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IMMOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 10 ¢Qu3uke Ha YpOBHE CpeaHEro oO0mero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOM o0Opa3zoBaTenbHOM mporpammbl, mpeactaBieHHbix B OI'OC COO, a
Takke ¢ yuéroMm denepaibHON pabodeil mporpaMMbl BocnuTaHus u Konmemun
npenoAaBanus yueoHoro npeamera «Ousuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit @eaepanuu, peanns3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

[Tporpamma 1o ¢u3uke onpeaenser 00s13aTeNIbHOE IPEIMETHOE COAepKaHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U PA3/EJIOB
y4eOHOro TpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroUIUXCA.
[Tporpamma 1o ¢u3uke Aa€T MPEACTAaBICHUE O LENAX, COACpXKaHUM, OOIIen
cTpaTteruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpEICTBAMU
yaebHoro npeaMera «Pusnka» Ha yriIyoIEHHOM YpOBHE.

N3yuyenue kypca (Gu3MKHA YriayOJIEHHOTO YPOBHS IO3BOJIIET pPEaM30BaTh
3aJ1a4 Npo¢eCcCUOHAIbHON OPUEHTALlMU, HANPaBJICHO HA CO3/laHUE YCJIOBUM AJis
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaxKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI I MTPOAODKEHHS 00pa3oBaHUs B
opranm3anusx MNpodecCHOHATBLHOTO OOpa3oBaHHsl MO PAa3IMYHBIM  (HU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSM.

B nporpamme mno ¢Qusuke omnpenensrorcs IUIAHUPYEMbIE PE3yJbTaThl
OCBOEGHUS Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIEeT0 00pa30BaHUs: TUIYHOCTHBIE,
MeTamnpeMEeTHbIe, TMpeaIMeTHble (Ha  yrnyOonéHHoMm  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOW I pa3paboTKu TpeOOBaHWMN K IJTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM oOOydYaroluXcsl, OCBOMBIIMX
nporpamMmy 1o (u3MKE Ha YpPOBHE CpelHero obmero oOpa3oBaHUs Ha
yIIyOIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/I.

[Tporpamma o (pu3MKe BKITIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha YTITyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIIbTATHI IO FOJaM 00yUYEHUS;

coJiepkaHue yuyeoHoro npeamera « @u3uka» mno rogam o0ydeHusl.

[Iporpamma 1o ¢u3HKe WMEET MPUMEPHBIM XapakTep M MOXET OBITh
UCTIOJb30BaHa YUYUTEIMHU (DPU3HUKH JIJIS1 COCTABJICHHS CBOMX PaO0YNX IPOrpPaMM.

[TporpamMma mo gu3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEJOCTaBIsAET BO3MOXKHOCTH JJIsi pealu3ald Pa3iNYHbIX METOJUYECKHX
NOJIXOJOB K NpenojaBaHUi0 (U3UKK Ha YIrIIyOJEHHOM YpOBHE MpH YCIOBUHU
COXpaHEHHUs 003aTeNFHOM YaCTH COACPKAHM Kypca.

duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOMABI, BBICTYyIAas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY



3HaHUU 00 okpy»karoueM Mupe. LIkonpHbIN Kype GU3NKH — ccTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SIBIICHWH, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UMW AKTUBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM ONpEeNenuio Xxapakrep M OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJIYYEHHUs] HOBBIX MATE€pUAJIOB C 3aJJaHHBIMU CBOWCTBaMH. M3ydenuwe (Puznku
BHOCHT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaromerocsi, B pOpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BBIIOJTHEHUH UMHU yU4E€OHBIX UCCIIEI0BAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpETHEr0 00IIero 00pa30BaHUs MOI0KEH
PAI UAEH, KOTOPbIE MOXKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3/ieioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKPYTr (u3nueckux Teopui. BemymuM B Kypce sABIseTcs
(opMupOBaHUE MPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEILECTBE U
ToJIE.

Hoea cymanumapusayuu. EE peanmusanys INpeanosiaracT HCIHOJIb30BAHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICIEHUE CBS3M Pa3BUTHUSA
¢u3nKM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢buszuku yriy0aéHHOTO ypOBHS
IPEANoIaraeT 3HakOMCTBO € IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEJICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMOCPEACTBOM BBEJEHUS DIIEMEHTOB
CONICp)KaHUs, TMOCBSIMIEHHBIX JKOJIOTHUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYKIeHUs
po6JieM pallMOHAIIBHOTO NPUPOJONOIb30BaHUS U SKOJIOIMUECKON 0€30M1aCHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl 1O (PU3UKE AOHKHO OBITh IOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENBbHOCTHOTO noaxona. s Gusuku peanuzanus 3TUX
IPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUH CAMOCTOATEBHOIO 3KCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYyMOIIEro Qakropa ydeOHoro mnpouecca. s yriayOiaéHHOro
YPOBHS — D3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHMYECKOrO0 3SKCIEPHMEHTA,
BKJIFOYAIOLIETO (PPOHTAJIbHBIE YYEHUYECKHE OIbITHl NP H3YYEHHH HOBOIO
MaTepuaa, 1abopaTopHbie pabOThl U pabOThI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI



IBa crocoba peanuzauuMyd (QU3MYECKOro TMpakTHKymMa. B mepBoMm ciydae
NPaKTHKyM TpoBoauTcs nubo B koHme 10 u 11 kimaccoB, mubo mocie mepBoro u
BTOPOTO TMOJNYTOAMM B KaXJIOM U3 O3THUX KIaccoB. BTopoil cmocod — 3To
UHTErpalus paboT MpakTUKymMa B CUCTEMY Ja0OpaTOpHbIX padoOT, KOTOphIE
IpOBOASTCS B Ipoliecce u3ydyeHus pasznena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE MCCIIeT0BAaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIAroBO HHCTPYKLIUH.

B nmporpamme 1o ¢usnke cHCTeMa YYCHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/CTaBiIeHa €IWHbIM NepeuyHeM. Bpidop
TEMATUKU JJI1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIISETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH TOYPOYHOTO
IUTAHUPOBAaHMSI M OCHamleHusi kabunera ¢usuku. [Ipum sToM oOecmeunBaercs
OBIIaJicHUEe OOYYaIOUIMMHCS YMEHUSMU TMPOBOJUTH TPSAMBIE M KOCBEHHBIC
U3MEPEHMS], MCCIIEIOBAaHUS 3aBUCUMOCTEN (DPM3MUECKUX BEJIMYUH U IMOCTAHOBKY
OIIBITOB [0 MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIENSIeTCs PEIICHUIO pAaCUETHBIX M KAYECTBEHHBIX 3aa4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 33/a49H C SIBHO 33JaHHOU
Y HESIBHO 33JJaHHOW (PM3NYECKOW MOJEINbIO, O3BOJISIOUE IPUMEHATh U3yUYEHHbBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaKk U HHTErpupys
OpUMEHEHHE 3HaHUM U3 pa3HbIX pasznenoB. Jlid KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBSACHEHHWE/Tpe/CcKa3aHhue MPOTEKaHUs
(u3HYECKUX SIBJCHUN U MPOLECCOB B OKpPYXKAIOLIEH KU3HU, TpeOyroume BbIOOpa
du3nyecKoil MoaeIu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO k MarepuanibHO-
TEXHUYECKOMY OOCCIEUYCHHIO y4eOHOTO Tpolecca Kypc (Du3uku yriryOJI€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIero 00pa30BaHUs TOJDKEH U3Y9aThCs B yCIOBHUIX
npeaMeTHoro kabunera. B kaOuHere GU3HKKA JODKHO OBITH HEOOXOAMMOE
n1abopaTtopHOe O0OpYIOBAaHUE JIsi BBINOJHEHMS YKa3aHHBIX B Iporpamme IO
¢u3rMKe yYEHHYECKHX OMBITOB, Ja0OpaTOPHBIX pabOT M paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyT0BaHHE.

JlemMoHCTpanimoHHOEe  000pyAoBaHHEe (OPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIKAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIIEHHbIX B HporpaMMe Mo (U3MKE KIIOUYEBbIX JEMOHCTpaluil aJis
UCCIICIOBAHMSI  M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHH.

JlaGoparopHoe o0OOpynOBaHME [UIsl YYEHUYECKHMX MPAKTUYECKUX padoT
(dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMILIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydarommxcs. TeMaTH4ecKHMe KOMILIEKThI
7a00paTOpHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHHBIX CHCTEM B BHJIC TU(PPOBBIX JabOpaTOpHid.

OCHOBHBIMM LIEJIIMHA U3y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUU SIBIIIOTCS:

dbopMHpoOBaHUE UWHTEpeca M CTpEeMJICHUS OOydYarolmxcsi K HaydHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE HUX HMHTEIUIEKTyalbHbIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOje MO3HaHUs U (popmupoBaHUE
MCCJIEI0BATENLCKOIO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJjbTaTa M3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre YMEHUI OOBICHATH SIBICHUS C UCIOIB30BaHNEM (PU3UUECKHIX
3HAHWM U HAYYHBIX JOKA3aTEIbCTB;

(bopMHpOBaHUE NPEACTABICHUM O poiv (PU3MKU [ Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUIA;

pa3BUTHE MPEACTABIICHUI 0 BO3MOYKHBIX cdepax Oyayuieit
po(pecCHOHANBLHON  ACATEIBPHOCTH, CBS3aHHBIX C (U3MKOW, IOArOTOBKA K
nanbHeneMy o0y4eHHI0 B 3TOM HaIlpaBJICHUN.

JlocTrkeHne 3TUX Lened 00ecreynBaeTCsl pelIeHHEeM CIEeIyIOMMUX 3a1ad B
npouecce U3y4eHus Kypca GU3NKU Ha YpPOBHE CPEIHETO 00I11ero 00pa3oBaHus:

npUOOpEeTEHNE CUCTEMBI 3HAHUM 00 00IKX (HU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHWSX,  BKIIOYas  MEXaHUKy,  MOJEKYIsIpHYI0  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHUE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUSA I OOBSICHEHUS
bu3nUecKux SIBICHUN B MPUPOJE U JUISI NPUHITHS MPAKTUYECKUX DPEIICHU B
MMOBCEIHEBHOM KM3HHU;

OCBOGHHE CIOCOOOB pEIICHHS PAa3IUYHBIX 3a7ad C SBHO 3aJlaHHOM
¢u3nyeckoil MoneNblo, 3a/1ad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/1aHue
dbu3nueckoil MOJeNH, aJeKBaTHOW YCJIOBUSIM 3ajladyd, B TOM YHCIE 3ajia4y
WMHKXEHEPHOIO XapaKTepa;

NOHUMAaHUE (UUYECKUX OCHOB M MPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIQZICHUE METOJAMHU CAMOCTOSTENBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
bu3MYecCKuX OKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuu UH(opMaiuu,
onpeereHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTata;

CO3JaHUE YCJOBUHU IJIsl pPa3BUTUS YMEHUN MNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIBbHOCTH;

pa3BUTHE HHTEpeca K cepaM npodeccCuOHANIBHON JeSTENIbHOCTH, CBSI3aHHOM
¢ Ghu3HKOIA.



B cootBerctBun ¢ tpedoBanusamu PI'OC COO yriayOnéHHBI YpOBEHb
u3ydeHus yuyeOHoro mpenmera «®Dduszmka» Ha YpPOBHE CpETHETO OOIIero
oOpa3oBaHusl BBIOMpAETCA OOYYAIOIIMMUCA, IUTAHUPYIOMIMMHU TPOJODKEHUE
00pa3oBaHuMsl 1O CHENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO PO,

Ha uzyuenue guzuku (yrayOn€HHBIN ypOBEHb) HA YPOBHE CPEIHEr0 0OIIero
obpazoBanms orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENEII0),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipenmaraemeiii B mporpamMme 10 (QU3MKE TepedeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JIaeT BBIOOD
MpOBECHUsT J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIMXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pasnen 1. HayuHnblii MeTOA NO3HAHUS NIPUPO/IBI.

®dusuka — pyHIaMeHTaIbHas HayKa 0 pupoje. HayuHslii MeTo/ MO3HaHUS U
METO/Ibl UCCIIEIOBAaHUS (PUBNYECKUX SBJICHUH.

DKCHEepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

Croco0b1 m3MepeHnss (U3NYECKUX BEIWYWH (AHAJOTOBBIE M ITU(POBBIC
U3MEPUTEIIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHU  (QU3MYECKUX  BeIMYMH  (a0OCONIOTHAs U
OTHOCHUTEIIbHASA).

MopnenupoBanue (pU3NUYECKUX SIBICHUA M MPOLIECCOB (MaTepuaabHas TOYKA,
aOCONIIOTHO TBEPAOE TENo, HAcaldbHasl >KUJIKOCTb, HACAJbHBIA ra3, TOUYCUYHBIN
3apsn). ['unoreza. dusnueckuil 3aK0H, TpaHUIIBI €ro0 IpUMEHUMOCTU. Pu3znueckas
TEOPHs.

Ponbs u Mecto Qu3uku B (GOPMUPOBAHWU COBPEMEHHON HAYyYHOW KapTHUHBI
MUpa, B MPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsol, nPAKMUKyM.

M3MmepeHne cWiIbl TOKa M HAIPSDKEHUS B LENHM I[OCTOSHHOTO TOKa IpU
MIOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoi maboparopueit mo ¢usuke. [Ipumeps n3mepenHus
(U3HYECKUX BEJIMYMH IIPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBHkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKHM, €r0 IPOEKIMH Ha OCH CHCTEMBI
KoopauHart. Tpaekropus.

[lepemeltienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMBbl KOOPIMHAT.
CnoxeHue nepeMeneHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE IBUKEHHUE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIILHOM TOYKHA OT BPEMEHHU U HX
rpauKH.

CBoOomHOEe mameHue. YckopeHue cBOOOAHOTO TajcHus. JIBMKeHue Tena,
OpOILLIEHHOr0 TOJ YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHU U UX TpaUKu.



KpuBonuneitnoe  aBuxkeHue. JIBWKeHHWE  MarepuaibHOM  TOYKH  TIO
OKPY)KHOCTH. YTJOBas W JMHEWHAas CKOpocTh. llepmoa m wacTtoTra oOpamieHus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HLUUAIBLHOE) U MOJHOE
YCKOpEHHE MaTepUaIbHON TOUKH.

TexHuueckue yCTPOWCTBA U TEXHOJIOTMYECKUE TMPOIECCHl: CIUIOMETP,
JMBIDKEHUWE CHApSAOB, IICTHBIE, IMecTepéHYaThle W pPEMEHHBIC IepeadH,
CKOPOCTHBIC JIU(PTHI.

Jemoncmpayuu.

Mopenb cucteMbl O0TCUETa, WITIOCTpAIUsl KUHEMAaTHUYEeCKUX XapaKTEPUCTHK
JIBYKEHUSL.

CrrocoObI UCCITeTOBAaHUS IBHKCHU.

Nnnroctpanus npeaebHOro Nepexo/ia U U3MEepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne TBMKEHUHN C UCIIOJIE30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGntonenue aBukeHus Ttena, OpOIIEHHOrO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

HampaBnenue cKkopoCcTH IpH IBYKCHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEU IBUKEHUS OJTHOTO M TOTO K
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

M3yueHne HEpaBHOMEPHOTO JBM)KCHHS C IIEIBIO0 OMPEISICHNS MTHOBEHHON
CKOpOCTH.

H3mepenne yckopeHus Mpu MPSIMOIUHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HaKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JIBUYKEHUH.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  TajeHUs  (PEKOMEHJIOBAaHO
WCIIOJIb30BaHUE ITUGPOBOMA TaOOpaTOpUN).

W3yyenne nABWKEHHS Tela, OpOIICHHOTO0 Topu3oHTaiabHO. IIpoBepka
THUTIOTE3BI O TIPAMOM TMPOMOPIIMOHAIBHONW 3aBUCHMOCTH MEXKAY MalbHOCTBIO
noJiéTa U Ha4aJIbHOW CKOPOCTHIO Tea.

W3yyeHue nBMKEHUS Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuojia oOpalieHusi KOHUYECKOro MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HproroHa. MuepumanbHble cuctemsl orcu€ra. [IpuHumn
oTHocutenbHOCTH ['anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeaeieHuE,
PUMEDBI).

Macca tena. Cwia. [IpuHIuUI Cyneprio3uiuy CUll.

Bropoii 3akoH HproToHa 1711 MarepuaibHOU TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUs. OKBHBAJECHTHOCTH TI'PABUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna tsxecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJIHOTO MaJ€HUS OT BBICOTHI
HaJ TIOBEPXHOCThIO IUIAHETBI W OT reorpaguueckod IMUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBMXKymerocs c
YCKOPEHHEM.

Cuna tpenms. Cyxoe Tpenue. Cuia TpEHUs CKOJBXEHUS W CUJa TPEHHS
nokos. Koap¢uuuent tpenus. Cuna CONpOTHBIECHHUS MpPU [BWKEHUU Tela B
KUAJKOCTH WJIN Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHUS.

Hasnenne. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: IOAIIMITHUKH,
JIBWKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBUKEHUS Tell B UHEPLUUAIbHBIX U HEMHEPIHUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne nByX LMIMHAPOB WM IIApPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHME  pPAaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TeIy CWI C
IIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOIECUCTBUSA TEIL.

N3Mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U TAICHUU.

LleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IIOKOS, KAYEHUSI U CKOJIBYKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaxmuKym.

W3mepeHne paBHOACUCTBYIONICH CHII MIPH JBIKEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHHM JBWKEHHS Opycka IO
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



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

N3yueHne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

H3mepenne kodduimenta TpeHHs MO BETUYUHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

HccnenoBanre NBIKEHHS OpycKa MO HAKIOHHOW IJIOCKOCTH C IEPEMEHHBIM
KO3 UITUEHTOM TPEHUSI.

N3yueHue NBUKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTymarenbHoe M BpallaTebHOE JBHKCHHUE
TBEpIOro Teina. MOMEHT CHJIbI OTHOCUTEIBRHO OCHU BpamieHus. [lnedo cuisbl.
CnoxeHue Cujl, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroiunBoe, HeyCTOHYNBOE, Oe3pa3TMIHOE PaBHOBECHE.

TexHu4yecknue yCTpOWCTBA M TEXHOJOTHUYECKHE IMPOLECCH: KPOHILUTENH,
CTPOUTENBHBIN KpaH, PelIETYaThie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buapbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJIa, HWMEIOLIETO OCh
BpalICHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PacUET CHII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOMIETO TUIOIIAb OMTOPBHI.

Tema 4. 3axonwvl coxpanenus 6 mexanuxe.

NMnynbc MaTepuanbHON TOUYKH, CUCTEMbI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHUCTEMbI MATEPHAIIBHBIX TOUEK. Teopema o IBUKEHUHU LIEHTPA Macc.

NMnynbe CUIbl M UBMEHEHUE UMITYJIbCca Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

MoMeHT uMIlyinbca MaTepHaibHOM TOouku. I[IpencraBieHne o COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MaJoM W HAa KOHEUYHOM TMepeMmemnieHuu. [ padudeckoe
npeCcTaBICHUE PAOOTHI CHIIBI.

MOIIHOCTD CHUJIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTrUU MAaTepUAIbHOU TOUYKH.



[loreHIMaIbHBIE W HENOTCHUMANbHbIE CHWIIBL. lloTeHUIManbHas JHEprus.
[ToTennmanbHas 3Heprus ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
DHEPIUs TeJla B OJHOPOJHOM TIpaBUTAlMOHHOM Tmone. [loreHnumanpHas sHeprus
TeJla B IPaBUTALlMOHHOM II0JI€ OJJHOPOJIHOTO IIapa (BHYTpU U BHE mmiapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThbst KOCMUUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUMU CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymmM i UACATbHON JKUAKOCTU KaK CIIEACTBUE 3aKOHA
COXPaHEHUSA MEXaHUYECKOU SHEPIUH.

TexHu4ecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYXKUHHBIA MHCTONET, THPOCKON, (QUIYypHOE KaTaHHE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE NBMXEHNE.

N3mepeHne MOIITHOCTY CHJIBI.

W3MeHeHne 3HepruM Tena Mpu COBEPIIEHNUU PadOTBHI.

B3avmHbIe IpeBpallleHUsI KUHETUYECKOM M IOTEHIMAJIbHOM DHEPrUd IIpU
JNEUCTBUY Ha TEJIO CUIIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHne YHEPTUuH MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomut, npaKmuKym.

M3mepenune nMmiyibca Teiia o TOpMO3HOMY Iy TH.

W3mepenune cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOUIS U MOIIHOCTU
CHJIBI TSTH.

CpaBHEHVE N3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

M3mepenre KUHETUYECKOW SJHEPTUHU Tejla 110 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUSI OTEHIMAIIBHON YHEPTUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue paOOTHl CHIIBI TPEHHUS TMPH JBIDKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJsiekyasipHas pu3uka 1 TepMOAUHAMMKA.

Tema 1. Ocnoébl MOIEKYAAPHO-KUHEMUUECKOU MEeOPUU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsIpHO-KuHeTndeckor Tteopun (MKT), ux
onbiITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBHKeHHE. XapakTep
JIBWKECHUSA M B3aMMOJEHCTBUS YacTUL BellecTBa. Monenu CTpoeHHs Tra3os,
KUAKOCTEH U TBEPIABIX TeN U OOBSICHEHHE CBOMICTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasmepsl Mojekyn (aromoB). KommuecTBo BelecTsa.
[TocrosinHast ABorajapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. Illkana
temneparyp Lenbcus.

Mogenps uaeanbHOroO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUILIBI
ra3a JBMKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBeie 3akoHBI. YpaBHeHHue MeHnneneeBa—Kmnaneiipona. AOcomoTHasS
temriepatypa (wkana temneparyp KenbBuna). 3akon JlanbroHa. M3ompouecchl B
UJcabHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM M  CPEAHEM  KUHETUYECKOW  DHEprueu
NOCTYNATEIbHOTO TEIUIOBOTO JIBU)KEHHUS MOJIEKYJ HIECATBbHOTIO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€aTIbHOTO T'a3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPrUuei MOCTyNnaTeIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHII.

TexHH4eCcKkre YCTPOMCTBA M TEXHOJIOTHUYECKHE TMPOILECChl: TEPMOMETD,
OapomeTp, MoIy4YeHuEe HAaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mogenu ABUKEHHS YaCTUI] BEILIECTBA.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Buaeoponuk ¢ 3amuceio peaibHOT0 OPOYHOBCKOTO JIBUKEHHUS.

Juddy3us :KUIKOCTEN.

Mogens onbita llTepHa.

[IpuTs>KEeHNE MOJIEKYI.

Monenu KpucTamiInyecKuX peiéeTox.

HabGnronenue u ucciiegoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomeol, nPAKMUKyM.

HccnenoBanre Tmpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUSl MPH
TEII000MEHE MEXKTy TOpsiUeH U XOJIOAHON BOOM.

W3yyeHue wH30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO MCIOJIb30BAaHUE
1 poBO TabopaTOpun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne n306apHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUU ISt
TEPMOJMHAMHYECKON CUCTEMbI. BHelIHNE 1 BHYTpeHHHE mapaMeTpbl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEIHHUE 3HAYCHUSI BEIWYWH, OMUCHIBAIOIINX
e€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Havanmo TtepMoauHamMukud. (CamMompou3BOJIbHAs — peakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mogenp uWIEAUIBHOTO Ta3a B TEPMOJAMHAMHUKE — CHUCTEMa YPaBHEHHI:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIpOKEHUE [JIi BHYTPEHHEW SHEPTUM.
YcnoBust TPUMEHUMOCTH 3TOM MOJICNIM: HU3Kasi KOHILICHTPAIMs YAaCTHUIL], BEICOKHE
TeMIeparypsl. BolpaxkeHue i BHYTPEHHEN SHEPrUUd OJTHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckue U HECTATHUYECKUE TTPOLECCHI.

