI[efICTBHﬂ HacCTull BEUICCTBA

Mopenu cTpoeHus ra3oB, )KMIKOCTEW U TBEPABIX
TeJI U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE

3TUX MOJEJIEN

Macca  mosekyn.  KosnuecTBO — BeIlIecTBa.

[TocTostHHAas ABOraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus

Mogens uaeanpHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU HJI€aIbHOTO

rasa

AOcomoTHas TemiepaTypa Kak Mepa cpeaHei
KUHETHYECKOW JHEPIHU TEIUIOBOTO JIBHIXKCHHS

yactul rasa. [lIkama remneparyp KenbBuna

3.1.7

VpaBuenne Knaneiipona — MeHnneneeBa. 3akoH

JlanpTOHA

3.1.8

I'a30BbIC 3aKOHHI. I/I3onpoueccm B HACAJIBHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

u30TepMa, H30X0pa, n3obdapa




Kox
pasaena

Koa nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

3.19

TexHUYEeCKue YCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuueckue pabotsl. M3mepeHue Macchl
BO3JyXa B KJIaccHOM KomHare. MccienoBanue
3aBUCHUMOCTH MEXIy IapaMeTpamMHu COCTOSIHUS

Pa3pCKCHHOTI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMMUMKHA

3.2.1

TepmonnHamuueckas  cucreMa.  BHyTpeHHsS
SHEprus  TEPMOAMHAMUYECKOM  CHUCTEMBI U

CITOCOOBI €€ N3MEHEHUS

3.2.2

KonndecTBO TEemiaoTel H pa60Ta. BHYTpeHHHH

SHEPTHd OAHOATOMHOI'O UACAJIBHOT'O Ira3a

3.23

Buagel  Tenmonepenaum: TETJIONPOBOHOCTb,
KOHBEKIMSA, U3JIyYeHHe. TemIoéMKOCTh Tena.
YnaenpHas TeEINIOEMKOCTL BemiecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILJIONEpCaaquc

324

[lepBoiii 3akoH TepmonuHamuku. [IpumeHenue
MEPBOTO 3aKOHa TEPMOJMHAMHUKHU K
u3onporeccam. ['padudeckas HHTEpPIPETALHS

paboTHI Ta3a

3.2.5

TermoBeie  MamuHbl.  [IpuHIMIBL  AelicTBUA
TeryioBeIX MamuH. [IpeoOpazoBanusi sHepruu B
TeroBbiX MammHax. Kosdduuuent mnoneznoro
nevctBust (manee — KIIJI) TermoBoil MamimHbL
Huxn Kapuo u ero KIIJI

3.2.6

Bropoii 3akon Tepmoannamuku. HeoOpatuMocThb
npoueccoB B mpupoje. TenaoBble JABUTrATEIH.

DKOJIOTHYECKHE HpO6HeMLI TCIIOOHCPICTUKHU

3.2.7

Texnnueckue yCTpOICTBa: JBUTaTelb
BHYTPEHHEIO CrOpaHusi, OBITOBOW XOJOAMIIBHUK,

KOHIUIIHOHED

3.2.8

[TpakTueckue pabotel. M3mepeHue ynuembHOM

TEIIOEMKOCTH




Kox

Koa nposepsiemoro

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

pasaena 3JIeMeHTa
AT'PEI'ATHBIE COCTOSAHM A BEHHIECBA. ®A30BBIE [TEPEXO/IbI
[TapoobpazoBanne u kKoHneHcanws. Mcrnapenue u
3.3.1 KHIICHHE. YelbHas TeIIoTa IapooOpa3oBaHUsI.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT 1aBJICHUS
332 AOconoTHasT W OTHOCUTEIbHAs  BJIAXHOCTh
o BO3ayxa. HachllieHHbIN nap
TBépnoe Teno. Kpucramnmueckue u amopgHble
333 Tena.  AHM3O0TPONHMST  CBOWCTB  KPHUCTAJLIOB.
33 Kunkue kpuctamwisl. CoBpeMEHHBIE MaTEPUATIBI
. 134 [InaBnenne w©  KpucTaM3auus. Y AelbHas
o TerutoTa rasieHus. CyoimManus
3.3.5 YpaBHEHHE TEIJIOBOro OaaHca
TexHudyeckue  yCTpOMCTBA:  TMTPOMETP U
136 TICUXPOMETD, KaJIOPUMETD, TEXHOJIOTUU
o MOJIyYeHUS! COBPEMEHHBIX MAaTe€puaioB, B TOM
YHUCJIe HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH
[Ipaktnyeckue paboTsl. M3MepeHue BIaKHOCTH
3.3.7
BO3/lyXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
A1 DnekTpu3anusi Tel. OJeKTpuueckuil 3apsia. [lBa
o BU/1A DJIEKTPUUECKUX 3apsi/IOB
4.1.2 [IpoBOAHMKH, AUDIIEKTPUKH U TOJIYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumoneiictBue 3apsnoB. 3akon Kynona
4.1 DneKTpuuecKoe noJe. Hanpsokénunoctsb
4.1.5 3eKTpudeckoro nojs. Ilpunnun cynepnosuuuu.
JInHuM HanpsLKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora cunm  37meKTPOCTAaTHYECKOrO  MOJS.
o ITorennuain. Pa3zHocTh moTEeHIINAIOB
417 [IpoBOIHUKM ¥ JUAIEKTPUKU B IOCTOSTHHOM