DneMmeHTapHas pabora B TepMoauHaMUKe. Beraucienue padoTsl 1o rpaduxky
rporecca Ha pV-auarpaMmme.

Tennonepegaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYCCKOW  CcHUCTeMBl 0e3  coBepmieHus paboTel.  KoHBekmwus,
TEIUIONPOBOJHOCTD, U3TyUYCHUE.

KomnuectBo TtemnoThl. TemmoéMKocTh Tena. YAedbHas W MOJIsIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHME Maiiepa. YeinbHas TEIUIOTa CrOpaHusd
TorumBa. Pacu€r KommuecTBa TEIUIOTHI mpu Temionepenade. [lonarue 06
aanabaTHOM IpoIlecce.

IlepBbIii  3akOH TepMOAWHAMUKU. BHyTpeHHsaAss »dHeprus. KoauuecTBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MCHEHHUS  BHYTPEHHEH  DHEPIrUH
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMHKHM JUII PAaBHOBECHBIX IPOLIECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHME TEPMOAUHAMUYECKON CHCTEMBI IPOXOIUT
eAMHCTBEHHAs aguadara. AGCOMIOTHAS TeMIlepaTypa.

Bropoli 3akOH TEpMOAMHAMUKH JUII  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOYKHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIO0IHOTO Tea K 0ojiee HarpeToMy 0e3
komrteHcanmu (Kmaysuyc). HeoOpaTuMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHIMIIBI JEUCTBUS TEITOBBIX MaruH. KIT/I.

MaxkcumansHoe 3Hadenue KII/I. [Hukn Kapho.

DKOJIOTHYECKUE ACIEKThl MCIOJIB30BAHUS TEIUIOBBIX ABHUraTeiacil. TermmoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHn4ecKkne yCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: XOJIOJIUIbHUK,
KOHJIUIIMOHED, AW3CIbHBIM W KapOHOpaTOpHBIM JABUTATeIH, MapoBas TypOHWHA,
MOJYy4YCHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUI «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOTIIMBA JJIst
BBIPAOOTKHU «TEIMIOBOI» U DIIEKTPOIHEPTHUU.

Hemoncmpayuu.

W3meHeHne TemiiepaTypsl IpY a1uadaTHYeCKOM PaCIIUPEHUH.

BoznymHoe orauso.

CpaBHEHHE yAECTBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHUSI BHYTPEHHEHN SHEPTUU.

HccnenoBanre aqnadbaTHOro Npouecca.

KoMmbroTepHble MO/IENN TEMIOBBIX IBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

W3mepenne yaeIbHON TEIII0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanre aqnadaTHOro npouecca.

W3yyeHue B3aMMOCBSI3U DHEPIrUM MEXMOJIEKYJISPHOTO B3aMMOACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnbie cocmoanus eéewyecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHne W KWIeHHWE. Y aenbHAs
TEII0Ta MapooOpa30BaHUSI.

HacplieHHble W HEHachlllleHHble Mapbl. KauecTBeHHass 3aBUCUMOCTh
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILLIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT AaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
KpuctayyioB. [lnaBiieHHe W KpUCTAIM3alusA. YJEeJIbHas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaruu TBEpAOTrO Tena. Pactsxenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacuiupeHue XKUIKOCTENH U TBEPABIX TeN, 00bEMHOE U JIMHEWHOE
pacuimpenne. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUM YaCTHUI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[TpeobpazoBanue aHEprUn B (Pa3oBBIX MEPEXoaax.

VYpaBHeHME TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(p(UIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanwnspasie siBneHus. J(aBieHne moa MCKpUBIEHHON MOBEPXHOCTHIO YKHJIKOCTH.
®opmyna Jlannaca.

TexHUUecKHe YCTPOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI: KUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TemnnoBoe pacmnpeHue.

CBONCTBa HACBILICHHBIX NTAPOB.

Kunenwne. Kunenue npv noHM>KEHHOM J1aBJICHUU.

M3MepeHne criipl MOBEPXHOCTHOTIO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipasie sBieHUSI.

Monenu HEeHbIOTOHOBCKOM KUJKOCTH.

CrocoOb1 M3MEpPEHUS BIAYKHOCTH.

HccnenoBanve HarpeBaHus U IJIaBICHUS KPUCTAIUINYECKOTO BEIIECTBA.

Buasl nedopmariuii.

HaOmronenune mansix aedopmMaiuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

W3MmepeHne yaebHON TEIUIOTHI IUIABJICHUS JIbJA.

M3y4yeHue CBOMCTB HACBIILIEHHBIX ITAPOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MOMEIICHUH.

N3mepenne koddduimenTa moBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JAepopManMy pPE3UHOBOrOo oOpas3ma ot
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JinekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe none.

Onektpusanus Tel U €€ MpOosBICHUSA. ONEKTpUYecKud 3apsaa. /IBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, IUANEKTPUKA U  MOJYHPOBOIHUKH.
DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsAl. 3AaKOH COXPAHEHUS MIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onekrpuyeckoe nose. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hamnpsbxkéunocts  anextpuueckoro  mnons.  [IpoOuerit  3apsin.  Jlunuu
HaIpPsHKEHHOCTH DJIEKTPUIECKOTO MMOJsA. OTHOPOIHOE IIEKTPUIECKOE MOJIE.

[ToTeHIIMaNbHOCTh ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh NMOTEHIMAIOB U
HanpspkeHue. [loTeHuumanpHas SHEpPrus 3apsaa B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToTennman anexkTpocrarnyeckoro nosst. CesA3b HANPSYKEHHOCTH MOJSA U Pa3HOCTH
NOTEHIMAIIOB ISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOHOPOJIHOTO).

[TpuHIMI CyNepro3ULINU SJIEKTPUUECKUX MOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOM cdepnl. [lome
PaBHOMEpPHO 3apshKEHHOro Mo o0bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TIUIOCKOCTU. KapTuUHBI JMHUN HanpsHKEHHOCTHM JTHX TOJEH U
HKBUINOTEHIUAJIbHBIX IOBEPXHOCTEM.

ITpOBOTHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIMDIIEKTpUKM B JJIEKTPOCTATHYECKOM  IIOJIE. JusiiekTpryeckast
IIPOHUIIAEMOCTD BEILIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenpHoe coeqMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHACHCAaTopa.

JIBrmKeHMe 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4eckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE dSJIEKTPOIpPHOOpPOB,
KOHJIeHcaTophbl, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOMCTBO U AEUCTBUE KOHAEHCATOPA TOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U AUDJICKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO0 KOHIEHCATOpa.

3apsaKa U pa3psiKa KOHJICHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

OneHka cHJl B3aMMOJICHCTBHS 3apSHKEHHBIX TEIL.

Habumronenne npeBpalieHust 3HepTun 3apsKEHHOT0 KOHJEHCATOPa B SHEPTUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pPa3HOCTH IOTEHIMAJIOB (HampsHKEeHUs) npu
IIOCJIE0BATEIILHOM COCUHEHUH KOHICHCATOPOB.

HccenenoBanue paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuili mox.

Cwuuta Toka. [IocTOAHHBIN TOK.

VYcnoBus CyleCTBOBAaHUS IMOCTOSHHOIO 3JIEKTPUYECKOro Toka. McToyHukn
toka. Hanpsikenue U u 91C é.

3akoH OMa IJTd y4acTKa LEu.

DIIEKTPUYECKOE CONIPOTHBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO IPOBOJHMKA OT €ro JJIMHBI WU IUIOUIAJAM IONEPEYHOI0 CEUYCHUS.
VY 1enpHOE COPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX nekTpuueckux neneil. [Ipasuna Kupxroda.



Pabota snexrpuyeckoro Toka. 3akoH [[xoyns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOTO0 TOKa. TerioBass MOIIHOCTb, BbIIEIsieMas Ha
pesucrope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHWE HUCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ampikanue.

KonpencaTop B 11emu MOCTOSTHHOT'O TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTUU.

Hemoncmpayuu.

N3mepeHure CUiibl TOKa U HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSDKEHUS UL PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTb COINPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIPSHKEHUH.

[Tpsimoe uzmepenue I/]C. KopoTkoe 3amMbIkaHuE TAIbBAHUYECKOTO 2JIEMEHTA
Y OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coeuHeHUs UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIIOCAMHU MCTOYHHMKA TOKa
OT CWJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWIBl TOKA OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

YBenuueHue npeena n3MepeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd DJIC raabBaHMYECKOrO 3JIEMEHTA OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIKOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MUCTOYHHKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxku 6 pa3iuyHblX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PAa3IUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCHMOCTh COMNPOTUBIICHUS METAJJIOB OT
Temnepatypbl. CBEpXMPOBOJUMOCTb.



DNEeKTpUYECKUN TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[1omynpoBOIHUKMY. CobcTBeHHass ¥ TpPUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1oiynpoBoJHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALUS.
Onextponns. 3akoHbl Dapajes JUisl JIEeKTPOIIN3a.

OJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENBbHBIA M HECAMOCTOSITENbHBIN
pa3psia. PaznmuyHble THIIBI CaMOCTOSATENBHOTO pa3psaaa. MonHus. [ltasma.

TexHuyeckrue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opas3psiaHble
JamIbl, 3JIEKTPOHHO-JIy4yeBas TpyOKa, IOJYNPOBOJHUKOBBIE HPUOOPHL: JHO,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEMIH,
BBITIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBACUMOCTbH CONIPOTHUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTE IEKTPOIUTOB.

3akoHsl ekTposnsa dapazes.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

CpaBHEHME TPOBOAUMOCTH METAJJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI POBOJAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmMuKym.

Habmonenue snexrponusa.

N3mepenne 3apsina OJHOBAJICHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTM  CONPOTHBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Pu3n4ecKuil NPaKTUKYM.

Crioco6b1 n3MepeHus: GU3NYECKUX BETUYHH C UCIIOIB30BAaHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIE U OTHOCUTEIbHBIE MOIPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEITUUMH.
OueHka rpanull MOrpeurHOCTE.

[IpoBeneHHEe  KOCBEHHBIX HW3MEPEHUW, MCCIEAOBAaHUNA  3aBUCHMOCTEU
(U3MYECKUX BEIMYMH, NPOBEPKA MPEMIOKEHHBIX THUIOTE3 (BBIOOp M3 padorT,
ONIMCAaHHBIX B  TEMAaTUYECKUX  paszaeiax «YUYEHUYECKUH  OKCIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3M.

WN3yuenne kypca ¢usukum yrayOnéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCA C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnvle nonamusa, C6A3aAHHbIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SIBICHUE, HAYYHBIH (akT, TUMOTe3a, (PU3nMUecKas BEIUYMHA, 3aKOH,



Teopusi, HAONIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHHH, U3MEPUTENbHBIE MPUOOPHI, IUPPOBast Ta00paTOPHSI.

Mamemamuxka: pelieHHE CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runepOosa, ux rpaguku u cBoicTBa. TpuroHomerpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopbl 1 MX TPOEKIIUU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexannyeckoe NBUKEHUE B KUBOU npupone, nuddysus, ocMoc,
TEIJIO0OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKaroUIeH Cpenbl,
yTUIU3alus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIUIOBOM» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIYyYEHHUE HaHOMAaTepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPJBIX TEIN, KUIKOCTEH U T'a30B, )KUJIKUE KPUCTAILIBI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLMALMS, TalbBaHNKA, JIEKTPOHHAS
MUKPOCKOIHAL.

TI'eocpagpua: BnaxuHoCcTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMXKEHUN C HCIONb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUU
(KpOHIUTENH, peméryarble KOHCTPYKLKHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOAOMET U JPYTue), JBUraTelb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaJOoB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHUOOpOB,
ra3opaspsaHbIe JIAMITbI, TOJYIIPOBOHUKOBBIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. JinekTrpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUEe NOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHIMD cyneprno3unun
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcresa.

Cuiia AMmnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOJYJb. [[BUKEHNE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cwel Jlopenra.

MarnutHoe nosue B BemectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLOCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOH, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpayuu.

KaptuHa  nOuHWI  WMHAYKOMM ~ MarHATHOTO — TOJSL  [OJOCOBOTO M
MTOIKOBOOOPA3HOTO TIOCTOSSHHBIX MarHUTOB.

Kaptuna nuHUI MarHuTHOM MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

BzaumopeiictBre A1ByX IPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBuxkeHuUs myyka 3JICKTPOHOB B MAarHUTHOM IIOJI€.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBONUCTB (PeppOMarHeTUKOB.

HccnenoBanue AeUCTBYS IOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKyus.

SIBiieHMEe 2JIEKTPOMAarHUTHOW MHAYKUUHU. [lOTOK BEKTOpa MAarHUTHOU
uHaykuun. OJIC uHAyKuuu. 3aKOoH AIEKTPOMarHuTHOM uHAyKiuu Dapanes.
Buxpesoe anekrpuueckoe none. Toxku Pyxo.

OJIC MHAYKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NupykTtuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. 31C caMOMHAYKINH.

DHeprusi MArHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAA
[€4b, COJICHOM/I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABHKECHUHA B MATHUTHOM T10JIE
3emMin.

Hemoncmpayuu.

HaGnronenue siBneHus 2IeKTPOMArHUTHON UHIYKIIUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKIUH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOT'O MOTOKA.



[IpaBuno Jlenua.

[lamenrie MmarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKIIUU.

UccnenoBanne 3aBucumMocTd JJIC caMOMHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

HccnenoBanue siBIECHUS SJIEKTPOMArHUTHOW UHAYKIUU.

OmnpeneneHue HHIYKIUU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJIe 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust M BOJIHBI.

Tema 1. Mexanuueckue xonebdanus.

Komnebarensuas cucrema. CBoOOIHBIE KOIEOaHUS.

["apmonmnyeckue konebanusi. KuHnemarnueckoe U JTUHAMUYECKOE OIMUCAHUE.
DHEpPreTUYecKoe ONMHUCAHUE (3aKOH COXPAHEHUs MEXaHWYEeCKOW sHepruu). BeiBon
JMHAMUYECKOr0 ONMHUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUUYECKOIrO U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammiutyna u ¢asza konebanuil. CBA3b aMIUIMTYIbl KOJEOAHUN HMCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHHUS.

[lepwon u yacrora koneOanuil. [lepumon Manbix CBOOOJHBIX KoJieOaHUM
MaTEeMaTHYeCKOro MasTHHKA. llepuos CBOOOAHBIX KOJI€OAaHWN TPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarouux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3zonancnas kpuBas. BnusiHue 3aTyXxaHusi Ha BHUJ PE30OHAHCHOW KpPUBO.
ABTOKOJICOAHMSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kauesu, My3blKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck KoJ1Ie0aTeIbHOTO IBUKEHUSL.

HabGnronenue He3aBUCUMOCTH NEPUOJIa MalbIX KOJIEOaHUI Ipy3a HA HUTH OT
aMILTUTY B

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH MEpUojia CBOOOTHBIX
KOJI€OAHMI OT COMPOTUBIICHHUSI.

HccnenoBanne konebaHWid Tpy3a HA MACCUBHOM TMpYKHUHE C IIEIbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MPY>KUHHOTO MasiTHUKA.

3aK0H COXPAHEHUS PHEPTUU MPU KOJICOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHU.

Habmonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHMII HHUTSHOTO W MPYKUHHOIO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUYKEHHUS Teja B XOJI€ K0JeOaHUl Ha yIPyTroM MOABECE.

W3y4yeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpazoBanue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIONINX KOJIeOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUI.

Tema 2. dnekmpomazHummnsie Koniedanus.

Konebatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJIcOaHUS B
uaeanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsija KOHAEHcaTopa C aMIUIMTYA0M CHITIbI TOKA B KOJIEOATEIHbHOM KOHTYDE.

3aKOH COXpAHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaronme 3JIEKTPOMArHUTHBIE KoJIeOaHusl. BbIHyX1I€HHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHbIi TOK. MOIMHOCTH IEPEMEHHOIO TOKA. AMIUINTYAHOE U
JCHCTBYIONEE 3HAUYEHWE CHUJIBI TOKA W HANPSOKCHHS] TPH pa3iudHou (dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHMU.

CHHyCOMIANIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOUJAIBHOIO IIEPEMEHHOIO0 TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsixeHUi.

Wneanvupiii  Tpanchopmartop. IlpomsBoacTBo, mepegada u MOTpeOIeHHE
JJIEKTPUYECKON YJHEPTHH.

OKOJIOTMYECKUE PHUCKU IIpU MPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HMU.

TexHu4yeckrue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: JIIEKTPUUYECKHUU
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJI€OaHUSI.

3aBUCHMOCTh 9aCTOTHI CBOOOIHBIX KOJIEOAHHUH OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 3JIEKTPOMarHuTHOIO FeHepaTopa.

BriHyX/1I€HHbIE CUHYCOUIaJIbHBIE KOJICOaHUSI.

Pe3ncrop, kaTymka WHAYKTUBHOCTH M KOHIEHCATOP B LEMH IEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COCAUHEHHM PE3UCTOpa, KaTYILIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U IpUHLIUI IEUCTBUS TpaHchopmaTopa.



Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBaHnre NEPEMEHHOIO TOKAa 4Yepe3 IOCIENOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B LIEMH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUNIHbBIE 6OTIHDbI.

MexaHudeckrue BOJIHBI, YCIOBUS HX pacnpoctpaHeHus. Ilonepeunsle u
IIPOJOJIbBHBIE BOJIHBL. llepuon, CKOpOCTh pacnmpoCTpaHEHUs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephEepeHIHs U
T pakiys.

3Byk. CxopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymOBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

OJIEKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3JIyYEHHsI JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalMsi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJIsipu3anusl, UHTepPEepeHLus U Tudpakuus.

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

[IpyHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArOIIEH Cpeibl.

TexHu4ecKue yYCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeJIEBU30p, aHTeHHa, TeiedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U paCIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

HabGnronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdpepeHnny u nudpakinm MEXaHUYECKUX BOJH.

AKYCTUYECKUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHUE.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KojeOaHuH.

HccnenoBaHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAaKEHUE, TPEIIOMIICHUE,
noJsipu3anus, 1udpakuus, THTepEepeHLHsL.

OOHapy>keHue HHPPaKpacHOro U yJIbTPapuOIETOBOIO U3TyUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOJIMHEHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOM cpexe. Jlyu csera.
To4euyHbIl HICTOUYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
iockoM 3epkane. Cepuueckue 3epkana.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npesioMiieHHs. [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOUIEHHE JUIMH BOJH IPHU IEPEX0JI€ MOHOXPOMATHYECKOIO CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon myueit B mpusme. Jucnepcust cBeta. CrIOKHBIM cocTaB Oeloro cBeTa.
[{BeT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroi MoaHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOe
paccTOsIHUE W ONTHYECKash Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTb (POKYCHOTO
pPaccTOsiHUSL TOHKOM CQepuyecKoil JMH3bI OT €€ NeOMETPUU U OTHOCHUTEIBHOTO
MOKA3aTeNs MPETOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xox dyva, MpPOLIEAIIEro JIMH3Y IMOJ MPOU3BOJBHBIM YIJOM K €€ TJIABHOU
ontuueckoil ocu. IloctpoeHne wu300pakeHU TOYKM M OTpe3Ka MpsSMOM B
coOMparOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npudopsl. Pa3pemaromasi cnocoOHoCTh. [1a3 kak ontuueckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOMIOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Kiaccuyeckux
UHTEP()EPEHITMOHHBIX CXEM.

Hudpakuust cBera. [udpakumonHas pemeTka. YCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpU NAaJ€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPAKIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBINA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie NpeioMIICHUS CBETA.

HaOmnroienue nojiHoro BHyTPEHHETo oTpakeHus. MoJieib CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaUIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

Mopnenu MUKpOCKoOTa, TEJIECKONa.

Hab6mronenune naTepEepeHIINN CBETA.

HaOmronenne nNBeTOB TOHKUX IUIEHOK.

HabGntonenue nudpaxiuu ceera.

N3yyenue nudppakiinoOHHON PEIIETKY.

Hab6mronenune nudpakimmoHHOTO CIIEKTpaA.

HaOmronenue nucnepcuu cBera.

HabGnronenue noasipu3annu CBETA.

[IpuMeHeHue NOISIPOUJIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.

W3mepeHne rnokasaTess NpeaoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEUBAIOLIUX JIUH3.

[Tonyyenue n300pakeHus: B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3HI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGntonenue nudpaximu, tHTEpPEPEHIINH U MOISPU3ALUU CBETA.

N3yueHue nosipu3aluu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uHTEpHEPEHIINN JIA3EPHOTO U3TYUEHUS HA JIBYX IICISX.

HaGmronenue nucnepcuu.

HaGntonenue u uccnenoBanue AuGpakiiuOHHOTO CIEKTpa.

W3mepenne JMHbl CBETOBOW BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHHUS CBETOIMOAA TPH MOMOIIU TU(DpaKIIMOHHON
PELIETKH.

Pa3znesn 6. OcHOBBI ClIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTsel
CIIEIMAIBHON TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanusi  Jlopenia.
YcnoBue npuUUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOAI.



TexHu4yeckne yCTpOHMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIE
NPUEMHUKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

Y4eHU4YEeCKUH IKCIEPUMEHT, TaO0OpaTOpHbIE pabOThI, MPAKTUKYM.

OnpeneneHue HMIyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTtuil (10
dboTorpadgusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKynapno-601an060ii Oyaausm.

PaBHOBecHOE TerUIOBOE M3NTydeHHE (M3Iy4eHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['mnore3a [1nanka o KkBaHTax.

®DOTOHBI. DHEPrUsi U UMITYJIbC (POTOHA.

dotoaddext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodddekra. YpaBHCHHE
Oiiamreiina s pororddexra. «Kpacunas rparuma» Goroaddexra.

JlaBnenne cBeta (B 4YacTHOCTH, [IaBlieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BonHoBble cBoMicTBa yactull. Bonuel ne bpoia. liimHa BosHbL 1e bpoins u
pasMepsl 00JacTH JIOKaNM3alMM JBUXKYyIIeics dactuipl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAILIAX.

Crneunduka usmepeHuit B Mukpomupe. COOTHOIIECHUS HEONPEAeIEHHOCTEH
['eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHL: CIIEKTPOMETD,
dorosnemenT, GOTOAATUYMK, TYHHEIBHBIM MHKPOCKOI, COJHEYHas OaTapes,
CBETOAMOL.

Hemoncmpayuu.

®oT0o3p(HEeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETo (hoTodddekxra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBIIEHUS  MOJYIPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeTonuo.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nocrostHHoi [Inanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOJIMO OT HAIIPSKEHMUSL.

Tema 2. @u3zuka amoma.

OnpITEl O KCCIENOBAHUIO CTpOEHUs aTtoMa. [lnmaHerapHas Monenb aroMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomieHrue GOTOHOB MpU NEPEXoe aToMa
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOU.



Bunsl cnextpoB. CrieKTp ypOBHEN SHEPTUH aToOMa BOAOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4eHHE cBeTa. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPAIBHBIN
aHasu3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopaa.

HabGnronenue TMHeHyaThIX CIIEKTPOB.

Y CTpOMCTBO U AEUCTBUE CUETUNKA NOHU3UPYIOIINX YACTHLI.

OmnpeneneHne JJIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsol, nPAKMUKyMm.

HaGmroienue TMHe4aToro cnekTpa.

HccenenoBanne CIeKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U M3MEPEHHE
OCTOSTHHON PrmOepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnas monens sigpa [eiizen6epra—Banenko. 3apsa sigpa. MaccoBoe
yucio sapa. M3o0Tonsl.

PagmoaktuBHOCTh. Anbda-pacnaa. OJEKTPOHHBIA W TO3UTPOHHBINA OeTa-
pacnan. I'amMa-u3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IMPUPOJE.
CBolicTBa MOHU3UPYIOLIErO H3JIy4eHUs. BiusHuEe pagvoOaKTUBHOCTH HA KUBBIE
opranusmbl. EcrecTBeHHbIN QOH n3nydeHus. Jlozumerpus.

DHeprus CBsA3HM HYKJIOHOB B sifipe. SnepHbie cumbl. JleexT maccl siapa.

SAnepusble peakuuu. JleneHue u cunres saep. Aaepusie peaktopsl. [IpodiemMsl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKHE ACHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonap! perucTpanyy U UCCIETOBAHUS DIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaabHble B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI U  JICNTOHBI.
IIpencraBnenne o CranpapTHOM Moaenu. KBapK-TiIFOOHHAst MOJENb aIPOHOB.

O®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMmHas martepuss U TEMHa
DHEPIHUS.

EnuncTBO u3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIl peakTop, TEPMOSACPHBIM peakTop, aTroMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomut, npaKmuKym.

HccnenoBanre TpeKOB 4acTHIL (110 TOTOBBIM oTorpadusim).

HccnenoBanue painoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETDA.

N3ydeHnue nornouieHus 0eTa-4yacTHl] aTFOMUHUEM.

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.



DTarnbl pa3BUTHS aCTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHMMOCTHh 3aKOHOB (HM3WUKH JUIsI OOBSICHCHHUS TMPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

MeToabpl acTpOHOMHUYECKHX HccienoBaHuil. COBpPEMEHHBIE ONTHUYECKHUE
TEJIECKOTIIBI, PAAUOTEIIECKOIbI, BHEaTMOC(EpHas aCTPOHOMHUS.

Bupn 3Bé3gnoro neda. Co3Be3ausi, SpKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKECHUE.

CoJiHEeYHas cucTema.

Connue. ConHeunasi akTUBHOCTb. MIcTounuk 3Heprun CoJtHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CreKTpaJbHbIM KJ1acc —
CBETHUMOCTBY». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIA B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJlaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa006ma. Pazberanve rajgakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0i1eMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenust 3B€3mHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HMCIOJb30BAaHHEM
KOMITBIOTEPHBIX MPUJIOKEHUHN IS ONPEICIICHUS TT0JI0KEHUS HEOSCHBIX 0OBEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO3Be37us (CEBEpPHOTO MONyIIapus U SPKUE
3BE3BI.

Habmonenuss B Teneckon JIyHBI, IIIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUU.

Pu3nyecKuil IPaKTUKYM.

Crioco0b1 m3MepeHns (PU3NYECKUX BETUYNH C MCIIOJIh30BAHHEM aHAIOTOBBIX
1 U(PPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUNKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIC MOTPEITHOCTH U3MEPEHUN (DU3NYECKUX BEIIMYMH.
OrneHka rpaHull MOrpeluIHOCTEM.

[IpoBeneHHEe KOCBEHHBIX HM3MEPEHUM, HCCIECAOBAHUN  3aBUCHUMOCTEU
(U3NYECKUX BEIUMYMH, NPOBEPKA MPEMIOKEHHBIX THUIOTe3 (BBIOOp M3 padorT,
ONKMCAaHHBIX B  TEMATUYECKUX  pa3feiiax «YUYECHUYECKHM  IKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM ).

Oo6o0marmee NOBTOPEHHUE.



O0o01eHne u cucreMaTu3alus CoAepKaHus pas3ienoB Kypca «MexaHukay,
«MonekynspHas ¢u3uka U TEPMOAMHAMUKAY, «INEKTpoAuHaAMUKay, «KonebaHus
U BOJHBD», «OCHOBBI CIIEHMAIBHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
¢uznka», «IIEeMEHThl aCTPOHOMUHU U aCTPOPUIUKID.

Ponp ¢u3ukm u acTpoHOMHMM B HKOHOMUYECKOHM, TEXHOJIOIMUECKOMH,
COLIMATIbHON M ATHYECKOH cepax AesTETbHOCTH YETIOBEKa, POJb U MECTO (PU3UKU
M aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEeMATH3UPYIOMICH, OOBSICHUTENPHOM W  MPOTHOCTHYECKOW  (pyHKuMiA
duznyeckoil Teopum, posb GU3NUECKON Teopuu B GOPMUPOBAHUN MPEACTABICHUIN
0 (u3MYecKOl KapTUHE MUPA, MECTO (PU3NYECKON KAapTHHBI MHUpa B 00ILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHAN O IPUPOIE.

Me:xnpeameTHble CBSI3H.

WN3yuenne kypca ¢usukum yraoyOnéHHoro ypoBHs B 11 kjacce
OCYLIECTBIISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTUH.

Mesicnpeomemmunvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYUHOZ20
nO3HAHUA: SIBICHUE, HAYYHBIH (hakT, TUMOTe3a, (PU3MYecKas BEIUYUHA, 3aKOH,
Teopusi, HAONIOJACHHUE, DSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHL, LIUPpPOBas 1adopaTopusl.

Mamemamuka: pelieHUWE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(YyHKUHMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMU HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 31eMeHTapHBIX (yHkuui. [Ipu3Haku mnoaO0Ms TPEYroJbHUKOB,
ornpezeNeHue IIOMAAN MIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nexrpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelIbHbIE
JIBIWKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKUE PHUCKU TMpPH IPOU3BOJICTBE
IIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYKOBasl JIMAarHOCTMKAa B MEIWLMHE, OINTHYECKHE SBICHUS B JKUBOU
IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsl CTPYKTYypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

I'eocpagpua: ™MarHuTHBIE TIONOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYa,
(doTochEMKa 3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENh SIKOOM, TeHepaTop MEepEeMEHHOTO TOKA, MHIYKIMOHHAS TIEUb,
JIMHUM 3JIEKTPONEpeay, 3IEKTPOABUIaTelb, pajap, paIuoONpUEMHUK, TEIEBU30D,
anteHHa, TteiepoH, CBY-meub, yabTpa3ByKoBas JIUarHOCTHKa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
NPUEMHUKH, S/IEpHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHUA.



IVDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHoro mnpeamera «Dusukan
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIUXCsl PYKOBOACTBOBATHCS
copMUpPOBaHHOW BHYTPEHHEH TNO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAINH, TO3UTUBHBIX BHYTPEHHHX  yOEXJCHMI, COOTBETCTBYIOIIMX
TPaJIULMOHHBIM IIEHHOCTSAM POCCHUHCKOIrO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOIO
OIIBITA U OIBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALUA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIIBHON IESITENBHOCTH, B TOM YHUCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e Cc(pOPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3ULMK  OOyyarolerocs  Kak
aAKTUBHOT'O U OTBETCTBEHHOI'O WJIEHA POCCUIICKOr0 OOIECTBA;

e IMPUHATHE TPAJAULHUOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPATUYECKUX EHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JAECATEIBHOCTh B MHTEPECAX IPAXKIAAHCKOTO
oOuiecTBa, y4yacTBOBaTb B CAMOYNpaBICHUM B  00pa30BaTEIbHOU
OpraHu3alvy;

e YMEHHME B3aMMOJEUCTBOBATb C  COLMAIBHBIMU  HMHCTUTYTAMU B
COOTBETCTBUU C UX (DYHKIHUSIMU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NESTEIBHOCTH.

NAaTPHOTHYECKOI0 BOCIIMTAHUA:

e Cc(hOPMUPOBAHHOCTb  POCCHICKON IPAXKIAHCKON UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHMKEHHIM
POCCHUICKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

e CHOCOOHOCTH OIICHWBATh CUTYAIMIO M MPUHAMATH OCO3HAHHBIC PEIICHHUS,
OPHEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHUE JIMYHOTO BKJaJla B IOCTPOEHUE YCTOMUMUBOIO OYIYyIIETO.

3CTETHYECKOr0 BOCIIMTAHUA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PUZNUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pasIuyHbIM chepam npoPecCHOHANbHON AESITEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (QU3MKOW ¥ TEXHUKOW, YMEHHE COBepIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHbl;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOpPa30BaHUIO B
obnactu (HU3MKHU Ha IPOTSHKEHUH BCEH JKU3HH.

IKOJIOI'HYECKOI0 BOCIIMTAHUSA

c(OPMHUPOBAHHOCTb 3KOJIOTMYECKON KYJIBbTYphl, OCO3HAHUE TI00aTIBbHOTO
Xapakrepa dKOJIOTMYECKUX IpooiieM;

IUIAHUPOBAHWE M OCYLIECTBICHHUE JACHCTBUH B OKpYXaroLlEd cpene Ha
OCHOBE 3HaHUS LE€l yCTOMYMBOrO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUH 1O (PU3HUKE.

HECHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3NICCKON HAYKH;

OCO3HAaHME IEHHOCTH HAy4YHOW JAEATEIBbHOCTH, F'OTOBHOCTH B IPOLECCE
U3ydeHUs: (PU3MKM OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble JelcTBUA
ba3oBble JJoruueckue aAeMcTBUs:

CaMOCTOATENIbHO  (OpMYyJIUpOBaTH M aKTyalIM3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACISITh 1EIU ACATEILHOCTH, 3a/1aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TPOTHUBOPEYUST B paccMaTpUBAEMBIX
bu3HYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTepUaNIbHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pEe3ynbTaTOB LIEJIAM, OLIEHUBATh PUCKH MTOCIEACTBUI 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATHE pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:

BJIQJICTh HAyYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH TOHATHUSMU U METOJaMU
bu3nUecKoil HayKu;



BJa/J€Th  HaBbIKAMU  Y4€OHO-HCCJIENOBATEIbCKOW M MPOEKTHOU
NEATETPHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelIeHHusT 3aaad  (PU3NIecKoro
COJIEpKaHusl, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUS;

BJaJ€Th BUAAMM JAESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO M TIPUMEHEHUIO B PA3INYHBIX YUEOHBIX
CUTyallUsX, B TOM YHWCJE MPU CO3JaHUH YYEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTyaJIM3UpOBATH 3a/auy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOJuTb AapryMEHThl MJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/7aBaTh MapaMeTpbl U KPUTECPHUH
pEIICHNUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJA€ PEIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATEIHHOU
JeSITEIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETb MNEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUYECKYIO 00JIacTb
KU3HEIESITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;
CTaBUTh MPOOJIEMBI U 33]a4H, JTOINYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

Pabora c undgopmanmueii:

BJIa/IETh HABBIKAMHU TONydeHUs WH(pOpManuu (HU3HUECKOTO COJEpKaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISTh MOHUCK,
aHaJlu3, CHCTEMATU3alMI0 M UHTEPIPETALNI0O MHPOPMAIUU pa3IMYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3allMOHHBIX 3a/Jad C COONIIO/IEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECcypcocOepeKeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COACPNKAHMS B Pa3IUYHBIX (hopmarax c
y4€TOM Ha3HayeHUs WHGOpPMalUKW M LEJNEeBONM ayAUTOPHUM, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPENCTABICHUS U BU3YyaIU3al1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe NeiCTBUS:



OCYLIECTBIISATh OOLIEHHME Ha ypokKax (U3UKK UM BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MNPEANOCHUIKA KOH(MJIMKTHBIX CHTyalUd M CMST4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUs C UCIIOIb30BaHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMATh W WUCHOJIB30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUYAIbHON paOOTHI;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX AECHCTBHUI C yu€TOM OOLIMX
WHTEPECOB U BO3MOXKHOCTEHN KaXKJI0I'0 YJI€HA KOJIJIEKTUBA,

IIPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBHM, pacpeeNsiTh POJIA ¢ YIETOM MHEHUI yYaCTHHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOTO Y4aCTHHUKAa KOMaHIbI B
oOmIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IIpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYeCKOe IIOBEICHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEJIBHO ~ OCYIIECTBJIATh  ITO3HABATENBHYIO  JIE€ATEIBHOCTh B
oOnactT (U3MKKM UM AaCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTEJIbHO COCTABJIAThH IUIaH PELIECHUsT PACUETHBIX U KaUYE€CTBEHHBIX
3a/1a4, IUIaH BBIIOJHEHUS MPAKTUYECKOW padOThl C y4ETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsITh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;
JienaTth OCO3HAaHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTtb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 00IacTU
(U3HUKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTHb KOPPCKTHUBEI B ACATCIbHOCTD,
OOCHUBATDb COOTBCTCTBHUC PC3YJIbTATOB LICIISIM,



BJIaJIeTh HABBIKAMHM II03HABATEJIbHOM peduieKcuM KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN YU MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;

UCIIOb30BaTh MPUEMBI pediIeKCHHU JJI1 OLIGHKHW CHUTYalluu, BbIOOpa
BEPHOI'O PEIICHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHMIO;

MIPUHUMATh MOTHUBBI M APryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESITCIbHOCTH;

IPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpornecce HOCTHMKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMBI IO
bu3uke U1 ypOBHS CpPEIHEro oOmero ooOpa3oBaHUs Yy OOy4YaroNIUXCs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOJIar afO A
c(hopMUPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKJIIOYAIONIErO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOU
HIMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

caMOpEryJIMpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHME, CIIOCOOHOCTH aTanTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LN
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEUCTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIHOCOOHOCTh IMOHMMAaTh 3MOLUOHAJIBHOE
COCTOSTHME JPYTHX, YYHTBIBaTh €r0 MPH OCYIIECTBICHUUA OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COMIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIJIIOYAIONIUX CIOCOOHOCTh  BBICTPaWBATH
OTHOLICHUS C JAPYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspemarb KOHQIUKTHL.

[NPEAMETHBIE PE3VYJIbTATDI

K xonmy oOydenust B 10 knacce mnpenMeTHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJIAIONITUXCS YMCHHIA:



NOHUMATh pOib (PU3MKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M OSTUYECKOM cdepax [edaTebHOCTH
YeJI0BeKa, poJib U MECTO (DM3MKK B COBPEMEHHOW HayYHOU KapTUHE MHPA,
3HAYEHUE OINMCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBHOU WU
OPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHUKH,
MOJICKYJISIPHON (PU3UKM M TEPMOJIMHAMUKHU, POJIb (PU3MUECKON TEOPHH B
(opMHpPOBaHNY MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNel (QU3nYeckux Ten u
IPOLECCOB (SIBJICHUI): HHEpLMaNbHAs CHCTeMa OTcuYéTa, aOCOJIOTHO
TBEPAOE TEJO, MaTepHallbHAas TOYKA, PAaBHOYCKOPEHHOE JBHKCHUE,
CBOOOIHOE TajacHHWe, a0COMIOTHO yrpyras aedopmarus, abCOTIOTHO
yOpyroe 1 abCONIOTHO HEYNPYToe CTOIKHOBEHHSI, MOJEIHU Ta3a, >KUIKOCTH
U TBEPAOrO (KPUCTALIMYECKOTO) TeNa, UICATbHBII ra3, TOUEUHBIN 3apsj,
OZIHOPOJHOE JIEKTPUYECKOE I10JIE;

pasnuyuath ycioBUs (IpaHULBbl, 00JacTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaThb M OOBSICHATh MEXAHUYECKHE IPOLECCHl M  SIBJICHMS,
UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJibl KMHEMAaTUKH PaBHOYCKOPEHHOIO
NBIKEHUA, TpeoOpa3zoBanusa [anunes st CKOPOCTHM M INEepeMelIeHus,
3akoHbl HploTOHA, mpuHOHMN  OTHOCUTENbHOCTH [ammiies, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEPrUM, CBSI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpIuH,
YCIOBHSI paBHOBECUS TBEPAOrO Teia), MPU HATOM  HUCIHOJIb30BATh
MaTEeMaTUYeCcKoe BBIpa)KECHHE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsSI HUMIIyJIbCca U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MONEKyIsipHOW (UMK U
TEPMOAUHAMHUKHM (CBSI3b JIaBJIEHUS HUJCAIBHOTO Ta3a CO CpeaHei
KMHETHYECKOW HDHEPruel TEIUIOBOrO JBHKEHHS W KOHLEHTpalUEed ero
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPruer TEmIOBOro JBUKEHHUS €ro YacTHUll, CBSA3b JIaBJICHUS WEaTbHOIO
razda ¢ KOHLEHTpalued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHUE
MenpneneeBa—KnaneiipoHa, IE€pBbIi 3aKOH TEPMOAVHAMUKH, 3aKOH
COXPAHEHHUs SHEPruu B TEIUIOBBIX IpolEeccax), MpU 3TOM HCIOJIb30BATh



MaTeMaTHUUECKOe BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUA MennaeneeBa—Kianeipona;

aHAJTU3UPOBATh W OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKCHHS W 3aKOHBI AJICKTPOAMHAMUKHN (3aKOH COXpaHCHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTEHIIMAJIbHOCTD
AIEKTPOCTATUYECKOIO TOJIA, MPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, TPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TAK)K€ MPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa IJid y4yacTka
HenyM W JUId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHia,
npaBuwia Kupxroda, 3akonsr Dapazes 11s1 JIEKTPOIIN3a);

ONUCHIBATh (PUBMYECKUE MPOIECCHl U SIBICHHS, HUCIOJIb3YSl BEJIIMYUHBL:
MEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHWE, TOTCHUHUAIbHAS DSHEPIrUsl, KUHETUYECKas
DHEPrus, MeXaHW4yecKas JHeprusi, padoTa CHIIbI, IEHTPOCTPEMUTEIBLHOE
YCKOpEHHUE, Cuja TSKECTH, CWila YOPYrocTH, CUjla TPEHHUS, MOIIHOCTb,
SHEprusi B3aUMOJACHCTBUS Tena C 3eMiéid BOIU3M €€ MOBEPXHOCTH,
SHEpPTHUs yupyro nedopmaruu  TPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAsI TeMmIepaTypa Tejla, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
DHEPIrus HJCAIBHOIO OJHOATOMHOTO rasza, paboTa HJealbHOIO0 Ta3a,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOrO TEMJIOBOTO
JIBUTATENS; NEKTPUUYECKOE TOJIE, HAPSKEHHOCTh JIEKTPUUECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsHKCHHOrOo Iapa B
BAKyyM€ M B JMDJICKTPUKE, IOTEHIIMAT DJICKTPOCTATUYECKOrO IO,
Pa3HOCTh MTOTEHIIMAJIOB, YJIEKTPOJIBUXKYIIIAs CUJIa, CHJIa TOKA, HANIPSKEHUE,
MOIIHOCTh TOKA, DJICKTPUYECKAasT EMKOCTh IUIOCKOIO KOHJIEHCATOPa,
COIPOTHBJICHUE YYaCTKa LENU C MOCIEAOBATEIBHBIM W IMapalieIbHbIM
COCIMHEHUEM PE3UCTOPOB, SHEPTUS AIICKTPUUYECKOTO MOJISI KOHJIEHCATOPA;
00BACHATH 0COOCHHOCTH NPOTEKAHUS (bU3nIECKUX SIBIICHUIA:
MEXaHMYECKOE JBIKCHHME, TEIJIOBOC [BWI)KCHHE 4YAaCTHI[ BEICCTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, mU(dy3us, ucmapeHue,
KUIICHUE U KOHJICHCALMS, TIABJICHUE U KPUCTAIUIM3ALINS, HAPABICHHOCTh
TeIUIoNepeaayu, JICKTPU3aLU TEJ, SKBUMOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEITMYUHBI OT
OPYrOM C  HCIOJB30BAaHWEM  IMPSAMBIX HU3MEPEHUM, IIPU  ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThl IOJTYyYEHHOU
3aBUCHUMOCTH (PU3MUYECKHUX BEIUYUH B BHJE TpadUKOB C Yy4ETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUM, IeJIaTh BBIBOBI IO pe3yJibTaTaM
HCCJICIOBAHMS,



IPOBOJNUTh KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NIPU HTOM
BBIOMPATh ONTHUMAJIBHBIA METOJ U3MEPEHUs, OLICHUBATh aOCOJIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, AaHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U J€JaThb BBIBOJ O CTaTyce MPEIOKEHHON
TUIIOTE3HI;

coOrofaTh mpaBmiIa O€30MacHOTO TPyAa MPH MPOBEACHUN UCCIICTOBAHHIA
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKyma U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JIEATEIIBHOCTH C MCIHOJb30BAHUEM
U3MEPUTEILHBIX YCTPONCTB U 1a0OPaTOPHOro 000pYAOBAHMS;

pelaTh pacy€THbIC 3aJa4yd C SBHO 33JaHHOM W HESIBHO 3aJaHHOU
¢u3nyecKol MONENbI0: Ha OCHOBAaHWH aHAJIM3a YCIOBHUS O0OOCHOBBIBATH
BbIOOp (u3MUECKON MOJENu, OTBEYalolled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMyJbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IMOCTYJaThl
(U3MYECKUX TEOpUld MpPHU UCIOJIB30BAHUM MaTEMaTHYECKUX METO0B
peuieHus 3a1ad, MIpoBOJIUTh PacyEThl HA OCHOBAHUHM UMEIOIINUXCS TAaHHBIX,
aHAJIU3UPOBATH PE3YJIbTAThl W KOPPEKTHUPOBATH METOABI PEMICHUS C
Y4ETOM ITOJIyYEHHBIX PE3YJIBTATOB;

pelath KayeCTBEHHbIE 3aJaud, TpPeOyIoLIMe NPUMEHEHHUs 3HaHWM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TaKKE UHTErpaluy 3HAHUW U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEIIOYKY PaCCyKJICHUI C ONIOPOM Ha U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SIBICHMUS,

UCIIONB30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJAa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M IPOU3BOJACTBEHHON
JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONM C (PU3MYECKHMMM IpOLIEcCaMu, C
HO3UIMI 3KOJOrH4YEeCKON O€30MacHOCTH, MPEACTABIECHUIN O pallMOHAILHOM
IPUPOAOINOIb30BAHUH, @ TAKKE€ Pa3yMHOM HCHOJIb30BAHUM JTOCTUKEHUN
HAYKH W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00111eCTBA;

NPUMEHSTh pa3InyHbIe CIOcOObl paboThl ¢ MHpoOpMaIuel (HU3NIECKOTro
COJIEpP)KaHUSI C MHCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, IPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE



TEXHOJIOTMM JJI1 TIOHUCKA, NepepabOTKH U NPEabsIBICHHUS YyuyeOHOW WU
HAYYHO-MIOMYJISIPHON MH(OPMALMU, CTPYKTYPUPOBAHUS M UHTEPIIPETAILINH
uHGOpMaIlMK, TOMYYEHHOW M3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyr0  HMHQOpMAIM0O U  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUW, TaK U Ha OCHOBE
aHalM3a UCTOYHUKA WH(POpPMAIIUH;

MIPOSIBIISITH OpraHHU3aIOHHBIC U MO3HAaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B  TpoIlecce
BBITIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3IUYHbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEAesATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, aJICKBaTHO OIICHWBATH BKJIAJ KaXJOTrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCCMaTPUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie npodeccnoHanibHOM AesTENbHOCTH 1O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPO(UIIs.