AIIEKTPUYECKOM ToJIe. Jusnexktpuueckast




Kox

Koa nposepsiemoro

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

pasaena 3JIeMEHTA
MIPOHUIIAEMOCTD
DIEKTPOEMKOCTb. Konnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa
TexHuueckue YCTpOWCTBA: AJIEKTPOCKOTI,
419 JJICKTPOMETP,  AJICKTPOCTaTHUYECKas  3alluTa,
o 3a3eMJICHHUE  DJICKTPONPUOOPOB, KOHACHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTEP
41,10 [IpakTuueckue paboTHI. N3mepenue
o AJIEKTPOEMKOCTH KOHACHCATOpa
##HPart##TIOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B
PA3JIMYHBIX CPEJAX
VYcnosus CYIIIECTBOBaHUS IMOCTOSIHHOTO
4.2.1 3ieKkTpudyeckoro Toka. Mcrounuku Ttoka. Cuna
ToKa. IloCTOSHHBIN TOK
4.2.2 Hanpsxenue. 3akon Oma 11t yyacTka Lenu
423 DJEKTPUYECKOE  CONMPOTHUBJICHUE. Y EIbHOE
- COTIPOTHUBIICHHE BEIIECTBA
424 [TocnenoBarenpHOE, MapalieIbHOE, CMEIIaHHOE
o COCIMHEHHUE MPOBOTHUKOB
PaGora snextpuueckoro toka. 3akoH JDxoyns —
4.2 42.5
Jlenma
4.2.6 MOIIHOCTD AEKTPUYECKOT0 TOKA
anekTpoaBrkymas cuna (mamee — OJHAC) u
427 BHYTPEHHEE CONPOTUBIICEHHE MCTOYHUKA TOKa.
o 3akon Oma ig  mNonHOW — (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe 3amMbikanne
DNeKTpOHHAsI TPOBOJIUMOCTD TBEPABIX METAILJIOB.
4.2.8 3aBUCUMOCTb  CONPOTHUBJIEHUSI METAJIOB  OT
temiiepaTypbl. CBEpXIIPOBOIUMOCTh
429 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




Kox
pasaena

Koa nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

4.2.10

[MomynpoBonaukn. COOCTBEHHas: W MPUMECHAS
MIPOBOJIMMOCTH TOYITPOBOIHUKOB. CBOMCTBA p-n

nepexo/a. [loaynpoBogHIKOBBIE TPHUOOPHI

4.2.11

9HeKTqueCKHﬁ TOK B QJICKTPOJIUTAX.

DIEKTPONUTHYECKAS JUCCOLHAITS. DIEKTPOIIN3

4.2.12

SHGKTpI/I‘leCKI/Iﬁ TOK B rasax. CaMocTosSTeIbHBIN
1 HECAaMOCTOSITEIbHBIN paspsna. Paznuunbie TUIIBI

CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHuueckue YCTpOWCTBA: aMIIepMeTp,
BOJIETMETD, peocrar, UCTOYHUKH TOKa,
AJIEKTPOHArpEeBATENbHBIC npuOopHlI,
3JIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBIH THOJ, TEPMUCTOPHI
U (OoTOpe3UCTOphl, MOIYHPOBOJHUKOBBIN U0,

raJJbBaHUKa

4.2.14

[Ipaktuyeckue pabotTel. M3yueHue cMeriaHHOTro
COEZMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKAa TOKa M €O
BHYTpPEHHEro  compotuBieHus. HaGmoneHue