K xoniy oOyuenust B 11 knacce mpenMeTHblEe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIA:

NOHMMATh pPOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M 3THYECKOU cepax AeATeIbHOCTH YEIOBEKa, pOJib U MECTO
($U3MKN B COBPEMEHHOM HAy4yHOW KAapTUHE MHpa, pOJib aCTPOHOMUU B
IIPAKTUYECKOM  JEATEIBHOCTH 4YEJIOBE€Ka M JAJIBHEHIIEM  HAay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OIHCATEIIBHOM, CHUCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHON W TPOTHOCTUYECKOW (YHKIUN (PU3NIECKOM TEOpUU —
ANEKTPOANHAMHUKY, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
¢uzuky, ponp (u3MUecKoll Teopuu B (GOPMUPOBAHUU IPEACTABICHUI O
¢uznyecKoil kKapTuHe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHAN O IPUPOJIE;
paziuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNel (QU3nYeckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJIsl, TAPMOHUYECKUE KOJeOaHUsl, MAaTeMaTUYECKUI MasATHUK,
UJICAJbHBIN TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, HJCAJIbHBIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IH CBETA;

pasznuyuath ycioBUs (TPaHHUIBI, O0JACTH) MPUMEHMMOCTH (U3MUECKUX
3aKOHOB, MOHMMATh BCEOOHIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSACHATH SJICKTPOMATHUTHBIC MPOIECCHl U SIBICHMUS,
WCIIONBb3Yysd OCHOBHBIE IIOJOKEHUS W 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIMAIbHOM ~ TEOpUM  OTHOCUTENBHOCTHM  (3aKOH  COXpPaHEHUs



IEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwia JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  WHAYKOWWM, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOW LEMH CO CKOPOCThIO
U3MEHEHUS  CWIbl  TOKa,  IIOCTYJATbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEITLHOCTH DUHIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U ABJICHMSI, UCIIOJIb3YS
MOJIO)KEHUSI  KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA  AJIA
dororddekra, mepBed U BTOpoM mocTynaTel bopa, mpuHIUI
COOTHOIIICHUS] HeomnpeaenéHHocTel ['eisenOepra, 3aKOHBI COXPAaHEHUS
3apsI0BOTO M MacCOBOT'O YHCEN M DHEPIUU B SIACPHBIX PEAKLUAX, 3aKOH
PaaOaKTUBHOIO pacraja);

ONUCHIBaTh (PU3NYECKHE MPOLECChl U SBJIEHUS, HCIOJb3YysS BEJINYUHBI:
HaIPsHKEHHOCTD AJIEKTPUYECKOTO MOJISA, MOTEHIUAT 3JIEKTPOCTAaTHUYECKOTO
IOJIA, PAa3HOCTh IOTEHUHAJIOB, HJIEKTPOJABIKYINAS CUIA, WHIYKIUSA
MarHuTHOTO IIOJII, MarHUTHBIA TMOTOK, cwia Amnepa, UHAYKTUBHOCTD,
ANEKTPOJBIKYIIAST CHJIA CAMOMHAYKIIMHM, SHEPrus MAarHUTHOIO IOJsS
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HMMITYJIbC, IIOJIHASI BSHEPrus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbl, PHEPrUsl U HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsiz sipa, SJHEPIUs CBA3M SApa;

OOBSCHATP  OCOOEHHOCTM  MpPOTEKaHHUs  (U3MUECKUX  SIBICHUM:
ANEKTPOMATrHUTHAS UHAYKINS, CAMOMHIYKIIUS, PE30HAHC, HHTEP(hEPECHIIHS
BOJIH, nudpakuus, [IUCIepcus, TOJHOE BHYTPEHHEE OTpaXeHHeE,
doTornexrpudeckuii 3pdext (potorddexr), anbda- u Gera-pacnansl saep,
raMma-usiiydeHue saep, Gu3nueckue MpUHIMMIbI CIEKTPAIbHOTO aHaln3a
U pa0OoThI Ja3epa;

ONpEIENATh HANpaBICHUE HMHIYKIMH MAarHUTHOTO TOJII TPOBOJHUKA C
TOKOM, CWJIbl Amniepa u cuiibl JIopeHua,

CTPOUTH U300paKeHHE, CO3JaBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M,
Y PACCUUTBIBATh €r0 XapaKTEPUCTHUKHU;

IPUMEHSATH OCHOBOIOJATalONIME ACTPOHOMUYECKUE TOHATUS, TEOPUU U
3aKOHBI I aHanu3a U OOBSICHEHHS (U3MYECKUX  IPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKIaIaAKTUUECKON
cpelie; ABM)KEHUSI HEOECHBIX Tel, HBOJIIOLNHU 3BE31 U BeeneHnHoii;
IPOBOJANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (HU3MUECKHX BEIUYMH C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUW, NPH STOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM 3aBHCHUMOCTH
¢u3nyecKkux BEJIWYUMH B BHJE TIpaduKoB C YYETOM aOCOJOTHBIX
NOTPEIIHOCTE  W3MEPEHMI, JAelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIeI0BAaHNUS;



MPOBOJUTH KOCBEHHbIC H3MEpEHUS (DU3UYECKUX BEIUYHUH, MPU STOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIEHHWBAaTh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TMIOTE3bI: MJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U J€JaThb BBIBOJ O CTaTyce MPEIOKEHHON
TUTIOTE3bL;

OTHUCHIBATh METO/IbI TTOJIYYEHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUM;
cobmro1aTh MpaBuia 6€30MacHOro Tpyaa MpY MPOBEICHUH UCCIEOBAaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpaKTUKymMa ©  y4yeOHO-
MCCIIEOBATEIICKOM M IPOEKTHOM JEATENIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOMCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pelath pacy€THbIC 3aJa4yd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢bu3nUeckoil MOJIeNbl0: HAa OCHOBAaHMM aHAlM3a YCJOBHUS BBIOMPATH
dbu3nueckue MoOJeNH, OTBEYarol[ue TpeOOBaHUSIM 3aJlayd, MPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOPUi
OpU  HUCIOJIB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHsS  3ajad,
MPOBOJAUTH PACUETHI HA OCHOBAHUM UMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIC 3a7aud, TPEOyIolIue NPUMEHEHHUS 3HaHUN U3
pa3HBIX pa3zenoB Kypca PU3NKU, a TAK)KE€ UHTErpalluy 3HAHUN U3 APYTUX
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEIIOYKY PaCCyKJICHHUI ¢ ONIOPOM Ha U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U PU3NYECKHUE SIBICHHUS,

UCIIONB30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTL MPUMEPHl BKJAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESATEILHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMH IIPOIECCaMU, C
MO3UIINHI HKOJOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOINOIb30BAHUH, @ TAKKE€ Pa3yMHOM HCHOJIb30BAHUM JTOCTHUKEHUN
HAyKl W TEXHOJOTMH JUIsi JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00111eCTBA;

NPUMEHSTh pa3iunyHble COcoObl paboThl ¢ MHpoOpMaIuel (HU3NIECKOTro
CONIEp)KaHUsI C HCIOJIB30BAHHEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX



TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJI1 TIOWCKa, TepepabOoTKM U TPEIBSIBICHHUS y4eOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U WHTEPIIPETAILIH
uHpOpMallMK, TOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAIM0O U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCA 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(POpMAIINH;

MPOSIBIISITH OpraHHU3aIOHHBIC U MO3HABaTEIIbHbIC YMEHHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHHsT HOBBIX 3HAHMW B Ipoliecce
BBITIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX Pa0oT;

paboTaTh B TpyHNe C HCIOTHCHHEM pPa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, aJICKBaTHO OIICHHWBATH BKJIAJ Ka)XJOTro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTpUBaEMOM PoOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyaymie nmpodeccnoHanibHOM AesTENbHOCTH 1O
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Kontpoabn | IlpakTnuec
n/n MPOrPaMMbI Beero oOpa3oBaTeJibHbIE
ble padoThbI KHe padoThl
pecypcsl
Pasnen 1. HAYUHBIN METO/JA MIO3ZHAHMUS IPUPOIbI
1.1 Hayunb1ii MeTo MO3HAHUS IPUPOIEI 6 bubmmorexa IIOK
' y a pHpoa https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 10 ! https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2.2 1
Hunamiia 0 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{JOK
2.3 Cratuka TBEPAOrO TENA > I https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXpPaHEHHUSI B MEXaHUKE 10 1 hitps://m.cdsoo.rw/fl 66687
Hroro no pazneny 35

Paznea 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYIIIPHOKUHETUYECKON TEOPHUHU 15 1 bubarorexa IOK
. yIAp p https://m.edsoo.ru/f16b68d7
3.2 Tepmounamuka. TeII0BbIE MATHHBI 20 1 buomorexca LIOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

313 ArperatHble cocTosiHuA BemecTBa. Da3oBeie 14 bubnuoreka [IOK
' HEePEXOIb https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubnnorexa [JOK
41 DIICKTPHHIECKOE 1071e 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOAHHBIN 2JIEKTPUUYECKUN TOK 24 hitps://m.edsoo.rw/fl 66687
bu6mmoreka [IOK
4.3 ToKH B pasiHHBIX cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUBNYECKH TIPAKTUKYM
bubnnorexa [JOK
A o i 1 1
> HHHCCIHIH HPAKTHIYM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [IOK
Pe3epBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 170 16
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOIUHAMUKA
bu6mmorexa [IOK
L1 Marnwrioe nose 14 https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
1.2 DIIeKTpOMarHuTHasi UHIYKIUs 13 1 hitps-//m.edsoo.r/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bubmuoreka [JOK
2.1 M 1
CXAHMUECKNE KONCOAHMS 0 https://m.eds00.ru/39859ef1
bu6mmorexa [IOK
2.2 DJIIeKTpOMarHUTHBIC KOJIeOaHus 15 hitps://m.cdsoo.rw/39859f1
)3 MexaHU4eCKHUE U JIEKTPOMAarHUTHBIE 10 1 bubnnorexa [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.4 2 1
Onruia > https://m.eds00.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosel CTO

5

1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynapHo-BOIHOBOH AyaIn3M 15 bubmorexa [JOK
) PIYCKYIAP y https://m.eds00.1u/39859¢f1
bu6mmoreka [IOK
4.2 (0)) 5
H3HKa aToMa https://m.edso0.ru/39859¢f1
43 ®du3nKa aTOMHOTO sI/Ipa U AJIEMEHTaPHBIX 5 bubanorexa [JOK
' YaCTUIL https://m.edso0.ru/39859¢f1
Hroro no pazneny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

bu6mmoreka [{OK
A 12
5 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU https://m.cdsoo.rw/39859f1
Hroro no pazneny 12
Pa3znen 6. PUSHYECKUM TIPAKTUKYM
. bubmuoreka [JOK
6.1 H3MICCKHI MPAKTHKYM 16 16 https://m.eds00.1ru/39859¢f1
Hroro no pazneny 16
Paznen 7. OBGOBLIAIOIIEE IOBTOPEHUE
Cucremarusanusa U 00001IeHE
71 MPEIMETHOTO COIEP KAHUSI U OTIbITA 15 bubnmnoreka [JOK
' JEATEeILHOCTH, PUOOPETEHHOTO MPHU https://m.edso0o.ru/39859¢f1
u3ydeHnn Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmorexa HOK

https://m.eds00.ru/39859¢f1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHBIE
JlaTa
Ne Kountpou IIpakTHye uugposbie
Tema ypoka usyue
n/n Bcecero bHbBIE CKHe 06pa30BaTeJ1beIe
HHUA
padoTbI padoTbI pecypchl
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O IPUPOJIC 1 buGmmorexa LOK
y Y pHp https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ NO3HAHUS U METO/IbI 1 bubnnoreka [JOK
nccae0BaHus GU3HYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHS B MIPOIIECCE MO3HAHUS
3 npupoasl. HaOmroneHne u SKCIIEPUMEHT B 1 bubnnorexa LIOK
pHp ' p https://m.edsoo.ru/34¢49931
buznke
bubnuoreka [JOK
4 Croco0bI u3MepeHus GU3NYECKUX BETUYNH 1
p b https://m.edsoo.ru/ca2def03
5 AOCOIIOTHAS U OTHOCUTEIbHASI TOTPEIIHOCTH | bubnmoreka [JOK
M3MEPCHHUH (PU3MUECKUX BEIMYUH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Ponb u mecto
6 ¢bu3nku B pOPMHUPOBAHUU COBPEMEHHON | bu6mmotreka [IOK
Hay4YHOU KapTHHBI MUDPaA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeATEIILHOCTH TI0IeH
Mexanunueckoe aBukenue. CHCTeMa OTCYETA.
7 OTHOCHUTEIILHOCTS MEXAHNYECKOT'O ABMKEHUSI 1 bubnnorexa LIOK
' https://m.edsoo.ru/e9a52{02
[Ipsimast u oOpaTHas 3a7a4u MEXaHUKHU
Pannyc-BexTop MaTepualbHON TOYKH, €ETO
bu6mmoreka [IOK
8 MIPOEKIIMU HA OCH KoopAuHAT. TpaekTopusi. 1

[Tepememenue. Ckopocts. VX npoekiuu Ha

https://m.edsoo.ru/30a108a5
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OCH KOOpJIMHAT

PaBHOMepHOC HpHMOJ’IHHGfIHOG JBHXXCHHUC.

bubnuorexa [JOK

9 ['paduueckoe onrcanue paBHOMEPHOTO
pad . p p https://m.edso0o.ru/89ba7190
MPSIMOJIMHEHHOTO IBHYKCHUS
10 CnoxxeHue nepeMereHnid U CKOPOCTEH. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMmepHoe iBr>xkeHre. MTrHOBEHHas
11 cKopocTb. Y ckopeHnue. [Ipsmonuneitnoe bubmorexa [IOK
P ’ P P https://m.edso0.ru/a99549a7
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIUHEHHOTO bubnuoreka [IOK
JIBIDKEHUSA C IIOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOogHOE TIazicHHe. Y CKOpEeHHE CBOOOIHOTO
13 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH bubmorexa [JOK
g ' PA > CKOP ’ https://m.edsoo.ru/f738109¢
YCKOPEHUS OT BPEMEHH U UX TpaPuKu
14 JIBrokenue Tena, OpoIIeHHOTO O/ YTJIOM K bubnmnoreka [JOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe aBuxenue. J{BrmxeHue no
15 OKPY>KHOCTH. YTJIOBasi U JUHEHWHAs CKOPOCTb. bubmmoreka [JOK
Ilepuon u wacrora. lleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHUE
bu6nmmoreka [IOK
16 Kontposbnas padora nmo teme "Knnemaruka"
P P https://m.edsoo.ru/1242f32¢
[Tepsriif 3akoH HetoToHA. HEpuMaibHbIE
R bubnmoreka [JOK
17 cucTeMbl oTcuéra. [[puHIMI OTHOCUTENBHOCTH
B https://m.edsoo.ru/5a9¢4a64
lNanunes. HennepuuanbHble cUCTEMBI OTCUETA
18 Cuna. PaBHogelicTByto1as cuia. Bropoi bubnuoreka [JOK
3akoH HproToHa. Macca https://m.edsoo.ru/141d3837
19 B3anmopencrteue ten. Tperuit 3akon HeroTona Bbu6mmoteka [IOK
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https://m.edsoo.ru/57dbas505

20 [Tpunuun cynepno3unuu cui. Pemenue 3anau bubnuoreka [IOK
Ha IpUMEHeHne 3aKk0HOB HproTOHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmorexa [JOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
2 Cuna TSDKEeCTH U YCKOpeHHUe CBOOOIHOTO bu6mmoteka [IOK
najgeHus https://m.edsoo0.ru/22757f26
JIBu>keHre HeOECHBIX Tel U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmorexa OK
4 T - Hep https://m.edsoo.ru/11abfa0a
KOCMMUECKasi CKOpOCTh. 3akoHbl Kerepa
bubnuorexa [JOK
24 C .3 I'yka. B
113 YHPYTOCTH. JaROM 1 ykd. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUABI CUI TPEHUSL. bubmmoreka [JOK
25 JIBM>KEHUE B )KUJIKOCTH U ra3e ¢ Y4ETOM CHJIbI https://m.edsoo.ru/1£a86499
COIIPOTUBJIEHUSA CPEIbl https://m.edso0o.1u/2¢cb29676
26 JaBienue. ['napocratnyeckoe 1aBjaeHUE. bubnmoreka [JOK
Cwina Apxumena https://m.edsoo.ru/a28aa7ad
bubnnoreka [JOK
AGcomotHo TBepaoe Teno. [loctynarensuoe u
27 BpallaTeIbHOE JBUKEHHUE TBEPOTO TeJIa bubmmorexa OK
patt A pA https://m.edso00.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTENBHO OCH BPAILEHHUS. bubmmoreka [JOK
[Tireuo cuibl https://m.eds00.ru/653d3459
CnoxxeHue cuil, IPUIOKEHHBIX K TBEPAOM
29 teny. LleHT TH)KeI::TI/I Tena YCJIOBI/IHp ’ bubmorexa [IOK
y: P ) https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Tena. Buasl paBHOBecHs
b K
30 Pemrenue 3amau nbmmorexa LO

https://m.edsoo.ru/dc1caac0
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KonrponsHas padora no Teme "/lnnamuka.

bubnuorexa [JOK

31
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574¢
NMmynbsc MmaTepruaIbHOW TOYKHU, CUCTEMBI
10 MarepuaibHbIX Touek. LleHTp Macc cucreMbl bubnuorexa [JOK
MaTepHalbHBIX TOUEK. Teopema O JBUKEHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
Nmiynbe cuiibl U1 M13BMEHEHUE UMITYJIbCa Tea.
33 3aKoH coXpaHEHUs1 UMITyJIbca. PeakTuBHOE bubmorexa [JOK
P Y ' https://m.edsoo.ru/13f0a221
JBUYKEHUE
MoMeHT umIyJibca MaTepruagibHON TOUKH.
34 [IpeacraBnenue o COXpaHEHMH MOMEHTA bubmmorexa [JOK
P P https://m.edsoo.ru/d6532eb9
HMITYJIbCa B IIEHTPAIBbHBIX MOJISAX
bubnuorexa [JOK
35 Pemenue 3amgau
A https://m.edso0.ru/f7706d63
PaGora cuiibl Ha MajgOM U HA KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bubmorexa [JOK
P P P https://m.eds00.1u/913974¢7
paboThI CHITBI. MOIITHOCTE CHUTBI
Kunernueckas sueprus. Teopema 06
. bubmmoreka [JOK
37 M3MEHEHUU KUHETUYECKOU SHEPruu
. https://m.edsoo.ru/9a5¢2e¢74
MarepuaibHON TOUKU
[ToTeHuunanbHble U HETOTEHUUATIbHBIE CHUIIBI.
38 ITorennumanesHast >ueprusa. Bropas buGnnorexa LIOK
priti. P https://m.edsoo.ru/554bafcc
KOCMMYECKasi CKOPOCTh
Tpetss kocMuueckast ckopocTb. CBsi3b pabOThI
19 HEMOTEHUUAIbHBIX CUJI C U3MEHEHUEM bubnmmoreka [JOK
MEXaHUYECKON IHEPIrUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON SHEPTruun
40 Yipyrue u Heynpyrue CTOJIKHOBEHHUS. bubnuoreka [IOK
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VYpaBHenue bepHyiun 1 UI€IbHON
KHUJKOCTH

https://m.edsoo.ru/f30f43b6

KonTponbHas pabota nmo Teme "3aKOHbI

bubnuorexa [JOK

H COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHuil 0 mpupoae TEIIOTHI.
42 O poio;erHﬂ MKT p[[li(b?b 3Us bubmorexa [IOK
CHOBHBIC T ) 3L https://m.edsoo.ru/b0a4445f
BpoyHoBckoe nBuxeHue
CrtpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPABIX
43 : X Bi)KeHI/I}I u BBﬂaI/IMO eﬁC”I;gHH bubmorexa [IOK
eI AGPARTEp A A https://m.edsoo.ru/c44d02e2
YacTHUI BEUIECTBA
Macca u pazmepbl MOJIEKYJT (ATOMOB).
44 Ko qucho Bep ecTBa I_EIOC’EOHHHaH) bubmorexa [IOK
5 - ' https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHoBecue. [lkana bubnuoreka [IOK
Henpcus https://m.edso00.ru/0070d493
bubnnorexa [JOK
46 Pemerre sanas https://m.edsoo.ru/1531aba5
. bubmmoreka [JOK
47 Wneanbublii ra3. I'a30BbIe 3aKOHBI hitps://m.cdsoo.rw/1deb2367
43 VYpaBuenue MeneneeBa-Kianeiipona. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
bubnnoreka [JOK
49 AOcomoTHas Temrepatypa. 3akoH JlanpToHa hitps://m.edsoo.rw/14c02d 1f
50 N3omnponeccel B U1€aIbHOM Ta3e ¢ bubnmoreka [JOK
IOCTOSHHBIM KOJMYECTBOM BeEIlECTBA https://m.eds00.ru/68878d51
51 I'paduueckoe npeacTaBiIeHne N30MPOLECCOB: bubnuoreka [IOK
n30TEepMa, 130X0pa, n300apa https://m.edsoo.ru/1344327b
52 OcnoBHoe ypaBHenue MKT bubnuoreka [IOK



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b

https://m.edso00.ru/c8094721

bubnnoreka [JOK

53 Pemenue 3amau
A https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TeMIEepaTyphl
TEPMOIUHAMUYECKON CUCTEMBI CO CpeaHeEN

54 pMOA . . peA https://m.edsoo.ru/c38af875
KHMHETHUYECKOM 3HEeprueil NocTynaTeabHOro
TEIJIOBOT'O JBIKCHUS €€ JacTHI]

55 O00011IeH1E U CUCTEMATU3aIUs 3HAHUH 110 bubnnoreka [JOK
TeMme "OcuoBel MKT" https://m.edsoo.ru/09d12fd8

bubnuorexa [JOK

56 KonrponsHas padora o teme "OcHoBsl MKT"

p p https://m.edsoo.ru/13adad59
TepmoauHamMu4eckas cucrema. 3ajianue
BHEIIHUX yciioBuil 1t T/L cucteMsl.

57 Bueminue u BHyTpeHHUE TapaMeTpBbl. bubnnorexa [JOK
[TapameTtpst T/l cuctembl Kak cpegHUe https://m.edsoo.ru/5{8d38a3
3HAYECHMS BEJIMYMH, ONUCHIBAIONINX €& Ha
MHUKPOCKOIMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.