IIEKTPOIIH32

11 KUIACC

Kon
paszaesia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

43.1

IlocTostHHBIE MarHHUTBhI. B3aumopelictBue

IIOCTOSITHHBIX MarHuToOB

4.3

432

MaruutHOe noje. BeKTop MarHuTHOW MHIYKIUU.
[Ipuaiun cynepno3uuuu. JIMHUM MarHUTHOM

AHIYKIIUU. Kaptuna JIMHAA MarauTHOHI




Kon Koanposepsiemoro
IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pasaena 3J1eMeHTAa
WH]IYKIIAU OISl TOCTOSIHHBIX MAarHUTOB
MaruuTHO€E moJie NpoBOJHUKA ¢ TOKOM. KapTuna
JIMHUWA TOJIA JJIMHHOTO MPSIMOTO MIPOBOJHUKA U
433 3aMKHYTOI'0 KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKHU C
TokoM. OmbiT  Opcrena.  BsaumopneiictBue
MIPOBOJIHUKOB C TOKOM
43.4 Cuiia AMniepa, €€ MOJlyJib ¥ HallpaBJICHHUE
Cuna JlopeHua, e€ MOAyidb U HampaBiCHUE.
43.5 JIBrKeHre 3apsKEHHOM 4acTUIBl B OJJHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna
4.3.6 SIBneHue AEeKTPOMArHUTHON UHAYKIUU
437 IToTok BekTOpa MAarHUTHOM MHIYKLIUU
OJC wuHaykuuu. 3aKOH AJIEKTPOMarHUTHOM
438 nHaykunu Papanest
Buxpesoe snekrpuueckoe nosne. DC uaayKIMN
439 B IPOBOJHHUKE, JBHXKYILIEMCS IIOCTYNATEIbHO B
OJIHOPO/IHOM MarHUTHOM I10JI€
4.3.10 [IpaBumno Jlenma
NunyktuBHOCTh. SABieHue camomnaykiuu. J/(C
4.3.11
CaMOMHIYKIUU
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYHUIKU C TOKOM
43.13 DJIEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpoMCTBa: MOCTOSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMArHUTBI, 3JIEKTPO/BUIATEIb, YCKOPUTEIN
3JIEMEHTApPHBIX YaCTULl, UHIYKIIMOHHAS [I€Yb
[IpakTuueckue paboTel. M3ydeHHME MarHUTHOTO
MOJIsL KaTylwku ¢ TokoM. MccienoBanue AeiCTBUS
4.3.15 IIOCTOSIHHOI'O MarHuTa Ha paMKy C TOKOM.
HccnenoBanne  SBICHUS  AJIEKTPOMAarHUTHOM
WHIYKUIHUU
5 KOJIEBAHUA 1 BOJIHbBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU




Kon
pasaesia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

5.1.1

Konebarensuas cucrema. CBOOOIHBIE KOJIEOAHU.
lapmonnueckue kosiebanus. Ilepwon, dwacrora,

amIuintya u ¢asa KoneOaHui

[IpyxxuHHbBIN MasITHUK. Marematnueckui

MasATHHK

YpaBHeHue TapMOHHYECKHUX KoJeOaHui.
Kunematnyeckoe © AMHAMHUYECKOE OIMUCAHUE

KOJIe0aTeIbHOTO ABMKECHUS

[IpeBpamieHue »SHEPrUM NpPHU TAPMOHUYECKUX
konebaHuax. CBA3p aMIUIMTYIbl  KoJeOaHM
MCXO/IHOM BEJIMYHMHBI C aMIUTUTYIaMHU KOJeOaHMi

eé CKOPOCTH U YCKOPCHU

KonebarenbHblit KOHTYP. CBobOoHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUST B  HJICATHHOM
KOJICOATETbHOM ~ KOHType. AHAJIOTUS — MEXIY
MEXaHHYECKUMU u AJIEKTPOMAarHUTHBIMU

konebanusamu. ®opmyna Tomcona

3akoH COXpaHCHUA OHECPruu B  HACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

Brinyxiennbie MEXaHUYECKHE Koe0anusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE

QJICKTPOMArHMTHBIC KoJieOaHusI.

IIepemeHHbII TOK. CunycouanbHbIi

HepeMeHHHﬁ TOK.

Mo1mHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JNEUCTBYIOIIEE  3HAYEHUWE  CWJIbI TOKA W

HaIIPsAXKCHUA

5.1.10

Tpancdopmarop. IlpomsBoactBo, mnepemada u
norpedieHne JIIEKTPUYECKOU SHEPIUM.
OKOJIOTUYECKME PHUCKM IIpU  NPOU3BOJCTBE
JIEKTPUYECKON SHEPIUHu. Kynerypa
HCII0JIb30BaHNUs JIEKTPOIHEPTUH B [IOBCEJHEBHOU

KHU3HU




Kon
pasaesia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

5.1.11

Texuudeckue YCTpOMCTBA: ceiicmorpad,

JIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

5.1.12

[IpakTnueckue paboThL. Hccnenosanue
3aBHCHMOCTH TEpHOa MallbIX KoJieOaHWil rpy3a
Ha HHUTH OT JUIMHBl HHUTH W MAacChl TIpy3a.
HccnenoBanue MnepeMEHHOrO0 TOKa B LENH U3
IIOCJIEZI0BATENbHO COEAMHEHHBIX KOHJIEHCATOpa,

KaTylIKU U pEe3ucTOpa

5.2

MEXAHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHSI
pacipocTpaHeHHUsI. [Tepuon. CkopocTb
pacrnpocTpaHeHusl U JuiMHA BONHBL [lomepeunbie

U IIPOAOJIbHBIC BOJIHBI

522

#i#HPartt##t  Unatepdepernmss wu  audpakous

MCXaHHNYCCKHX BOJIH

5.23

3Byk. CkopocTh 3Byka. I'pOMKOCTh 3BYyKa.

BricoTa Tona. TemOp 3ByKa

524

DNEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS U3JIy4EHHUS
JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpOB E, B 1 v B 3J1EKTpOMarHuTHON BOJIHE B

BaKyyMe

525

CBoiicTBa 3J€KTPOMArHUTHBIX BOJH: OTPaKEHHE,
IIpEIOMIIEHUE, noJisipu3anus, T paxius,
untepdepenius. CKOPOCTh 3IEKTPOMArHUTHBIX

BOJIH

5.2.6

[llxana sneKkTpoMarHUTHBIX BOJH. [IpuMeHeHue

QJICKTPOMAriMTHLIX BOJIH B TCXHUKC U 6BITy

5.2.7

HpI/IHI_[I/IHLI paauoCBA3U n TCIICBUACHMA.
Panmonokanms. 3JI€KTpOMaI‘HI/ITHO€ 3arpsA3HCHHUC

OKpY>KaroIIen CpeJibl

528

TexHuueckue YCTpOﬁCTBaZ MY3bIKAJIbHBIC
HHCTPYMCHTBI, YJIBTPa3ByYKOBasA OMArHOCTUKA B

TCXHUKEC W MCAUIHUHEC, panaap, pa,I[I/IOHpI/IéMHI/IK,




Kon
pasaesia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

TeJICBU30p, aHTeHHA, TeseoH, CBY-meun

53

OIITHUKA

5.3.1

[IpssMonMHEHOE pacnpoOCTpaHEHUE CBETA B

OJIHOPOJHOM cpene. JIyu ceTa

532

OTpa)KeHI/Ie cBeTa. 3aKOHEBI OTpaXCHUA CBCTA.

[TocTpoenne n300paxeHuii B INIOCKOM 3epKajie

5.33

HpeJ'IOM.]'ICHI/Ie cBeTa. 3aKOHBI IIPCIOMJICHHA CBCTA.

AOCOIIOTHBIN TIOKA3aTeNb MPETOMIICHHUS

534

[TormHoe BHYyTpeHHEE oTpaxenue. [IpenenbHblil yroa

IMMOJIHOT'O BHYTPCHHETO OTPAKCHUA

5.35

Hucnepcus cBeta. CHOXHBIH cocTaB 0e10ro

ceera. LIBer

5.3.6

CoOuparone 1 paccerBarouiye JuH3bl. ToHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CHJIa
TOHKOM muH3bl. [locTpoeHue u300paxeHUil B
COOMpAIONIMX M PACCCHBAIOMIMX  JIMH3AX.
@opMyia TOHKOH JIMH3BL. Y BEIIMYEHHUE, 1aBAEMOE

JIMH30U

5.3.7

Hpeﬂenm IMPUMCHUMOCTH FeOMCTqueCKOﬁ

OIITUKH

53.8

Wnrepdepenuus CBeTa. KorepentHsie
UCTOYHUKU. YCIIOBUSL HAOIIOJIEHUS MaKCUMYMOB
U MHHHMYMOB B HMHTEP(EPEHIMOHHON KapTHHE