58 Camomnpown3BonbHas penakcauus T/ cucTeMsr buGnnorexa LIOK

p p https://m.edsoo.ru/8ec51210
K TEILIOBOMY PaBHOBECHIO

59 Mojenp uaeanbHOro raza B TEpMOJIMHAMUKE. bubnnoreka [JOK
VYcnoBus IpUMEHUMOCTH 3TON MOAEITH https://m.eds00.ru/29355001

60 VYpaBuenue MenneneeBa-Kinamnelipona u bubnmnorexka [JOK
BBIPA)KCHUE JIJI1 BHYTPEHHEN SHEPTUn https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEHHEN SHEPTUH

61 O0JHOATOMHOI'0 MEaJbHOTO rasa. bubnuorexa [JOK

KBa3zucraruueckue u HeCTaTHUECKHE
MPOLIECCHI

https://m.edsoo.ru/ac5cacl5s
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OneMeHTapHas paboTa B TEpMOJMHAMUKE.

bubnnorexa [JOK

62 Brraucnienue pabo 0 rpa orecca Ha
PIMHCICHHE PAOOTEI 110 rPagHKy NpoL " https://m.edsoo.ru/741d5738
pV-nuarpamme
Temmonepeaya kak crocod H3MEHEHUS
63 BHyTpeHHel sueprun T/l cuctemsr 6e3 bubmmorexa [JOK
yIb p https://m.edsoo.1ru/3d734561
COBEpIIECHUSI pabOThI
64 KonBekuus, TEmIONpoBOHOCTb, U3Iy4YEHHE bubmorexa [IOK
A, POBOA IV https://m.edsoo.ru/157b54cd
KonnuectBo TennoTsl. TermioéMKoCTh Tena.
65 VY nenbHas U MOJISIpHAsSE TETIIOEMKOCTH bubnmoreka [JOK
BEILIECTBA. Y IeJbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOTINBA
66 Pacuér konumyecTBa TEMIOTH IPU bubnmnorexka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tonstue 06 agnadbatnom npouecce. [lepBorit bubnmoreka [JOK
3aKOH TEPMOJVHAMUKHU https://m.edsoo.ru/d8098824
68 KonnuecTBo TermaoTel 1 paboTa Kak Mepbl bubnmoreka [JOK
W3MEHEHUS BHYTpeHHEN sHepruu T/1 cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0oH TepMOIUHAMUKY IS
69 aBIfOBeCHLIX u Hpe agHOBeCHBIXHH OLIeCCOB bubmmorexa LOK
P P ot ' https://m.edsoo.ru/c6f4f464
HeoOpatuMocTs IpUpOIHBIX MPOIIECCOB
bubnnoreka [JOK
70 IT i . KII
PUHIIUIIBI ICWCTBUS TEIUIOBBIX MAIIUH | hitos://m.edsoo. /26945513
bubmuorexa [JOK
71 M KIILI. K
akcumanbHoe 3HaueHne KII/I. [ukn Kapno hitps://m.cdsoo.r/fe3857b9
bu6mmoreka [IOK
72 P
CHICHHE 3a/1at https://m.edsoo.ru/b3efal 8b
73 DKOJIOTHUECKHUE aCTIeKThI HCTIOJIb30BaHUS bubnmoreka [JOK
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TEIUIOBBIX ABUrarelsiei. TemioBoe 3arpsi3HEHuE
OKpY>KaroIleu cpeibl

https://m.edsoo.ru/9867aaa7

74 Pemenue 3agau bubmorexa HOK
A https://m.edsoo.ru/c8c¢70432
75 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUM 110 bubnuorexa [JOK
teme "Tepmoaunamuka. TemnoBbie MamuHbI" https://m.edso0.ru/28d62b3f
76 KonTponbHas pabota no teme bubnmoreka [JOK
"Tepmoarnamuka. TernnoBbsie MalIuHbI" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue 1 KOHJCHCAIIHS.
77 I/Iclrjla GII{)I/Ie Y KUTIEHUE. Y JIeTbHAas TeII0Ta bubmorexa [IOK
P e https://m.edso0.ru/6f8e6777
napooOpa3zoBaHus
HacpiiieHHbIe ¥ HEHACHIIIIEHHBIE MapPhI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Mapa OT
78 TEeMIIepPaTypbl, UX HeBaBI/ICI/If/IOCTB oT 00Béma bubmmorexa OK
patype!, https://m.edsoo.ru/f5¢17d02
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUS B
KHUJIKOCTH
79 BrnaxxnocTts Bo3yxa. AGCOIIOTHASA U bu6mmoteka [IOK
OTHOCUTEbHAS BIAXKHOCTH https://m.edsoo.ru/30ebbb79
bubnuorexa [JOK
80 Pemenue 3amgau
A https://m.edsoo.ru/18e95ff3
81 Tsépmoe teno. Kpucrammmueckue u amopgHbie bubnmoreka [JOK
Tesla. AHU30TPOIUS CBOMCTB KPUCTALIIOB https://m.edsoo.ru/20a88a03
%) [ImaBnenue u kpucram3auus. Y AeibHas bubnmoreka [JOK
teruiora miasneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
23 Hedopmaruu TBEpAOTO Tena. Pactsokenue u bubnmnorexka [JOK

cxarue. Casur. Moayne FOnra. [Ipenen

https://m.edsoo.ru/dalaabl0



https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f

ynpyrux aedopmaruit

TemnoBoe pacuinpeHne KUJKOCTER U TBEPIBIX

84 TeJ. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHUH bubmorexa HOK
’ P https://m.edsoo.ru/7baSedf2
YaCTHI] BEIIECTBA

25 [Ipeobpa3zoBanue sHEPTUM B Pa30BBIX bubnmoreka [JOK
nepexoaax https://m.eds00.ru/97a0672f

bubnuorexa [JOK

86 v 0

PABHCIHE TEILIOBOTO barnatca https://m.edsoo.ru/ablSZlfb
bubnuorexa [JOK

87 P

CHICHHC 3a1at https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsDKeHUE. KanmuspHbie
88 sIBIICHUSA. /|aBieHME 110 ICKPUBICHHOMN bubmmorexa [TOK
' A TEKP https://m.edso0.ru/b42f1197
MOBEPXHOCTHIO kuaKocTu. Dopmymna Jlammaca
O06001IeHre U CUCTEMATU3aIMs 3HAHUH 110
89 Teme "ArperatHbie COCTOSHUS BEIIECTBA bubmorexa [IOK
P B H ' https://m.eds00.ru/0b52575¢
da30BbIC TIEPEX OB

90 KonTponbnast pabota no Teme "Arperaruoie bubnmoreka [JOK
cocTtosiHus BeniecTBa. Ma3oBbie nmepexoanl" https://m.edsoo.ru/7dc2a739
DnekTpu3alus Tea U e€ MpOosIBICHUS.

01 Dnektpuyeckuii 3apsia. JlBa Buma bubnmoreka [JOK
AJIEKTPUYECKHUX 3apsiaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JTUDJIEKTPUKU U TOJTYTTPOBOAHUKHU

9 DneMeHTapHBIN dJEKTPUUECKUM 3apsia. 3aKoH bubnmnorexka [JOK
COXPaHEHUS JIEKTPUIECKOTO 3aps1a https://m.edsoo.ru/f49afd24

93 B3aumoneiicteue 3apsanoB. TouedHble 3apsibl. bubnmnorexka [JOK
3akon Kymnona https://m.eds00.ru/445b7746

bu6 K

94 Pemenue 3amau uosmoreka O

https://m.edsoo.ru/6b87ec5a
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https://m.edsoo.ru/08fc19bc

Onekrpuyeckoe noine. Ero aeiictBue Ha

bubnuorexa [JOK

95
DJIEKTPUUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTD 3JIEKTpUUYECKOTO MO,

96 [TpoOusii 3apsia. JInHuM HaNPsHKEHHOCTH bubnuoreka [IOK
aneKTpudeckoro nosst. OqHOpOIHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE I10JIE

97 [ToTeHIManbHOCTD AIEKTPOCTATUIECKOTO bubnmnorexka [JOK
nosist. Pa3HOCTh NOTEHIIMAIIOB U HAIIPSKEHUE https://m.edso00.ru/80021447
[loTenuunanbHas FHEPrus 3apsiia B

98 JJEKT OCTaTI/I‘leCKOI\I/:I) nose I;IOTGH nan bubmmorexa OK

p ' H https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO

99 CBs13b HANPSHKEHHOCTH NOJI U PA3HOCTHU bubnmoreka [JOK
MOTEHIINAJIOB JJISI AJIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838

100 [IpuHIUII CynIEPIIO3UIIUH SJIEKTPUYECKUX bubnuoreka [IOK
roJieit https://m.edsoo.ru/Ocfedabe

bubnnoreka [JOK

101 Pemenne 3ana

HICHHE saat https://m.edso0o.ru/5a582263

102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO bubnmnorexka [JOK
3apsHKCHHON Cepbl https://m.eds00.ru/b297b5¢3
[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEM

103 mapa pHOJIe azHOMepHo 3apsKEHHOU ’ bubmorexa HOK

pa- P p p https://m.edsoo.ru/f7a665¢ee
0ECKOHEUHOM TUIOCKOCTH

104 [IpoBOIHMKY B 3IEKTPOCTATUUECKOM IIOJIE. bubmmoreka [JOK
YcnoBue paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIM3IIEeKTPUKY U TIOJIYIIPOBOJHUKH B bubnmoreka [JOK
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5

106 Konnencarop. D51eKTpoEMKOCTD bubnmnorexka [JOK
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KOHJICHCATOPa. DICKTPOEMKOCTD IIIOCKOTO
KOHJICHCATopa

https://m.edso00.ru/845b4{73

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB bubmmorexa [TOK
https://m.edsoo.ru/d11e8ce7

108 ITocnegoBarenbHOE COCAMHEHUE bubnuorexa [JOK
KOHJIEHCATOPOB https://m.edso00.1u/1€992920

109 DHeprus 3apsHKEHHOT0 KOHIEHCATOpa bubmmorexa [TOK
https://m.edsoo.ru/73a34f18

bubnnorexa [JOK

110

Pemenue 3agau

https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040

111

JIBr>keHuUe 3apsiKEHHOW YaCTHUILIbI B
OJTHOPOJHOM JJIEKTPUYECKOM IT0JIE

bubnuorexa [JOK
https://m.edsoo.ru/8341d6ac

112

Pemenue 3agau

113 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUM 110 bubnuorexa [JOK
Teme "DnekTpuueckoe mose" https://m.eds00.ru/5752603f
KonrponsHas pabora o Teme bubnuoreka [IOK

114

"DnekTpuueckoe mnose"

https://m.edsoo.ru/cefe90e9

115

Cuia Ttoka. [1oCcTOIHHEIN TOK. Y CII0BUA
CYILIECTBOBAHUS IOCTOSIHHOTO 3JIEKTPUUYECKOTO

bubnnoreka [JOK
https://m.edsoo.ru/233311b5

TOKa
bu6nmmoreka [IOK
116 nu .H S1C
crownmuiH Toka. Hanpsbienie 1 31 https://m.edsoo.ru/0839al15
117 3akon OMa 1t yyacTKa 1enu. DIEKTPUIeCcKoe bubnmnorexka [JOK
COIIPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh CONPOTUBIICHUSI OJTHOPOIHOTO
P AHOPOA bubnnorexa [JOK

118

IIpOBOAHHKA OT €ro AJIMHbI U IIOIIaax
IMOIICPCUYHOI'0 CCUCHUS

https://m.edsoo.ru/95fcdf51
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119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnmnorexka [JOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapAIIIEIBHOE, bu6mmoreka [IOK
CMEIIaHHOE COCAUHEHHE IIPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacu€r pa3BeTBIEHHBIX JIEKTPUUECKUX LIETICH. bubnmoreka [JOK
[TpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubnuorexa [JOK
122 P
CHICHHE sakatd https://m.edsoo0.ru/3881b469
123 PaGora anexkrpuueckoro Toka. 3akoH Jxoys bubnmoreka [JOK
—Jlenma https://m.edsoo.ru/a3605¢5¢
bubnuorexa [JOK
124 P
CHICHHE 33124 https://m.eds00.ru/6761bfOf
125 MOIHOCTB 3JIEKTPUIECKOr0 TOKa. Ternosas bubnmoreka [JOK
MOIIIHOCTb, BBIAEIsIEMas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubnuorexa [JOK
126 P
CHICHHE 33124 https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE bubnmmoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma 115t TOJTHOM (3aMKHYTOM ) bubnmnorexka [JOK
3IIEKTPUYECKON 1IN https://m.edsoo.ru/221f40tb
bubnnorexa [JOK
129 P
CHICHHE a1t https://m.eds00.ru/3580b679
bubnnoreka [JOK
130 M
OUIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubnuorexa [JOK
131 K
OPOTROC SaAMBIRAHHE https://m.edso0.ru/546£5632
132 KonzeHcarop B ienu noCTOSHHOTO TOKa bubmiorexa LIOK

https://m.edso00.ru/3536813¢
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bubnnoreka [JOK

133 P
CHICHHE 3a/1aT https://m.edsoo.ru/4410cefl
134 Pemenue 3amau mo teme "IlocTOSTHHBIHI bubnnorexa [JOK
AJIEKTPUUECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo treme "IlocTostHHBIN bubnuorexa [JOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIHI bubnnoreka [JOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeH1E U CHCTEMATH3aIUs 3HAHUH 110 bubnnorexa [JOK
teme "[loCcTOsTHHBIN AIEKTPUYECKUM TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "IlocTossHHBIN bubnmoreka [JOK
AJIEKTPUUECKUNA TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpUYEeCcKas IPOBOAMMOCTD Pa3IMIHBIX
139 BE ecFT)B DJIeKT qucsnﬁ TOK BpMeTaJmax bubmorexa HOK
o ' p ' https://m.edsoo.ru/da794295
CBepXIpOBOJIUMOCTH
DNeKTpUYECKUM TOK B paCTBOpaxX U pacruiaBax
140 3JIEKTPOJNTOB. 3aKoHBI Dapases s bubmorexa HOK
P ' Paaes A https://m.edsoo.ru/4b423491
AJIEKTPOJIN3a
bubnnorexa [JOK
141 2 5 i
JEKTPUYECKUM TOK B razax. [1mazma hitps://m.cdsoo.rw/92d92£76
142 DNeKTpUYECKUil TOK B Bakyyme. BakyymHbIe bubnmnorexka [JOK
IpUOOpPBI https://m.edsoo.ru/2E+160
143 DJIEKTPUICCKUI TOK B TOJIYITPOBOTHUKAX bubmorexa HOK
p YHpOBOA https://m.edsoo.ru/ab61c660
bubnnoreka [JOK
144 ITo OBO OBBIC 00
HIYHPOBOMHHKOBBIC HPHOOPS! https://m.edso0.ru/83622200
145 dusnueckuii mpakTukym o teme "M3mepenue bubnmnoreka [JOK

CHJIbI TOKA 1 HAIIPSIKCHUSA B LICIINA

https://m.edsoo.ru/5643ea56
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MOCTOSTHHOTO TOKA IPH MTOMOIIY aHAJIOTOBBIX
1 M (PPOBBIX U3MEPUTENBHBIX PHOOPOB" WK
"3HakoMCTBO ¢ U(POBOIi JabopaTopuei mo
¢usuke. [Ipumeps! n3MepeHuss PU3NUECKUX
BEJIMYMH IIPU TOMOILU KOMITBIOTEPHBIX
TaTYNKOB"

146

®uznueckuil npakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIETIbIO
OIlpeJIeJIeHUs] MTHOBEHHOU CKOpOoCTH"

bubnuoreka [JOK
https://m.edso00.ru/f6292f5f

147

®dusznyeckuil npaktukym 1o teme "M3mepenue
YCKOPEHUS IPH MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBMIKEHHH 110 HAKJIIOHHOM
mwirockoctu" win "UcciaenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
IBIKeHUN"

bubnnoreka [JOK
https://m.eds00.ru/6960b6ef

148

®uznueckuil NpakTUkyM no reme "M3mepenue
yCKOpEHUsl CBOOOIHOTO MajieHus" uiu
"N3ydyeHue qBUKEHHS Tea, OPOIIEHHOTO
FOPU30HTAJIBLHO"

bubnnorexa [JOK
https://m.edsoo.ru/d1ea2402

149

®uznueckuil npakTUKyM 1o teme "M3yuenue
JBUKEHHSI TeJa 10 OKPY>KHOCTH C TTOCTOSIHHOM
o MoyJIto ckopocThro” uiu "HMccnenoBanue
3aBUCUMOCTH TIEPHO/Ia OOpaIICHHS
KOHMYECKOr0 MasiTHUKA OT €ro mapameTpoB"

bubnnorexa [JOK
https://m.edsoo.ru/bcf53514

150

®uznueckuil NpakTUkyM no reme "M3mepenue
PaBHOJICHCTBYIOIICH CUIIBI IPU ABUKEHUU
Opycka Mo HaKJIOHHOM MI0CKOCTH" WU
"[IpoBepka rumoTe3bl O HE3aBUCUMOCTH
BpPEMEHHU JIBI)KEHUS OpycKa 10 HaKJIOHHOM

bubnnorexa [JOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
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IJIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €T0
maccel"

151

®Ou3nuecKuil MPaKTUKYM 10 TeMe
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINX B IPY)KUHE U PE3UHOBOM
obpasie, oT ux aepopmanuu” wim "M3ydenue
JIBMOKCHUSI CHCTEMBI TEJI, CBI3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuii 610K"

bubnuorexa [JOK
https://m.edsoo.ru/b55b81al

152

dusznyeckuil npakTukym 1o teme "M3mepenue
KO3 pHUIHEHTA TPEHUS 110 BETMIUHE YTIIOBOTO
kodunmenta 3apucumoctu Frp(N)" nim
"HccnenoBanue NBIKEHUS OpycKa 10
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
koahdunmentom tpenus" wiu "M3yueHue
JBUKCHUSI TPy3a Ha Baly C TpeHUEM"

bubnuorexa [JOK
https://m.edsoo.ru/b83b1607

153

Ou3nyecKkuii MpakTUKyM IO TeMe
"UccnenoBanue ycaoBUl paBHOBECHUS
TBEPAOrO Tella, UMEIOIIETO OCh BpaleHHs "
nnu "KoHCcTpynpoBaHue KpOHIITEHHOB U
pacu€t cui ynpyroctu" wnn "U3yuenue
YCTOMYMBOCTHU TBEPOTO TEJa, UMEIOIIETO
TJI0IA]b OTIOPHI"

bubnnoreka [JOK
https://m.edsoo.ru/4a04{4{7

154

®uznueckuil NpakTukyM no reme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY IIyTH'" WK
"N3mepeHue Cuilbl TATH, CKOPOCTU MOJENH
AIEKTPOMOOMIIS M MOIITHOCTH CHJIBI TSTH' WUITH
"CpaBHEHUE U3MEHEHUS UMITyJIbca Teja C
uMmnysascoM cuibl" win "HcecnenoBanue
COXPaHEHHUs UMITYJIbCA IIPU YIPYTOM

bu6mmoreka [IOK
https://m.edso00.ru/856fb28e
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B3aumozeiicTBun" mwiu "M3mepenue

KUHETUYECKOM SHEPTUU TeJla 110 TOPMO3HOMY
n

IIyTH

155

dusnyeckuil npakTukyM o teme "M3ydyenue
M30TEPMUYECKOTO Mpoliecca (PEKOMEHJ0BAHO
UCI0JIb30BaHKE IUPPOBOI 1aboparopun)" win
"N3yueHnue n30xopHOro nporecca" uiu
"N3yuenue n3obapHoro npoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUS"

bubnnorexa [JOK
https://m.edsoo.ru/e0fe7e07

156

®dusznyeckuil npaktukym 1o teme "M3mepenue
YACIBHOM TETIIOEMKOCTH" HIIH
"UccnenoBanue mpolecca OCThIBAaHUS
BemiecTBa" win "HcciienoBanue agnabaTHOro
npouecca"” nnm "M3yueHne B3auMoCBs3U
SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS
U TEMIIepaTypbl KUIEHUS KuaKocTen"

bubnnoreka [JOK
https://m.edsoo.ru/2f2faa61

157

®uznueckuil npakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH MCIapeHUsl )KUIKOCTEH"
iy "M3mepenue yaeiabHOM TeIIoThl
naBiaeHus abaa" win "M3yuenue cBONCTB
HACBHILIEHHBIX MTapoB" i "M3mepenue
aOCOIFOTHOM BITAKHOCTH BO3TyXa M OI[EHKA
Macchl IapoB B nomenieHun". 3mepenue
K03 (UIIMeHTa ITOBEPXHOCTHOT'O HATSHKCHHUS

bubnnorexa [JOK
https://m.edsoo.ru/6bla23b5

158

@u3HYECKU NPAKTUKYM 110 TEME
"HaOutoieHne peBpalieHus YSHEPTruu
3apsKEHHOI0 KOHAEHCATOpa B IHEPTHIO
n3ny4yeHus ceeroquona” unu "Nsydyenue
IIPOTEKAHUs TOKA B LIETIH, COACPKALIEH

bubnuorexa [JOK
https://m.edsoo.ru/ec424377
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KoHieHcarop" win "Pacnipenenenue pasHocTu
MIOTEHLIMAJIOB (HANpsKEHUs) pu
IIOCJIEI0BATEILHOM COEITUHEHUHN
KOH/IEeHCATOpOB"

@uU3HYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO COCTUHEHUS
pesuctopoB" unu "M3Mepenue yeapHOro

bubnnorexa [JOK

159 CONPOTHUBJICHUS TPOBOJIHUKOB" WUJIH https://m.eds00.ru/2b179d98
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIpsDKEHUS TS JIAMITbl HaKaJTuBaHMs"
@uU3HYECKUI NPAKTUKYM 110 TEME
"Habmotenue anmexrponuza’ win "M3mepenue
3aps/ia OJTHOBAJICHTHOTO HOHA" MJTH
160 "HccnenoBanre 3aBUCUMOCTU CONPOTHUBIICHUS E;I;SSJ.I/I;I;T:;(;) (I)_IrOu/Ié4b66901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" MU T ‘
"CHATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU
auroaa"
PesepBHrlil ypok. O60011eHNE U
161 cucTeMaTH3alis 3HaHUH [0 TEME buGnnorexa LIOK
K yteMaTiKa” https://m.edsoo.ru/ed017d93
162 PezepBHblit ypok. O6o01eHue u bu6moteka [IOK
cHCTeMaTH3alus 3HaHuH 110 Teme " Jlunamuka" https://m.eds00.ru/3149956b
PesepBHeIi ypok. O000IICHHE 1
163 cucTeMaTusaiug 3Haguii mo teme "CraTtuka E;f;;;fg::)?ﬁg 97528
TBEpIOro Tena" o ]
PesepBHEIi ypok. O000IICHHE 1
164 CHUCTEMATHU3AIN 3HAHUN 110 TeMe "3aKOHEI bubnnorexa LIOK

COXPaHEHHUs B MeXaHHKe"

https://m.edso00.ru/6¢0df9cc
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PesepBHeIi ypok. O000IICHHE 1

bubnnorexa [JOK

165 cucreMaru3anus 3HaHui 110 TemMe "OCHOBEI 1
B " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Pesepsusiii ypok. O000IIIEHHE U
166 CI/ICTIe)MaTmZEHa 3HAHUU 110 TEME 1 bubnnorexa LIOK
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TemioBbie MaITUHBI
PesepBHEIit ypok. O000IICHHE 1
167 CHCTEMAaTHU3allisl 3HAHUH 110 TeMe 1 bubnuorexa [JOK
"ArperatHbie cocTosinus BemecTBa. Da3oBbie https://m.edsoo.ru/59ca5¢91
nepexopl"”
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTlgMaTI/ISZII;)I/Iﬂ 3HAHUU 110 TEME 1 bubnnorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DNeKTpruYEecKoe moJie
PesepBusblil ypok. O0001IIEHHE 1
P P . bubnmoreka [JOK
169 cucTeMaTH3alisd 3HaHUH [0 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
ITocTOsTHHBIN JIEKTPUYECKHI TOK
PesepBusblil ypok. O0001IIEHNE 1
P P . " bubnnoreka [JOK
170 cucreMarusanug 3Haguii mo teme "Toku B 1

pa3IM4HbIX cpeaax”

https://m.edsoo.ru/cc7681d4

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16
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11 KIIACC

KoanuecTBo yacos 1 DJIeKTPOHHBIE
aTa
Ne Kontpoan | Ilpakruuec uupposrie
Tema ypoka usyue
n/n Bceero HbIC KHe oOpa3oBaTe/ibHbIE
HUSA
padoTbI padoThI pecypchl
BsaumoeiicTBue MOCTOSHHBIX MATHUTOB U
1 IIPOBOJHUKOB ¢ TOKOM. MarauTHoe IoJe 1 bubmmorexa LOK
POBOA ’ ’ https://m.edso0o.ru/487a8593
I'unioreza Ammnepa
BekTop MaruutHOM uH nu. [TpuHimn
2 cyIe 1113031/1 15051 MaI‘HI/ITi}Ij; Honeﬁp H;HI/H/I 1 bubnnorexa [IOK
yrep UH ' https://m.edsoo.ru/4clabccb
MarHUTHOW MHIYKIIHH
3 MarauTHoe 1oJie MPOBOIHUKA C TOKOM. | bubnuorexa [JOK
OnbIT OpcTena https://m.edsoo.ru/d35d5262
N bubmuoreka [{OK
4 C A 1
nina Amnepa, e€ HalpaBJIe€HUE U MOJYJIb hitps://m.edsoo.r/26d9c5ba
bubmuoreka [{OK
5 P 1
cltietne sajtad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. | bubnuoteka [IOK
DNEeKTPOU3MEpPUTENIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cwta JlopeH1ia, e€ HampaBjeHUE U MOIYJIb.
7 I[BI/DKeHIfe 3] ﬂ)KeHHOIg YaCTHUIIBI B ’ 1 bubmoreia HOK
p H https://m.edsoo.ru/c97afaal
OJHOPOJHOM MarHUTHOM T0JIE
bubnuoreka [{OK
8 Pemenne 3ana 1
HHeHH Aat https://m.edso00.ru/504e98c7
bubnuorexa [{OK
9 Pabora cunwl Jlopeniia 1
peHll https://m.edsoo.ru/d518be4b
10 Pemenue 3agau 1 bubnuorexa [JOK
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https://m.eds00.ru/93617bd9

1 MarsurHoe 1oJjie B BEIleCTBE. bubnuoreka [{OK
DeppoOMarHeTUKH, Iapa- U JMaMarHeTUuKu https://m.edsoo.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMarHeTUKOB. bubamnorexa [JOK
[Tpumenenne GpeppoMarHeTHKOB https://m.edso0.ru/0b58190a
" " bubnmnorexa [JOK
13 Pewenne 3ama4 o reme "MarauTtHoe mnosue hitps://m.cdsoo.rw/5b55¢307
" " bubnuorexa [{OK
14 Pemenue 3agau no reme "MarautHoe mosie hitps://m.cdsoo.rw/4] cdacga
15 SIBiieHUE NEKTPOMArHUTHOM HHAYKIHH. bubnmnorexa [JOK
IToTok BeKTOpa MAarHUTHOM MHIYKIIUU https://m.edsoo.ru/b3efalcl
bubnuorexa [{OK
16 DAL nnaykun https://m.edso00.ru/48150bd8
17 3aKoH 3JIEKTPOMArHUTHON UHAYKIIMU bubnmnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
bubnuoreka [{OK
.T )
18 Buxpesoe anextpuueckoe nose. Toku Oyko hitps://m.cdsoo.ru/l Sabe140
19 OJ1C uHAYKINY B ABUKYITAXCS bubnmnorexa [JOK
[IPOBOJIHUKAX https://m.eds00.ru/0235¢c02
bubnuoreka [{OK
20 Pemterrte saza https://m.edsoo.ru/4dfda618
bubnuorexa [JOK
21 Hpapuno Jlerua https://m.edsoo.ru/bbc22726
WNunyktuBHOCTB. KaTylika HHAYKTUBHOCTH B bubnuoteka [IOK
22
LIETIU [IOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
T SABnenue camounaykuuu. 3J(C bubnuoteka [IOK
CaMOMHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO TOJIS1 KaTYLIKH C bubnuoreka [IOK
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TOKOM. DJIEKTPOMAarHUTHOE 110J1e

https://m.edsoo.ru/b3c0adl11

25 Pemenue 3agau bubmmorera [JOK
s https://m.edso00.ru/88f69d2b
26 O06o001IeHrEe U CUCTEMAaTH3al|sl 3HAHHUH 110 bubnuoreka [{OK
Teme "DneKkTpoaruHamMuKa" https://m.edso0.ru/76484025
7 Kontponbnas pabota mo teme bubnmorexa [JOK
"OnexTpoguHaMuKa" https://m.edsoo.ru/8ae09b98
)3 Konebarenbnas cuctema. CBOOOAHBIE bubmmorexa [JOK
KojeOanus. ["'apMoHndeckue KoiaeOanus https://m.edsoo.ru/7c1db385
79 KunemaTtuueckoe v TMHAMUYECKOE OMUCAHHUE bubnuoreka [{OK
KoJ1e0aTeIbHbIX IBIKEHUI https://m.eds00.ru/87ce9498
DHepreTudeckoe onucanue. Beios
30 JTUHAMUAYECKOTO OMMCAHUS TAPMOHUYECKUX bu6mmoreka LIOK
KOJICOAHUH U3 UX SHEPTETHYECKOTO U https://m.edsoo.1u/e3¢99692
KMHEMAaTHYECKOT'O OIHCAHUS
bubnuorexa [{OK
31 A a u dasa xoysebaHm
MITHTYa 1 asa KoneOanui https://m.edsoo.ru/7a0c439a
[lepuon u wacrora konebanuid. [Tepuox
MaJIbIX CBOOOIHBIX KOJIeOaHUI
32 MaTeMaTuueckoro MastHuka. [lepuo bubmmorera [IOK
. - epHo https://m.edsoo.ru/e0399319
CBOOOAHBIX KOJIEOAHUN TTPYKHHHOTO
MasTHHKA
13 3aryxaroiue Kojaebanusi. BeiHyX/1eHHbIE bubnmnorexa [JOK
kosnebanus. Pezonanc https://m.edso0.ru/72¢93d09
bubnuorexa [{OK
34 ABTOKOJIC0aHMS
https://m.edsoo.ru/6add2644
b K
35 Perenue 3agau nbmorexa L0

https://m.edsoo.ru/addeec?1
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https://m.edso0.ru/756123¢5

36 Ypok-koHpepeHmus "MexaHndeckue bubnmnorexa [JOK
KOJICOAHUS B MY3bIKQIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o001IeHrEe U CUCTEMAaTH3al|sl 3HAHHUH 110 bubnuoreka [{OK
teme "Mexanndeckue KoeoaHus" https://m.edsoo.ru/eb84182f
18 DNEeKTPOMarHUTHHIE KOJICOaHMUS. bubnmorexa [JOK
KonebaTtenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3b aMIUIUTYIBI
39 3a 1:1 : KOHJEHCATOpa C aMILIUT 0y171 CHJIBI bubmorexa HOK
PAA g P A https://m.edsoo.ru/093f9afl
TOKa B KOJIeOATeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B UJI€ATTbHOM bubnmorexa [JOK
K0JIe0aTEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarolre 3J1eKTPOMarHuTHbIE KOJIeOaHusl.
41 BI)IZIX CHHBIC SHGII:T OMarHUTHBIC bubmorexa HOK
YHA P https://m.eds00.1u/5¢668619
KoseOaHus
4 [Tepemennsblit TOK. Pe3uctop u koHAEHCATOD B bubamnorexa [JOK
LIENTA IEPEMEHHOI0 TOKa https://m.eds00.ru/84836152
43 Karyika HHIyKTUBHOCTH B LIENIU Bbu6mmoteka LJOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa 11 DJIEKTPUYECKON LN Bbu6mmoteka LJOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MonHoCTh IEPEMEHHOT0 TOKA.
45 AMIUTUTYTHOE | ICHCTBYIOIICE 3HAUCHUE bubmorexa HOK
A A Yo https://m.edsoo.ru/lcac6ede
CHUJIBI TOKA W HAIPSIKEHUS
46 Pe3oHaHC B 2JI€KTpHUUYECKOM 11enH bubmorexa HOK
p " https://m.eds00.ru/087506df
b K
47 Perenue 3agau nbmorexa IO

https://m.edsoo.ru/al6836a4
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Wneanbubiif Tpancgopmatop. [Ipoussoactso,

48 nepeava u NoTpedIeHUe dMEKTPHUICSCKON bubmmorexa LIOK
pe p p https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTUYECKUE PUCKHU TIPHU MPOU3BOJICTBE
49 AJIEKTPOIHE FI/II/IpK BT g a I/IF():HOJII)?,I(L)BaHI/IH bubmmorexa LIOK
p prit. BYIBTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B MTOBCETHEBHOM KU3HU
bubnuorexa [{OK
50 P
clietme safad https://m.edsoo.ru/ee6677ed
bubnuorexa [{OK
51 P
clietme safat https://m.edsoo.ru/7cab59{8
5 O06o001IeHre U CUCTEMAaTH3al|sl 3HAHUH 110 bubnuoreka [{OK
TeMe "DIeKTpOMarHuTHbIEC Kojaebanus" https://m.edsoo.ru/401024a9
53 MexaHu4yecKue BOJTHBI. XapaKTePUCTUKHI bubamnorexa [JOK
MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubnuorexa [{OK
55 3ByK. XapakTepuc 3ByKa
BYK. AapaKTCPHCTHIH 3BYK https://m.edso0.ru/138b6f09
56 HNudpaszsyk u ynprpassyk. [llymoBoe bubnmnorexa [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo0.ru/7380038f
bubnuorexa [{OK
57 Pemenue 3ana
HICHHIE 3aad https://m.edsoo.ru/cfd918bf
58 DeKTpOMarHuTHbIE BOJHBL. U3mydenue bubnmnorexa [JOK
DJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MIEKTPOMAarHUTHBIX BOJH. CBOMCTBA bubamnorexa [JOK
DJIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
60 [Ikana 37eKTPOMarHUTHBIX BOJIH. bubmmorexa [JOK

HpI/IMeHCHI/Ie QJICKTPOMAriMTHLIX BOJIH B

https://m.edso00.ru/49bel{9¢e
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TEXHUKE U OBITY

IIpHHHHHBIpaHHOCBHSHIITGHGBHHGHHH.

61 Pannonokanusi. DneKTpoMarHuTHOE bubmmorexa [JOK
A . DOM: https://m.edsoo.rw/9f96f1 f3
3arps3HEHUE OKPYKAIOIIEH CpeIbl
6 Kontponbnas padota no teme "Konebanus u bubnmorexa [JOK
BOJIHBI" https://m.edsoo.ru/4{7985a0
63 CaerT. 3aKOH IPSIMOJIMHENHOTO Bbubmmoteka LJOK
pacupoCTpaHEeHHUsI CBETa https://m.eds00.ru/f9566406
64 Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHA bubnmnorexa [JOK
IIPSAMOJIMHEMHOT'O paclpOCTPAHEHHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBII MOKa3aTelb MPEIOMIICHUS.
66 [lonHOE BHYTpEHHEE OTpaXKEHUE bubmmorexa LIOK
vap p ) https://m.edsoo.ru/bc2e55¢cd
[IpenenbHbINA yroa MOTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pewienue 3a1au Ha npUMEHEHUE 3aKOHOB bubnmorexa [JOK
OTPa’KCHUA U MPETOMIICHUS CBETA https://m.eds00.ru/49d830a9
68 Xon nyuyei B mpusme. Jlucnepcus cBera. bubnmorexa [JOK
CnoxHbIl cocTaB Oenoro cera. LBet https://m.edsoo.ru/d8elc3be
69 JInn3pl. DOKYCHOE pACCTOSIHUE U ONITHYECKAs bubamnorexa [JOK
CHUJIa JIUH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n300paxeHuii B IMH3aX U UX bubnuoteka [IOK
cucTtemMax. YBEJIUYEHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha mocTpoeHue
71 M300paKeHUI, TOTyYaEMBIX C IIOMOIIBIO bubmmorexa LIOK
P ’ i - https://m.edsoo.ru/5a868f09

JINH3
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bubnuorexa [JOK

72 r
713 KaK OIrieckas cnetema https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [Ipenensr npuMeHUMOCTH bubmmorexa [JOK
T€OMETPUUECKON ONITUKHU https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETa U METO/Ibl €€ U3MEPEHUS buommorexa LIOK
p A P https://m.edsoo.ru/f32aab06
bubnuoreka [{OK
75
Jlucniepens caera https://m.edsoo.ru/lel6ecbe
bubnuoreka [{OK
76 "
HTEp(epenius cBeTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHble HCTOUHHUKH. Y CIIOBUS bubmmorexa [JOK
HAOII0IEHUST MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bubnuoreka [{OK
78 P
CHICHHE 3alad https://m.edsoo.ru/3061de2b
bubnuoreka [{OK
I1
7 PHMEHEHHE HHTEp(epeHIH https://m.edsoo.ru/668edbc8
bubnuorexa [{OK
80
Jlugpai caeta https://m.edsoo.ru/12ed04b5
81 JudpaxknuonHas peméTka. Y cioBue bubnuoreka [IOK
Ha0JII0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [{OK
82 P
CHICHHE a1t https://m.edsoo.ru/d58c411a
23 [Tonepeunocts cBeTOBBIX BOJIH. [lonsipuzanus bubnuoreka [IOK
CBETa https://m.edsoo.ru/e9890fe9
bubnuorexa [{OK
84 Pewenne 3ana
HICHAE 98T https://m.edso0.ru/c56c8158
b K
85 CBeTOoBBIE ABJICHUS B IPUPOLE nomiorexa LIO

https://m.eds00.ru/0b36363d



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d

26 O06o001IeHNEe U CUCTEMAaTH3al|sl 3HAHUH 110 bubnuoreka [{OK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bubnuorexa [{OK
87 K 0 O
OHTpOJIbHAs paboTa no TeMe «OnTuKa» hitps://m.cdsoo.rw/823 15dd4
['panuiibl TPUMEHUMOCTH KIIACCUYECKOM
88 MEXaHHUKH. 3aKOHBI 3JIEKTPOIMHAMUKHU U bubmorexa HOK
' poa https://m.edsoo.ru/c9bd77cb
MPUHIUTT OTHOCUTEILHOCTH
29 [TocTynatel cienuanbHOU TEOPUU bubnuoteka [IOK
OTHOCUTEJIIBHOCTHU https://m.edsoo.ru/c56105¢cb
[IpocTpaHCcTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeoOpazoBanus Jlopenma. YcimoBue
90 I pI/ILII/IIleOCTI/I OTHO(I))I/ITeLj'IBHOCTB bubmoreia HOK
P ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMeIJIieHue BPEMEHU U
COKpAIIICHHUE JITTUHBI
91 OHEprus U UMILYJIbC PEISITUBUCTCKON Bbubmmoteka LJOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
9 CBs13bp MaccChl € SJHEPTUEN U UMITYJIbCOM Bbubmmoteka LJOK
PEISATUBUCTCKON YaCTHUIIBbI. DHEPTHUsl TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIOBOE U3IyUYCHUE bubmmorera [JOK
i https://m.edsoo.ru/f54035a5
bubmuoreka [{OK
94 3 B
AKOM CMELICHHA BHHa https://m.edsoo.ru/1¢5{f752
bubnuoreka [{OK
95 r M. I1 . @
UIoTe3a JIaHKa 0 KBaHTax. ®OTOHBI hitps://m.cdsoo.ru/as a2 18
bubnuorexa [{OK
96 DHe ¢ ¢poToHa
HEIUA 1 HMITYJIBC (OTOH https://m.edsoo.ru/7fb307ec
97 ®otordpext. Onpitet A. I'. Cronerosa. bubnuoreka [IOK

3akoHsbI porodddexra

https://m.edsoo.ru/8c68e5b9



https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9

08 YpasHenue DitameitHa s porodaddexra. bubnmnorexa [JOK
"Kpacnas rpaanna” gotorddexra https://m.edsoo.ru/01ef4556
bubnuorexa [{OK
. IT. H.
99 JlaBnenue cBera. ONBITHI JleGeneBa hitps://m.cdsoo.rw/64b4f966
. bubmmorexa [JOK
100 BouiHOBBIE CBOIICTBA YaCTHIL hitps://m.cdsoo.ru/f59cfeec
Bonust ne bpoitns. /[nvna BonHs 1e bpoiins
101 u aBMeHLI Op6J'IaCTI/IZJI'IOKaIII/13a I/II/IH ’ bubmorexa [IOK
P P N B https://m.edsoo.ru/5df8bafl
JBUXKYIIEHCS YaCTHUIIBI
102 KopmyckyisipHO-BOJIHOBOM yainu3m bubmorexa [IOK
PHYCKY AP Y https://m.edsoo.ru/8ccab62a
bubnuoreka [{OK
103 Judpakius 31eKTpOHOB Ha KpUCTaIax hitps://m.edsoo.rw/30dbal 8
Cnenuduka n3aMepeHuid B MUKPOMHUPE.
104 COO?H(()bH_IeHI/I}I HeI())n e eHéHH(E)CTeﬁp bubmorexa HOK
. peA https://m.edsoo.ru/65783dec
[eitzenbepra
bubnuoreka [{OK
105 P
CHICHHC rpa(queCKHX saad https://m.edsoo.ru/e70195bd
bubmuoreka [{OK
106 P &
CUICHIE pACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3 182
107 KontponsHast padora o Temam: "OCHOBBI bubnuoteka [IOK
CTO", "KopmyckyasipHO-BOJTHOBOM JTyanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmorexa [JOK
[Tnanerapras monens atoma Pesepdopma https://m.edsoo.ru/312b750a
bubnuoreka [{OK
109 IT b
OcTyTIaTR bopa https://m.edsoo.ru/404dfa9a
Buasl cnektpoB. CriekTp ypOBHEHN 3HEpruu bubnmorexa [JOK

110

aToMa BOOopoaa

https://m.edsoo.ru/cf74bl1a



https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

11 CrioHTaHHOE U BBIHYKJEHHOE U3JTyYeHUE bubnuoteka [IOK
CBeTa https://m.edsoo.ru/f945d85¢
112 Tasep bubnuorexa [{OK

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens snpa ['elizen6epra-
HBanenko. 3apsig 1 MacCoBO€ YUCIIO sAJpa.
HM3oronsl. PagnoakTuBHOCTE

bubnuorexa [{OK
https://m.edsoo.ru/34ada5de

114

3aKOoH painoaKkTUBHOro pacnajaa. ColicTBa
MOHU3UPYIOIIETo U3iydyeHus. Bausnue
PaZMOAaKTHBHOCTH HA KUBBIE OPTaHU3MBI.
JozumeTpus

bubmuoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBA3U HYKJIOHOB B sijipe. SepHbie
cuibl. Jlepext Maccol siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpodiieMsr
YIIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCEKThI Pa3BUTHS SICPHOM
SHEPIreTHKU

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Meroasl perucTpaluy U UCCIEI0BAHNS
AJIEMEHTAapHbIX YacTull. PyH/1aMEeHTAIbHbIE
B3aUMOJICUCTBUSA. bapuOHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHoOn
Mozenu. KBapk-rirooHHas MoJieb aJpOHOB

bubnuoreka [{OK
https://m.edsoo.ru/1ac08a5b

117

®dusuka 3a npenesnamu CTaHIApPTHON MOJAEIH.
TémHas Marepust U TEMHast SHEPIUsl.
EnuncTBO DM3nveckoil KapTHHBI MUpa

bubnuorexa [{OK
https://m.edsoo.ru/c026fd37

118 Oranel pa3BUTHS aCTPOHOMUHU. 3HAUCHUE bubnuoteka [IOK
acTpOHOMHUH https://m.edsoo.ru/ad73e145
119 [IpumMeHMMOCTb 3aKOHOB (PU3UKU IS Bbu6mmoteka LJOK



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145

00BsICHEHUS IPUPOJIbI KOCMUYECKHUX
00BeKTOB. MeTo/1bl aCTPOHOMUYECKHUX

https://m.eds00.ru/39¢44028

HCCIICTOBaHUM
CoBpeMeHHbBIEC ONTHYECKUE TEIECKOTIBI,
120 aJIMOTEJIECKOIIbI, BHEATMOC(EepHas bubmmorexa LIOK
pail ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3aH0T0 HeOa. Co3Be3aus, spKue bubamnorexa [JOK
3BE3/bl, IJIAHETHI, UX BUJIMMOC JBHKCHUC https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connne. ConHeunast
122 aKTUBHOCTE. McTounuk sHeprun CoiHIa u bubmorexa [IOK
.. . P B https://m.edsoo.ru/22748eb4
3BE3
3BE3bI, UX OCHOBHBIC XapaKTEPUCTHKH.
123 Junarpamma "crekr aHLHII)JI?I Knr;cc - bubmorexa HOK
P ., p https://m.edsoo.ru/42169944
CBETUMOCTbD
124 3Be3b1 TJIIaBHOM IIOCIIEJ0BATEIBHOCTH bubmmorexa LOK
a a https://m.edsoo.ru/b3cb766¢
Bnyrtpennee ctpoenue 38€31. CoBpeMeHHbIE
125 MIPEJCTABIICHUS O TPOUCXOKICHUH U bubnuorexa [JOK
spoJrrony CoTHIA U 3BE3]. DTallbl KU3HHU https://m.edsoo.ru/d09da494
3BE3/1
126 Mneunslii [1yts — nama "anaktuka. Tumnsr Bbu6mmoteka LJOK
rajmakTuk. YEpHbIE IBIPHI B sApax TATAKTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenue Beenennoit. 3akon
127 Xa00ma. Teopust Boibiioro B3peiBa bubmmorera [JOK
+ 0P pRIBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe uznyueHue
128 MacmtabHasi cTpyktypa Beenennoi. bubnmnorexa [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie mpoOieMbl acTpOHOMUU bubnmnorexa [JOK



https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633

https://m.edsoo.ru/d37d9ffe

Pu3NYECKU IPAKTUKYM 110 TEME
"HccaenoBaHue MAarHUTHOTO II0JIST
IIOCTOSTHHBIX MaruuToB" win "VccienoBanue

bubnuorexa [{OK

130 .
CBOKCTB (heppoMarHeTUKoB" WK https://m.edsoo.ru/67361aef
"UccneqoBanue OECTBUA ITIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
PuU3nYeCKU MPaKTUKYM I10 TEME
"N3mepenne cuiibl Amniepa” unu "M3yuenune
" bubnmorexa [JOK
131 3aBUCUMOCTH CHJIbI AMIIEpa OT CHUJIBI TOKA
" N https://m.edsoo.ru/fcae91e9
uin "Onpejenenre MarHuTHOM WHIYKIIUY Ha
OCHOBE M3MepEeHUs CUiIbl Amrepa”
PuU3nYeCKU IPAKTUKYM I10 TEME
"UccneqoBaHue SIBJIEHUS DJIIEKTPOMArHUTHON
132 | | p https://m.edsoo.ru/c36658da
uHaykuuu" win "OnpeneneHne nHIyKIUU
BUXPEBOTO MarHUTHOTO MoJIs"
DuU3nYeCKU IPAKTUKYM I10 TEME
133 "UccnenoBaHue siBIEHUSA CaMOUHTyKIUN" bubnuorexa [JOK
win "COopKa MOJIEeH 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
DuU3nYECKU IPAKTUKYM I10 TEME
" . bubmmorexa [JOK
134 N3mepenune neproaa cBOOOAHBIX KOJICOAHMI
" https://m.edsoo.ru/5d159d35
HUTSHOT'O U IPYKUHHOI'O MassTHUKOB
DuU3nYeCKU IPAKTUKYM I10 TEME
" bubmmorexa [JOK
135 [TpeoOpazoBanue SHEPTUH B IPY>KUHHOM
" https://m.edsoo.ru/a28026bd
MAasiTHUKE
136 Pu3NYECKU IPAKTUKYM 110 TEME bubnuoteka [IOK