OT ABYX CHH(baSHLIX KOI'¢pCHTHBIX HCTOYHHUKOB

539

Hudpakuus cBera. JudpakumoHHas pemérka.
YcnoBue HAOMIONCHHS TJIABHBIX MaKCHMYyMOB
Py MAJEHUM MOHOXPOMATHYECKOTO CBETa Ha

TUPPAKIUOHHYIO PELIETKY

5.3.10

[Tonspuszanus ceera

5.3.11

TexHuueckue  yCTpoOWCTBa: OYKH, aIymna,
¢doroanmnapar, IIPOEKIIMOHHBIN anmapar,

MHKPOCKOII, TCJICCKOII, BOJIOKOHHAsA OIITHKA,




Kon
pasaesia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

I PaKIUOHHAs PEIETKA, MOISPOU]

5.3.12

[IpakTuueckue pabotel. M3mepeHue mnoxazaresns
IPEIOMIICHUS. HccnenoBanue CBOWCTB
n3o0pakeHuii B muH3ax. HabGmonenue nucnepeun

CBCTa

RJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

6.1

I'pannns IIPUMEHUMOCTHU KJIACCHYECKON
MEXaHUKH. ITocTynatel TEOPUH
OTHOCHUTEJIBHOCTH:  MHBAPUAHTHOCTb  MOJYJIA
CKOPOCTH  CBE€Ta B  BaKyyme, [PHUHLMII

OTHOCHUTEIBHOCTA DWHINTEWHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.

3aMeI[J'IeHI/Ie BPCMCHHU U COKPAIICHUC NJINHbI

6.3

DHeprus u UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p Macchl C DHEpPrued W HMMITYJIbCOM
CBOOOJTHON YaCTHIIBI. DHEPTHsI MMOKOS CBOOOTHON

HaCTUIbI

KBAHTOBA ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®ortonel. @opmyna IlmaHka cBsS3M dHEpPruu
¢oToHa C €ro 4yacToToW. DHEPrusi W HUMITYIIbC

dhortonHa

OtkpeiTHe W uccaenaoBanue  (Horodddekra.

Omnpitel A.I'. CtoneroBa. 3akonsl pororddexra

7.1.3

VYpaBuenue OiHmrelHa s poToaddexTa.

«Kpacnas rpanuna» ¢horodddexra

7.1.4

JaBnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5

XUMHYECKOE NeHCTBHUE CBETA

Texuuyeckue yCTpOiiCTBa: (hOTORIEMEHT,

dboTonaTunK, CoTHEeUHAs OaTapesi, CBETO IO/

7.2

CTPOEHUME ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopaa o




Kon
pasaesia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

HCCICOOBAaHHUIO CTPOCHUSA aTOMaA. HJIaHeTapHafl

MOZCIb aTOMa

7.2.2

[Tocrynater bopa. W3nydenue u mnoriouieHue
(OTOHOB IpH Mepexo/ie aToMa ¢ OAHOTO YPOBHS
sHepruu Ha Japyrodl. Bunbl cnexktpoB. Crextp

YPOBHEH HEPrUU aTOMa BOJOPOJIa

7.2.3

BonnoBbsie cBoiicTBa yactuil. Bosnbl e bpoiis.
KopnyckynsipHo-BoiaHoBo# nyanusm. JAudpakuus

QJICKTPOHOB HAa KpUCTaJlJIaX

7.2.4

CroHnTtaHHoe n BBIHYXXICHHOC H3IYUCHHUC.

YcTpoicTBO U IPUHIIKIT PAOOTHI J1a3epa

7.2.5

TexHu4eckue yCTporucTBa: CIIEKTPAJIBHBIN aHAIN3

(criekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTrueckue paboTHI. Hab6monenue

JINHEMYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meroas! HaOIIOACHUS 51 perucTpanuu

QJICMCHTAPHbIX YaCTHUI]

7.3.2

OtkpbiTHE PaIMOaKTHBHOCTH. OrbITHI
Pesepdopna  mo  ompenmeneHmo  cocraBa
paauoakTUBHOrO u3nmydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3IydeHHsL. Bnusnue

PaaIruOAKTHBHOCTH Ha JKUBBIC OPIraHU3MbI

7.3.3

OTkpbiTHE TpPOTOHA | HelTpoHa. HykioHHas
Mozenb siapa [eizenbepra — MBanenko. 3apsia

sapa. MaccoBoe uuncio sapa. M3oTomnsl

7.3.4

Anbda-pacnaa. DNEKTPOHHBIA W TMO3UTPOHHBIN
Oera-pacma. INamma-uznyuyenue. 3aKkoH

PaaruOaKTHBHOI'O paciiajia

7.3.5

3HepFI/I$I CBs3H HYKJIOHOB B AJpC. ﬂ,[[epHBIe CHIIBI.