"UccnenoBanue nepeMeHHOT0 TOKa Yepes

https://m.eds00.ru/89dc2d90



https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd

MOCJIEIOBATEILHO COCIMHEHHBIE
KOH/IEHCATOp, KaTyLIKy U pe3ucTop’ uin
"HUccnenoBanue pabOThl HICTOUHUKOB CBETA B
LIeTIH IEPEMEHHOr0 ToKa"

®uznyeckuil npakTukyM 1o teme "M3yuenue

bubnuoreka [{OK

137 [apaMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3NYECKU IPAKTUKYM 110 TEME

138 "N3mepeHue nokasaresus IpeaoMiIeHUs bubnuoteka [IOK
crexna" win "llonydenue uso0pakeHus B https://m.edsoo.ru/42569¢al
CUCTEME U3 IIJIOCKOTO 3epKajla ¥ JIUH3bI"
DuU3nYECKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO BuGmiorexa LIOK

139 paccTosiHuA OT BellecTBa (Ha mpuMepe hitps://m.cdsoo.r/b879fb3f
*Kuakux uH3)" unu "M3mepenue GokycHOro
pPacCcTOsSIHUS PACCEUBAIOIINX JIUH3"
'C'DI/I?;I/IHGCKl/Iﬁ MIPAKTUKYM I10 TEME BuGmorexa LOK

140 HH;?;I;;[::IT;HHZ?:T)ZTHHH, HEHTEp{epeHtih https://m.edsoo.ru/8b7ac737
DuU3nYeCKU IPAKTUKYM I10 TEME
"Onpenenenre UMIyJIbCa U SHEPTUH

141 PEISITUBUCTCKUX YacTull (1o (ororpadusim ngs?;;?:;(;gﬁ/léﬂ%cﬁ
TPEKOB 3apSKEHHBIX YaCTUIl B MATHUTHOM
nosie)"
Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [Inanka Ha ocHOBE BuGmmorexa LIOK

142 uccnenoBanus Gorordexra” wim httos://m.edsoo.rw/cb9 16182

"HccimenoBadHue 3aBUCUMOCTH CHUJIBI TOKA
4yepe3 CBETOAMO/] OT HANpPsKeHUus"



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

143

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJAa U U3MEPEHUE
nocTostHHOM Punbepra”

bubnuorexa [{OK
https://m.edsoo.ru/ec651eb8

144

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue pagqnoakTUBHOTO OHA C
UCIIOJIb30BaHueM Jo3umerpa uinu "M3yuenue
MOTJIOLICHHs OeTa-4yacTHI] allfoMUHHEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabebe

145

Pu3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenus 38€31H0r0 HEOa
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TIPHIIOKCHUH JIJIs
OTIpEICTICHUS TTOJIOKEHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro noixyumapus 1 sipkue
3Bé31b1" wiK "HaOiroaeHus B TeIecKoll
JlyHbI, IJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOILICHUH"

bubnuorexa [{OK
https://m.edsoo.ru/1072021e

146

O0o001Ien e U cucTeMaTu3alys 3HaHni. Poas
(U3UKH U aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJOTHYSCKOM, COITMAIILHON M STHUECKOH
chepax eaTeTbHOCTH YeJI0OBeKa

bubnuoreka [{OK
https://m.edsoo.ru/ad6ddeed

147

O000111eHME ¥ cUCTEMATH3aIMs 3HaHui. Poib
¥ MeCTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bubnuoreka [{OK
https://m.edsoo.ru/18f19f7¢

148

O06o061ieHue u cucreMarusanus 3HaHuii. Poinp
dbuznyeckoit Teopur B HOpMUPOBAHUH
MpeJICTaBICHU 0 (PU3NUECKON KapTHHE
MHUpPa, MECTO (PU3HUECKON KapTHHBI MHpa B

bubmuoreka [{OK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJE

149 O000I11IeHNE U CUCTEMATU3ALUs 3HAHUN 110 bubmuorexa [JOK
teMme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 110 bubnuorexa [{OK
teMe "Kunematuka" https://m.edsoo.ru/4e31b507
151 O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN 110 bubnuorexa [JOK
teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHre U CUCTEMAaTH3al|s 3HAHUH 110 bubnuoreka [{OK
teme "Cratuka TBepaoro tena" https://m.edsoo.ru/3ccad82¢
153 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 110 bubnuorexa [{OK
TeMe "3aKOHbI COXPAHEHHUs B MEXaHUKE" https://m.edsoo.ru/32a4d1a0
O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN 110
154 TeMe "OCHOBBI MOJIEKYJIAPHO-KMHETHUECKON bubmorexa LOK
" yp https://m.edsoo.ru/ed440ca®
TEOPUH
155 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN 110 bubnuorexa [{OK
teme "Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/c63f7¢10
O0001Ienre U cucTeMaTH3anys 3HaHAHA 110
156 TeMe "ArperaTHble COCTOSIHUS BEIECTBA bubnnorexa [IOK
P B ' https://m.edsoo.ru/1d36b5b1
@da30BbIC IEPEXOBI
157 O06o001IeHre U CUCTEMAaTH3alUsl 3HAHUH 110 bubmuoreka [{OK
teMe "DnekTpuyeckoe nose" https://m.edsoo.ru/3bf0def9
158 O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN 110 bubnuorexa [{OK
teMme "[1oCcTOsHHBIN 37eKTpUUecKuid ToK" https://m.edsoo.ru/71453ee6
159 O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN 110 bubnuorexa [JOK
teme "Toku B pa3nuuHbIX cpegax" https://m.edsoo.ru/3d40077a
160 O0o01IeHre ¥ CHCTeMAaTU3alNs 3HAHUN 110 bubnmorexa [JOK



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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teme "MaruutHoe moJe"

https://m.edsoo.ru/3b4c06ae

PesepBubiit ypok. O60011eHNE U

bubnuoreka [{OK

161 cUCTEMaTU3alysl 3HaHUHN 10 TEME
https://m.edso0.ru/053e2248
"DeKTpoMarHuTHas MHIyKIus"
PesepBurlii ypok. O0001IEHIE U

162 CHCTIe)MaTI/BZpH;I 3HAHUH 110 TEME bubmorexa HOK

° B . hitps://m.edsoo.rw/d6310bfd
Mexannueckue KoieOaHus
PesepBurlii ypok. O0001IEHIE U

163 CHCTIe)MaTI/BZpH;I 3HAHHUH 110 TEME bugmorexa LIOK

" H | https://m.edsoo.ru/5e2bb&3d
DJIIeKTpOMarHUTHBIC KoJIeOaHus
PesepBHeIit ypok. O600IICHHE 1

L64 CHCTeMaTH3aIlus 3HaHUH 110 TeMe bubnuorexa [{OK
"MexaHU4eCKHUE U DJIEKTPOMArHuTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBusiit ypok. O60011eH1E U bubnmorexa [JOK
cucTeMarusanus 3HaHuu mo teme "Ontuka" https://m.edsoo.ru/52ad1603
PesepBueiil ypok. O0001IEHNE U

P P . " bubnuoteka [IOK
166 cucreMarusanysa 3HaHui 1o teme "OCHOBEI
https://m.edsoo.ru/Sbeclc65
cTo"
Pesepsueiil ypok. O0001IEHNE U

167 CI/ICTI;)MaTI/BZpI/IH 3HAHUH 110 TEME bubnnorexa [IOK
. H . . https://m.edsoo.ru/f7¢59d38
'KopnyckysipHO-BOJIHOBOU Jyanu3m"

PesepBurblii ypok. O0001I€HIE U
168 CHCTgMaTH3ZpHH 3HaHUH 110 TeMe "DPu3uka bubnnorexa [IOK
" I https://m.edsoo.ru/1£511654
aToMa
PesepBurblii ypok. O0001IEHIE U
P P . " bubnmorexa [JOK
169 cucTeMaTru3anus 3Hagui mo teme "dusuka

ATOMHOI'O d1pa U 3JICMCHTAPHBIX “IaCTI/II_I"

https://m.eds00.ru/905¢5ce0



https://m.edsoo.ru/3b4c06ae
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170

PesepBHeIit ypok. O600IICHHE 1
CHUCTEMaTH3aIus 3HAHUH 110 TeMe " DJIEeMEHTHI
actpouzuku"

bubmuoreka [JOK
https://m.edsoo.ru/2bffb94c¢

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16



https://m.edsoo.ru/2bffb94c




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBbHOU ITPOI'PAMMBI10 KJIACC

Kon
nposepsie
MO0
pe3yJibTa
Ta

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeIbHOM MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHusi

JleMoHCTpHpOBaTh, Ha MOpUMEpax poiib U MecTo (GU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHUHBI MUpPa, B Pa3BUTHH COBPEMEHHOW TEXHHKH U
TEXHOJIOTHil, B IPAKTUYECKOU AESITENbHOCTH JTIOACH

10.2

YuuThiBaTh TpaHMLbl NPUMEHEHUS H3YYEHHBIX (U3MUECKUX  MOJEIEH:
MaTepuaibHas TOYKa, WHEpLUalbHas CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE
TEJI0, UACATBHBIA Ta3; MOJEIH CTPOCHHUS Ta30B, KUIKOCTEH M TBEPIBIX Tell,
TOYECUHBIN AJIEKTPUUYECKHUH 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1ad

10.3

Pacno3naBate (Qusnueckue sBICHHSA (MIPOLECCH) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHHUSI BEIECTBA U
ANEKTPOJMHAMHUKHU: PAaBHOMEPHOE M  PABHOYCKOPEHHOE MPAMOJIMHEHHOE
JBIDKEHUE, CBOOOJIHOE MaJieHUe Tell, JBWKEHHE IO OKPYKHOCTH, HHepLus,
B3auMojeiicteue  Tten;  auddy3us, OpOYHOBCKOE JBH)KEHUE, CTpPOEHHE
KHUJIKOCTEH M TBEPABIX Tel, H3MEHEHHe o0bEéMa Tel NpU HarpeBaHUU
(oXJaxaeHNUHN), TEIJIOBOE pPAaBHOBECHE, UCIApeHHe, KOHJEHCalus, IJIaBJICHUE,
KpUCTAJIIIM3aLMsl, KUIIEHUE, BJIAXKHOCTH BO3/lyXa, IMOBBIIICHUE JABJICHUS Tras3a
IIPYU €r0 HarpPEBaHUU B 3aKPBITOM COCYJI€, CBA3b MEKIY I1apaMETPaMU COCTOSIHUS
rasa B H30IpOLECccax; IEKTPU3aLuUs Tel, B3AUMOJAEHCTBHE 3aps/10B

10.4

OnuceiBaTh MEXaHUYECKOE [BH)KEHUE, HCIONIb3YyS (DU3MUYECKHE BEIMYMHBI:
KOOpJAMHATA, IIyTh, IEPEMEILUEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
VMITYJIBC T€Jla, KHHETUYECKask SHEPrus, IOTEHIMAIbHAs SJHEPrUsl, MEXaHUYECKast
paboTra, MeXaHHWYecKass MOILIHOCTb, MpPU ONHCAHUMU TPABUIBHO TPAKTOBATh
(Gu3nYECKUN CMBICI MCIIONb3YyEMbIX BEJIWYUH, UX OOO3HAUYEHUS M E€AMHMIIbI,
HAXOJIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAMU

10.5

OnuceiBaTh HW3Y4YEHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS,
UCTIONB3YsT (PU3MUECKUE BEIMYMHBL JaBICHUE Trasza, TeMIlepaTypa, CpPEIHSs
KHHETHYeCKas SHEPTHUs Xa0THYECKOTO JIBAKEHUS MOJIEKYJI,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora rasza, KOI(PPUIHMEHT TMONE3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATENS; TPU ONUCAHMM NPABUIBHO TPAKTOBAaTh (PUIUYECKUN CMBICI
UCIIONIb3YEMBIX BEJIIMYUH, UX O0O3HAUEHUS U €IWHUIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DM3MUYECKYIO BEIMUUHY C APYTUMU BETHYNHAM

10.6

OnuceiBaTh M3y4YEHHBIC AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBIeHUs (TIPOIIECCHI), UCTIONB3Ys (PU3NUECKIE BEIUYMHBL: AIEKTPUUECKUN 3apsi,




SJICKTPHUYCCKOC II0JIC, HaHpH)KéHHOCTB I10JI4, IIOTCHI AT, Pa3HOCTb
MNOTCHUUAJIOB, IIPpU OIIMCAHUHW IIPAaBHUJIbHO TPAKTOBATH (1)H31/I‘-I€CKI/If/'I CMBICJI
HCIIOJIB3YCMbIX BCJIIMYHH, HUX 0003HAUYCHHS H CANMHUIBI, YKa3blBaTb q)OpMy.HI)I,
CBA3BIBAIOIIUC NTAHHYIO (bHSI/IquKy'I-O BCJIMYHHY C APYTUMH BCIMYNHAMU

10.7

AHATM3UPOBATh (DM3MUECKUE TMPOIECChl W SBJICHHS, HCIONB3YsS (PUINICCKUE
3aKOHbl M NPUHLMIBL: 3aKOH BceMupHoro tsarorenus, [, II w III 3akoHsl
Hprotona, 3ak0H COXpaHEHHS] MEXAHUYECKOW DJHEPIHH, 3aKOH COXPaHCHUS
MMITYJIbCA, IPUHLIMI CYNIEPIO3ULIUU CUJI, TPUHIUI PABHONPABUS MHEPLIMAIBHBIX
CUCTEM OTCU€Ta; MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPHUI0 CTPOCHHMS BEIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPeAHEH KUHETHYECKOW PHEPTUH TEIIOBOTO JABUKCHUS
MOJIEKYJI ¢ aOCONIOTHON TeMIepaTypoil, MepBbIid 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHUs DJIEKTPUUYECKOro 3apsna, 3akoH Kyrnona; mpu 3TomM paznuyarh
CJIOBECHYI0 (POpPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKEHUE U YCIIOBHS
(rpaHuLIbl, 006J1ACTH) IPUMEHUMOCTH

10.8

OOBSCHATh OCHOBHBIC NMPUHIIUIIBI JESHCTBUS MAIIMH, TPUOOPOB U TEXHUUYCCKUX
YCTPOMCTB; pa3nuyaTh yCJIOBHS UX 0O€30MacHOr0  HWCIOJIB30BaHUS B
OBCEIHEBHON KU3HU

10.9

BBINONHATE  AKCHEPUMEHTBI IO HWCCIEAOBAHUIO (U3UYCCKUX SIBICHUH WU
IPOIIECCOB C HCIIOJL30BAaHHEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI; MPH 3TOM
dbopmynupoBath mnpobieMy (3aady) U TUIOTE3y Y4YEOHOro HSKCHEPHUMEHTA,
coOuparh yCTaHOBKY M3 TPEUIOKCHHOTO OO0OpYIOBaHUS, MPOBOIUTH ONBIT U
(bopMyIUPOBaThH BHIBOIBI

10.10

OCYH_IGCTBJ'IHTL IMpsAMBIC U KOCBCHHBLIC H3MCPCHUS (1)1431/1%01(1/1)( BCIIMYHH; IIPpH
3TOM BBI6I/IpaTB OIITHMMAJIBHEIN CIIOCO0 HU3MCPCHHUA U HCIIOJIb30BATH M3BCCTHBIC
MCTOAbI OLICHKHU HOFp@I.HHOCTCfI I/ISMepeHI/Iﬁ

10.11

Hccnenosath 3aBUCHMMOCTH MCKIAY (1)I/IBI/ILI€CKI/IMI/I BCINYHNHaAMM C
HCIIOJIb30BAHUEM IIPAMBIX HBMGPGHHﬁ; IIpyu 5TOM KOHCTPYHUPOBATH YCTAHOBKY,
(1)I/IKCI/IpOBaTB PE3YIbTAaThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/ISI/IIIGCKI/IX BCINYHNH B
BUIC Ta6J'II/II_I n Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM UCCICOAOBAaHUA

10.12

CoOumoiaTh TipaBmJIa 0€30MACHOTO TpyJa NpPH IMPOBEJACHUU HCCIICIOBAaHUN B
pamMKax y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-HMCCIICAOBATCILCKON W MPOCKTHOMN
JESITEIIBHOCTH C UCIIOJIb30BAHUEM M3MEPUTEIILHBIX YCTPONCTB U J1a00PaTOPHOTO
o0opynoBaHus

10.13

Pemiate pacuérHble 3aaun ¢ SIBHO 33JaHHON (PU3UYECKON MOJEIBIO, UCIIONb3Ys
dusznueckue 3aKOHbBI W TPUHIUIBI, HAa OCHOBE aHaiHW3a YCIOBUS 3a/Ja4u
BbIOHpaTh (PU3MUECKYIO0 MOJIENb, BBIICIATh (PU3NUECKHE BETUUUHBI U POPMYIIBL,
HEoOXouMbIe IS €€ pelIeHus, TPOBOAUTh PacuéThl M OLIEHUBATH PEAbHOCTh
MOJy4YEHHOT0 3HaUYeHUs (PU3HUECKON BEITMYMHBI

10.14

Pemars kadecTBeHHBIC 3aJayM: BBICTPANBATh JIOTUYCCKU HEIIPOTUBOPCUUBYHO
LCIIOYKY paccy;xz(eHI/Iﬁ C OHOpOﬁ Ha M3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTU H
@HSHHGCKI/IC SABJICHUA

10.15

Hcnonb3oBath npu peuieHuu yuyeOHbIX 3aJa4 COBPEMEHHbIE MH(OPMaLMOHHbIE




TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALIMU U MTPEACTABICHUS
y4eOHOW W HAYYHO-TIONMYJISIPHOW HH(DOpPMAIMK, IOJYYCHHOH W3 Pa3IMYHBIX
HUCTOYHUKOB; KPUTHUSCKH aHATH3UPOBATH TOTy4aeMYI0 HHPOPMAIIHIO

10.16

[IpuBoaMTH TpUMEPHI BKJIAZa POCCHICKUX M 3apyOCKHBIX YYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOMIETO MHpAa, B pPa3BHTHE
TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonb30BaTe TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEJHEBHOM KM3HM JUIS
oOecrieyeHnst 0€30MACHOCTH TPHU OOpAIICHHH C MPUOOPAMU U TEXHHYECKUMHU
YCTPOUCTBAMH, /ISl COXPAHEHUS 37I0POBbSI M COOIIOACHUSI HOPM SKOJIOTUIECKOTO
MOBEJICHUS B OKPYXKAKOUIEH cpee

10.18

PaGorare B rpymme ¢ BBIIOJHEHHWEM Pa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHANIBHO pACHpPENeNiaTh OOS3aHHOCTH U
IUIAHUPOBATh  JEATENIBHOCTh B  HECTaHJAPTHBIX CHUTyallUsX, aJeKBaTHO
OLICHUBATh BKJIaJ KaxXa0ro u3 Y4aCTHHUKOB I'pYIIIbI B PEIICHHUEC
paccMaTpuBaeMou MpoOIeMBbI

11 KUIACC

Kon

npoBepsie

MOI'0

pe3yJabTa

Ta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHusi

JleMOHCTpHpOBaTh Ha IpHUMEpax pojiab M MecTo (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOH TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON JESATEIbHOCTH JIO/IEH, LEIOCTHOCTh U €IUHCTBO
(du3nyecKoil KapTUHBI MUpa

11.2

Y4uTHIBaTh IPaHULIBI TPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJENICH: TOUSUHBIH
JNEKTPUYECKUHN 3apsl, sAepHas MOJENb aToOMa, HYKJIOHHAas MOJENb aTOMHOTO
A1pa MpH pelieHny (HU3NUecKux 3aaad

11.3

PacnosnaBath Qu3uveckue sBieHUs (IIPOIECCh) U OOBSICHATh MX HAa OCHOBE
3aKOHOB  DJJICKTPOJAMHAMHKHA W KBAaHTOBOW  (PM3UKHU:  DJIEKTPHYECKAsS
POBOJIUMOCTbD, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHS TOKA,
B3aHMOH€ﬁCTBH€ MarHuToB, OJICKTPOMAarduTHasA HUHAYKIOUA, I[el\/JICTBI/Ie
MAarouTHOro 1IoJjii Ha M[IPOBOAHHUK C TOKOM n [[BI/DKYIIII/II;'ICH 3apsanm,
AJIEKTPOMAarHUTHbIE KOJE€OaHUsT U BOJIHBI, MPSIMOJUHEHHOE paclpocTpaHeHHE
CBETa, OTPaXEHUE, MpesoMiieHre, nHTepdepeHuus, Tudpakuus U NoIApU3aLUsI
cBeTa, nucrepcust cBera, porodnexrpuueckuid dpdekt (horodrddexr), cBeToBOE
JaBIICHHE, BO3HUKHOBCHHE JIMHEWYAaTOro CHEKTpa aToMa  BOAOPOAA,
€CTECTBEHHAS U HCKYCCTBCHHAsI PaJIOAKTUBHOCTh

11.4

OnuceBaTh HU3YUCHHBIC CBOMCTBa BCIICCTBA (BHGKTpI/I‘-IGCKI/Ie, MAarHuTHBIC,




ONTUYECKUE,  IJIEKTPUYECKYI0  IMPOBOJUMOCTb  pA3JIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), MCIONB3YS (U3NYECKUE BEIUYHHBL:
AIIEKTPUYECKUI 3apsijl, CUjla TOKa, SJIEKTPUUYECKOE HAIPSHKEHUE, IEKTPUUYECKOe
COMPOTHUBIIEHUE, pa3HOCTh moTeHuuanon, IJIC, pabora TOKa, WHAYKIUS
MarHuTHOTO moJjs, cuia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb KaTYLIKH,
SHEPrusl SJIEKTPUUECKOr0 ¥ MarHUTHOT'O MOJIeH, IepUO U YacToTa KoueOaHuil B
KOJIeOATEIbHOM KOHTYpE, 3apsili W Cuja TOKa B IIPOIECCE T'apMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHWi, (POKyCHOE pacCTOSHWE W ONTHYeCKas CHiia
JWH3B, TPH  ONWCAHWHM TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUH  CMBICT
UCTIOJIb3YEMBIX BEJIWYHMH, UX 0003HAUCHHs] W €AMHUIBI, YKa3bIBaTh (hOPMYIIHI,
CBSI3BIBAIOLLME JIAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIE SIBICHHUS U  IPOLECCHI, HCIOJIb3Ys
¢u3nyecKkue BEIWYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, PHEPrHsl W UMIYJIbC (DOTOHA, MEpPHOA MOIypacmana, YHEPrHs
CBSI3M aTOMHBIX SI€p; IPU ONMCAHUH NPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI
UCMOJIb3YEMBbIX BEJIWYHMH, UX 0003HAu€HHs] M €AMHUIbI; YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME JIAaHHYIO (U3MUECKYI0 BEJIUMYMHY C JPYTUMHU BEJIWYMHAMH,
BBIYUCIIATH 3HaUeHHE (PU3UYECKON BEIMUUHBI