JedexT macchl sapa

7.3.6

SAnepHble peakuuu. JleleHUE U CUHTE3 SAEp




Kon
pasaesia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

7.3.7

SAnepublii  peakTop. TepMoOsiIEpHBII  CUHTES.
[Tpo6nembl U epCIIeKTUBHI SIIEPHON YHEPTETHKH.

DKOJIOTHYECKHE aCIIEKThI HI[CpHOfI OHCPICTUKH

7.3.8

QHCMGHTapHHC qaCTUILIbI. OTKpLITI/IC IMO3UTPOHA.

OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckue YCTpOﬁCTBaZ JA03UMCTpP, KaMeEpa

Bunscona, sinepHblil peakTop, aToMHas 6oM0a

7.3.10

[IpakTuueckue pabotsl. MccnenoBanue Tpekos

gacTull (1o TOTOBBIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gnoro neba. Cospe3aus, sspKue 3BE3JBI,

IIJIaHETBI, X BUANMOC IBUXKCHUC

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOH TpyIIIbI.
IImaneTeI-TMTaHTE U WX CIIYTHHKH, KapJIMKOBBIC

miaHeTsl. Mansle Tena CoJIHEYHOM CHCTEMBI

8.3

Connane, ¢orocdepa u atmochepa. ComHewHas

AKTHUBHOCTH

8.4

Wctouynuk sHeprun ConHua 1 3B€371

8.5

3BE3pI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTD, panuyc, TeMIeparypa, 1704
B3aUMOCBS3b. JlMarpamma «CIeKTpaIbHbIA KJIACC —
CBETHUMOCTDY. 3BE3 ORI TJIaBHOH
IOCICAOBATCIPHOCTH.  3aBUCUMOCTh  «Macca —
CBETHMOCTbY IS 3BE3] I'J1aBHOM

IOCJICA0BATCIIbHOCTH

8.6

H#H##Par###BuyTpennee CTpOCHUE 3BE3L.
CoBpeMeHHBIE MTPEICTABICHHS O IIPOUCXOKICHUH H

sBoJrror CoJTHITA U 3BE3/1. DTallbl )KU3HUA 3BE3]T

8.7

Mneunsii [Tyt — Hama [Manaktuka. CrniupanbHas
cTpykTypa l'ajakTuku, pacnpeneneHue 3BE3J,
ra3a u neuiu. [lonoxenue u npuxenue ConHua B

I'anaktuke. I1mockas u C(bepnqecxaﬂ IIOACHUCTCMbI




Kon Koanposepsiemoro
IIpoBepsiemMble 3JIeMEHTbI COIePsKAHUS
pasaena 3JIeMEeHTa

lanaxktuku

Tunbel ranakTuk. PaguoranakTkd W KBa3apsbl.
8.8 YeépHblie IBIPHI B SIpax ralakTUK

Bcenennas. Pacuupenne Bceenennoi. 3akoH

Xabb6mna. Paz6eranue ranaktuk. BospacT u paauyc
8.9 Bcenennoii, teopus bonbsmoro B3peiBa. Moaens

«ropsiuer Beenennon». PennkroBoe nsnyyenue

MacmrabHast CTPYKTypa Bcenennoii.
8.10 MeraranakTuka. Hepeménusie POOIIEMBI

ACTPpOHOMUH




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

o @usuka. 10 knacc. Msxues ['.4., byxosues b.b., Corckuit H.H.; nox
penaknueii [TapdhentoeBoit H.A. AknmonepHoe o61mecTBo «M3marenscTBo
«IIpocBemienue»

o @usuka. 11 knacc. Msxkumes I'.4., Byxosue b.b., Yapyrun B.M.; oz

penakiueii [TapdpentreBoit H.A. AximonepHoe o61ecTBo «M3marenbcTBo

«IIpoceemienue»

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET
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