11.6

AHanm3upoBarh (U3WYECKHE IPOLECCHl W SIBICHHS, HWCIOJB3Yys (pu3udeckue
3aKOHBI M IPUHIUIBL: 3aK0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U MapaIeIbHOTO
COCMHEHUS MPOBOJHUKOB, 3aKOH J[Koyns — JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIWHU, 3aKOH NPSIMOJIMHENHOIO PACIPOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS
CBeTa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe DiHIITeitHA as hoTodddekra,
3aKOH COXPAHEHUs SHEPIHH, 3aKOH COXPAHEHMsI MUMITYJIbCA, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHs] MacCCOBOIO 4HCIIa, ocTynaTsl bopa,
3aKOH  PaJuOaKTUBHOIO  pacmaja; MOpud  3TOM  pas3iuyaTh  CJIOBECHYIO
(bOopMyITHpPOBKY 3aKOHA, €r0 MaTeMaTHUYE€CKOE BBIPAKEHUE U YCIIOBUA (IPaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJU[TI) HaIpaBJICHUC BCKTOPA MHAYKIWMKW MArHuTHOI'O ITOJISA IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHua

11.8

CTpouTh U ONMKUCHIBATh U300pAKEHUE, CO3/IaBaEMOC INIOCKUM 3€PKajIoM, TOHKON
JINH301

11.9

Brimoaaare SKCIICPUMCHTBLI IO HCCICAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SBJICHUU U
mponeccCoB € HUCIIOJIb30BAHUCM IIPAMBIX M KOCBCHHBIX I/I3M€p€HI/H>'I; IIpu 3TOM
dbopMynupoBarhk mpoOieMy (3agady) W THUIOTE3y Y4eOHOro SKCIICPUMEHTA,
coOMpaTh YCTaHOBKY W3 IPEIJIOKCHHOTO OOOPYAOBaHUS, MPOBOAUTH OIBIT U
(GOpMyJIHPOBATH BHIBOJIBI

11.10

OcymiecTBiIsATh NPsSMBbIE ¥ KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH; TPU
3TOM BbIOMpaTh ONTUMAJIbHBIN CIIOCOO M3MEPEHMsI U UCIOJb30BaTh U3BECTHBIC
METO/IbI OLICHKHU ITOIPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C HMCHOJIb30BAHUEM IPSIMBIX
U3MEPEHM; IPU 3TOM KOHCTPYMPOBaTh YCTAaHOBKY, (PUKCHUpPOBATH PE3YJbTAThI
MOJYYCHHOW 3aBHCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TaOIUI] M TpadUKOB,




ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCICAOBAHNA

11.12

CobmoiaTe mpaBuiia 0€30MacHOTO TpyAa MPH MPOBEISCHUU HCCIEIOBaHUI B
paMKax yd4eOHOTO JKCIEPUMEHTa, y4eOHO-HUCCIICAOBATEIILCKOM W MPOCKTHON
NESITEIIBHOCTH C MCIIOJIb30BAaHHEM U3MEPUTEIILHBIX YCTPOUCTB M J1a00paTOPHOTO
000opynoBaHUsA

11.13

Pemate pacuérHble 3a1a4M ¢ SBHO 33aJaHHON (PU3MUECKOW MOJIEIIbIO, UCIIONb3YS
¢u3uueckue 3aKOHbl M IPHUHLUIBI, Ha OCHOBE aHaliM3a YCJIOBUS 3a/a4M
BBIOMPATh (PU3UUECKYIO MOJIENb, BBIIENATh (PU3NUYECKUE BEJIMYMHBI U (OPMYIIHI,
HeoOXouMble J1sl €€ pelIeHHs, IPOBOAUTh PACUETHI U OLIEHUBATh PEAIbLHOCTD
MOJYYEHHOTO 3HaYeHUs (PU3NIECKON BETMUNHBI

11.14

Pemars KauecTBEHHbBIC 3aJauM: BBICTPANBATh JIOTUYCCKU HCEIIPOTHBOPCYNBYIO
LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U
(1)H3H“I€CKPIC SABJICHUA

11.15

Hcnonb30BaTh NMpH pelieHUH y4eOHBIX 3ajjau COBpPEMEHHbIe MH(OpMaIMOHHbIE
TEXHOJIOTUH Il TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U MPEICTaBICHUS
y4yeOHOI M Hay4YHO-NONYJISIpHOW HH(OpMAIUK, MOJTYYEHHOW W3 Pa3IUYHBIX
UCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh MOJydaeMyro HH(pOpMaIuio

11.16

00BACHATH IMPHUHIMUIIBI JIEHUCTBUS MalllMH, HpI/I60pOB N TCXHHUYCCKHX yCTpOﬁCTB;
pa3jindyaThb yCJIO0BHUA UX 0€30I1aCHOI0 MCITOJIb30BaHUs B HOBCGHHGBHOﬁ KHN3HHU

11.17

[IpuBoauTh mpUMeEpbl BKJIaZa POCCHUICKUX M 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE MPOILECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOT Uil

11.18

Hcnonn3oBarh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IK€ B HOBCGHHGBHOfI KHU3HU OJI1
oOecrieyeHnss OE30MACHOCTH TpH OOpaleHnH ¢ MPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, IS COXPAHEHUS 37J0POBbS U COONIOIEHHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKpYXKalollel cpesie

11.19

PabGorare B rpynme ¢ BBINOJIHEHHEM paA3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PA0OTy TPYIIIBL, PAMOHAIBHO PACHPEENATh OO0SM3aHHOCTH U
IJIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aICKBaTHO OLICHUBATh
BKJIQJT KQXKJIOTO U3 YYACTHUKOB TPYIIIIBI B PEHICHUE PACCMATPUBAEMON TPOOIEMBI




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
pa3n
eJia

Kox npoBepsiemoro

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O ITO3HAHW A

1.1

®uszuka — Hayka o mnpupoae. HaydHele MeTOIBI
IIO3HAHMsI OKPYKAroWEero Mupa. Posb akcnepumenTa u
TEOpUU B MPOLIECCE MMO3HAHUS MPUPOJbL. DKCIIEPUMEHT
B (pu3uke

1.2

MonenupoBanue (U3NIECKUX SBICHUH W IPOIECCOB.
Hayunble rumnore3sl. OuU3nyecKkue 3aKOHbBI U TEOPHUHU.
['panunpl  NpUMEHMMOCTH — (PU3UYECKHX  3aKOHOB.
[Tpuniun cootBercTBHA. Poimb um mecto (u3uku B
dbopMUpOBaHUY COBPEMEHHOM Hay4YHON KapTHHBI MHPA,
B MMPAKTUYECKOU NEATEILHOCTH JIIOICH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe JBUYKEHUE. OTHOCUTENBHOCTD
MexaHudyeckoro  aBwkeHus.  Cucrema  orcuéra.
Tpaexropus

[lepememienue,  ckopocTh  (CpedHsii  CKOpOCTb,
MIHOBEHHAsi CKOPOCTb) M YCKOpPEHHE MaTepuaibHOU
TOYKHM, MX IPOEKIHH HAa OCH CHCTEMBl KOOpIHUHAT.
CrnoxeHue nepeMeIeHui U CII0)KEHNE CKOPOCTEN

PaBHOMEpHOE M PABHOYCKOPEHHOE NIPSIMOJIMHEWHOE
nBKeHue. ['paduku  3aBHCHMOCTH  KOOPIHMHAT,
CKOPOCTH, YCKOpEHHUs, IIyTH M  IEPEMEIICHUS
MaTepUaibHONU TOYKU OT BPEMEHHU

CBoOogHoe majeHue. Y CKopeHue CBOOOTHOTO aAeHUs

KpuBonuneiiHoe nBukeHue. PaBHOMepHOE IBM)KEHUE
MaTepHaJbHOH TOYKUM IO OKPYXKHOCTH. YTJIOBas
CKOpOCTh, JIMHEHHas ckopocTh. Ilepmon u wyactoTa.
LenTpocTpeMuTeNIbHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIIMAOMECTpP, ABHIKXCHHC
CHapAA0B, LCIIHBIC U pEMCHHBIC IICPCAauU

[IpakTnueckue paboTel. I3mepeHne MrHOBEHHOMH
ckopoctu. HccnegoBaHue  COOTHOLICHHMSI — MEXKIY
NyTSIMU, NMPONUACHHBIMU TEJIOM 3a IOCJIEI0BaTEIbHbIE




paBHbBIE TPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBWKEHUH C HA4YaJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.
W3yueHne nBMKEHMS IIApUKA B BA3KOM KUIKOCTH.
N3yuenne JBUKCHUS Tena, OpOLIEHHOTO
TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpunuun otHocutenbHocTH ['anunes. [lepBbiid 3ak0oH
Herorona. HepunanpHble CUCTEMBI OTCYETA

222

Macca tena. Cuia. HpI/IHI_[I/IH Cyneprno3nnuumn CUJI

223

Bropoi1 3axkon HproTOHa 111 MarepualbHOW TOYKHU B
uHeprmanbHoit cucreme orcuéra (MCO). Tpetuit 3akoH
HeroToHa 17151 MaTepuanbHBIX TOYEK

224

3akoH BcemupHoro TsaroreHus. Cuna tspkectu. [lepas
KOCMHUYECKask CKOpocThb. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Tpenue. Cuna TpeHus
CKOJIbXKEHUSIT M cuia TpeHus mnokos. KoadduumeHt
TPCHUA. Cuia COIMPOTUBJICHUA HPHU ABUXXCHHUH TCJIa B
KHUJKOCTH WU Ta3e

2.2.7

[TocrynaTensHOE W BpamaTelIbHOE  JBW)KCHHC
a0COJIFOTHO TBEPAOTO TEJa

2.2.8

MOMEHT cuiibl OTHOCUTENBHO OCH BpaieHud. Ilnedo
cuibl. Y cnoBus paBHoBecus TBEpaoro tena B UCO

229

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKHK, ABHXKCHHC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue paboTsl. M3ydenue IBMKEHUS Opycka
110 HAaKJIOHHOM IUIOCKOCTH MOJI IEUCTBUEM HECKOJIBKUX
cui. MccnemoBaHne 3aBUCHMOCTH CHIJI  YIIPYTOCTH,
BO3HHMKAIOIIUX B  JeGopMHUpYeMOH MpYyXKHHE HU
pPEe3MHOBOM 00pasiie, OT BEJIWYMHBI UX JedopMaluu.
HccnenoBanue yciioBUil paBHOBecHs TBEPAOIO Tela,
MUMEIOIIETO OCh BpAIICHUS

23

3AKOHbBI COXPAHEHN A B MEXAHUKE

23.1

Nmmynse MaTepUaIbHON TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. VIMITylbC CHUIBI M U3MEHEHHUE
UMITyJIbCa Tella

232

3akoH coxpaHeHuss umnyinbca B HMCO. PeaktuBHOe
JIBUKECHUE

233

PaGotra criiet

234

MorHocTs cHJIbI

235

Kunernueckas OHCPIusa MaTepHaHLHOﬁ TOYKH.




TeopeMao KMHETHYECKOW SHEPTUU

2.3.6

[TorenuuanpHas sHeprus. I[loTeHIManbHas >SHEprus
yrpyro nehopMUPOBaHHON NPy UHBL. [loTeHIManbHas
SHEpPrus Tena BOJIM3H MOBEPXHOCTU 3eMITU

2.3.7

IloTeHuanbHble W HEMOTCHUHUAILHBIC CHIIBL. CBs13b
pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C  HU3MCHCHHUCM
MeXaHU4YeCKOM OHCPIUH CHCTCMbI TCII. 3aKkoH
COXpPaHCHUA MEXaHHUYECKOM OHCPIrun

2.3.8

anyrI/Ie " HCYIIPYTHUEC CTOJIKHOBCHU

239

TexHuuecKkue yCTpONCTBA: JBHKEHUE PAKET, BOJOMET,
KOIep, NPY>KUHHBIN MHCTOJIET

2.3.10

[TpakTuueckue paboThl. M3yueHue cBs3M cKopocTei
Tel 1pu Heynpyrom ypape. HcecnenoBanue CBs3u
paboThl CHUJIBI C U3MEHEHHEM MEXaHUYECKOW >HEpruu
Tena

MOJIEKYJIAPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUI

3.1.1

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETHIECKOM
teopun.  bpoyHoBckoe — gBwxkenme.  Juddysus.
XapakTep HABWKEHHS M B3aUMOJCUCTBHUS YaCTHI]
BEILECTBA

Mogenu CTpOeHHUsI Ta30B, JKUJIKOCTCH U TBEPIBIX TEN U
0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE DJTHX
MoJeei

Macca monekyn. KonnyectBo BemectBa. [loctosinnas
ABorazipo

TermmoBoe paBHOBecue. TemnepaTypa U €€ U3MEpPEHHE.
[IIxana remneparyp Llenscus

Mogens wugeansHOro ra3za. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH UACATHHOTO ra3a

AOcomioTHass TemmepaTypa Kak Mepa  cpenHei
KMHETUYECKOM 3HEPruu TEIUIOBOTO JBMXKEHUS YacCTHI]
ra3a. [llkana remneparyp KenbBuna

Vpasuenue Kianelipona — MeHngeneeBa. 3akoH
JlaneTOHA

l"azoBbie 3axonbl. M30omporieccsl B Ma€aIbHOM rase ¢
IIOCTOSIHHBIM ~ KOJINYECTBOM  BEIIECTBA: H30TEpMa,
u30xo0pa, n3obapa

TexHUYEeCKue YCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

HpaKTI/I‘leCKI/Ie pa6OTI>I. I/IBMCPCHI/IC MacCChl BO31yXa B
KJIaCCHOM  KOMHaATe. HccnenoBanue 3aBUCHUMOCTHU




MEX]ly IapaMeTpaMu COCTOSTHUS pa3peKEeHHOr0 ra3a

3.2

OCHOBbI TEPMOJMHAMUMKNA

3.2.1

TepmoanHamuueckas cucrema. BHYTpeHHsAs JHeEprus
TEPMOJIMHAMHYECKOW  CHUCTEMBI M  CIIOCOOBI €€
WU3MEHEHUS

322

KomuyectBo Temnotel u pabora. BHyTpeHHsst sHEprus
OJIHOATOMHOT'O HJI€AJIBHOIO ra3a

3.23

Bunsr TeIUIONIepEeIavuu: TEIJIOTPOBOHOCTbD,
KOHBEKIIHA, U3Iy4eHue. TennoéMKocTh Telna.
Y nenpHas TEIIOEMKOCTD BEIIeCTBa. Pacuér
KOJIMYECTBA TETUIOTHI NPHU TEIUIONEepeaue

324

ITepBelii 3aK0H TepMOaUMHAMUKHU. [IpumMeHeHune nepBoro
3aKOHA TEPMOJUHAMUKHU K U30IIPOLIECCaM.
I'padmuueckas unTepnperanus padboTsl rasa

3.2.5

TennoBele MamuHbL. [IpUHIUIBI JEHCTBUS TEMIOBBIX
MamuH. [IpeoOpa3oBaHuss SHEPrUUM B  TEIJIOBBIX
MammHax. KoadduimenT monesnoro aeicTeus (manee
— KIIJT) TenoBoit mamunubl. Lukn Kapuo u ero KIT/]

3.2.6

Bropoii 3akoH TepmomuHamuku. HeoOpatumocTthb
IpOLECCOB B  MpHpojae. TemioBble  JIBUraTelu.
DKonoruveckue npooaemMbpl TEMIOIHEPTETUKH

3.2.7

TexHu4eckue yCTpOMCTBA: JBUIAaTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJMWIbHUK, KOHIUIIHOHED

3.2.8

[Ipaktnyeckne  paboTel.  M3mepenue  ynenbHOMH
TEIJI0EMKOCTH

33

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[MapooOpazoBanne wu KoHumeHcauus. Vcmapenune wu
KATICHWE.  YJIenbHash TemioTa MmapooOpa3oBaHUs.
3aBUCHMOCTh TEMIICPATYPhI KUIICHUS OT JTABJICHUS

332

AOcCoNIOTHAsT ¥ OTHOCHUTENIbHASI BIIAXKHOCTh BO3/yXa.
Haceimennsrii map

333

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena.
AHuzoTponus ~ CBOMCTB  KpuctauioB.  JKujkue
Kkpuctauibl. CoBpeMeHHbIE MaTEPHAIIbI

334

[InaBaeHue W KpuCTaUIM3aIUs. YJIeldbHas TEIuioTa
riasnenus. CyOmumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpPOHCTBA: THTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMH TOJYyYEeHHUS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HaHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTUHU




[Ipaktuueckne pabGoTsl. M3mepeHue  BiIaXXKHOCTU

3.3.7
BO3/IyXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpuzanus Teia. DJIeKTpuyeckuit 3apsia. JBa Buaa
o SJIEKTPHYECKHX 3aPSI0B
4.1.2 [IpoBOIHUKY, TUBIEKTPUKH U MOJTYTIPOBOAHUKU
4.1.3 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 B3aumopeiictBue 3apsnoB. 3akoH Kyiona
DIIeKTPUYECKOE oJIE. HanpspkénaocTs
4.1.5 JNeKTpudeckoro moss. IlpuHOMI — CynepHo3UIHH.
JIuany HanpsSHKEHHOCTH JIEKTPUUYECKOTO OIS
416 PabGorta cun snexrpocraruueckoro mnoss. [lorenuumar.
o Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBogHMKKM W  JOUAJNEKTPUKA B  TOCTOSSHHOM
4.1.7 ANEKTPUUECKOM ToJIC. JuanekTpudeckast
MIPOHUIIAEMOCTD
OnektpoéMkoctb.  KonaeHcatop.  DNEKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJZIEHCAaToOpa. OHEprusi 3apsHKeHHOro
KOHJIEHCATOpa
TexHu4yeckue ycTpoicTBa: MEKTPOCKOII, SJIEKTPOMETP,
419 3JICKTpOCTaTHYECKas 3alllNTa, 3a3eMJICHHE
o ANEKTPONpPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTED
41.10 [IpakTnueckue paboTel. M3MepeHue 3IeKTPOEMKOCTH
o KOHZIEHCaTOpa
[TOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJIAX
VYcnosus CYILIECTBOBaHUS IIOCTOSIHHOT'O
4.2.1 aekTpuueckoro Toka. Mcrounuku toka. Cuia Toka.
ITocTossHHBIN TOK
4.2.2 Hanpsxenue. 3akon Oma 11t yuacTka Lenu
473 DIIeKTpUYECKOe COMPOTHUBIICHHE. VYnensHOE
42 o COIPOTHBJIEHHE BEIIECTBA
' 424 IlocnenoBarensHOE, napajuiebHOE, CMEIIaHHOE
o COEIMHEHKE MTPOBOHUKOB
4.2.5 PaGora snektpuyeckoro Toka. 3akoH J[xoyns — Jlenua
4.2.6 MOIIHOCTb NEKTPUUYECKOTO TOKA
anekTpoaBrkymas cuia (naisee — DJ1C) u BHyTpeHHEe
427 CONIPOTUBJICHHE MCTOYHMKA TOKa. 3akoH Owma s

MOJIHOM (3aMKHYTOMN) siekTpuueckoil nenu. Kopotkoe




3aMbIKaHHC

4.2.8

DNEeKTpOHHAs MPOBOAMMOCTh TBEPIBIX METAJUIOB.
3aBHCUMOCTh COIMPOTUBIICHUS METaJJIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onextpuueckuid  Tok B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[onmynpoBomuuku.  CoOCTBeHHass ¥ NPUMECHas
IPOBOAMMOCTh  IOJYNpOBOAHUKOB. (CBolicTBa p-n
nepexoza. [TonynpoBogHUKOBbIE TPUOOPHI

4.2.11

DNEeKTpUUECKUM TOK B JJIEKTPOJINTAX.
DIEKTPONUTHYECKAS JUCCOLHAIHS. DIEKTPOIIN3

4.2.12

OnexTpuueckuid TOK B ra3ax. CaMOCTOSTENBHBIM U
HECaMOCTOSITENIbBHBIA  pa3psd.  Pasznuunble  THIIBI
CaMOCTOATENIBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHuueckue yCTpPOWCTBA: aMIlepMETp, BOJBTMETP,
peocTar, MCTOYHHKU TOKA, 3JEKTPOHArpeBaTe/IbHbIC
npudopHI, 3JIEKTPOOCBETUTEIIbHbBIE puoopHI,
TEPMOMETP  COINPOTUBIEHHUS, BAaKYyMHBIH  JIHOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN
JMOJ1, TaJIbBAaHUKA

4.2.14

[IpakTnueckue paboTel. V3yueHue CMeENIAaHHOTO
COEITMHEHUS PEe3UCTOPOB.

Uzmepenne D/IC UCTOUHMKA TOKA U €r0 BHYTPEHHETO
comnportuBiieHus. Habmoaenue snexTponnza

11 KUIACC

Kon
pasn
ejla

4

Koanposepsiemoro

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAYKIWA

4.3.1

IlocTosiHHBIE MarHuThl. B3anMoneiicTBiE MOCTOSHHBIX
MAarHUTOB

4.3.2

MaruutHoe 1oe. BeKTop MAarHMTHOM WHIYKIUU.
[Ipunuun  cynepno3uumu.  JIMHUM ~ MarHUTHOMN
uHaykuuu. KapTuHa JuHUNA MarHUTHOM WHAYKIIMHU
TIOJIS TTIOCTOSIHHBIX MarHUTOB

433

MaruuTtHoe mone IMpOBOAHHMKAa C TOKOM. KapTI/IHa




JIMHANA TI0JIA OJIMHHOI'O M[pAMOro IHIpOBOJHHWKA U
3aMKHYTOT'O KOJIBHCBOT'O IIPOBOJHHWKA, KAaTYHIKU C
TOKOM. OmnbIT Opcrena. Bzaumoneiictere
MPOBOJIHUKOB C TOKOM

434 Cuna Amnepa, e€ MOAyJIb U HallpaBJIEHUE
Cuiia JlopeHua, e€ Mozlysib ¥ HampaBjieHue. J[BruxeHue

43.5 3apsDKCHHOM YacTUIBI B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuiel Jlopenna

436 SIBneHune 3NeKTPOMarHuTHOM UHAYKIUU

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIMU

438 OJIC nHayKuuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIUU

o dapanest

BuxpeBoe anextpuueckoe mose. IJC uHAyKINU B

439 MPOBOJIHUKE,  JBWXKYIIEMCS  IOCTyNATelIbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€

4.3.10 [IpaBusno Jlenna

4311 WupyktuBHOCTh.  SIBeHune camounaykuuu. J/(C

e CaMOWHTYKIHH

4.3.12 OHeprus MarHUTHOT'O NOJIS KaTyIIKH ¢ TOKOM

4.3.13 DIEKTPOMarHuTHOE TOJIe
TexHuyeckue yCTpPOWCTBA: TMOCTOSHHBIE MArHUTHI,

4.3.14 3JIEKTPOMArHMuThl, AJIEKTPOJBUIaTeilb, YCKOPUTEIU
3JIEeMEHTaPHBIX YACTHI], UHIYKIIMOHHAS TIEYb
[TpakTuueckue paboThl. M3ydyeHHE MarHUTHOTO MOJIS
KaTymku ¢ TokoM. UccrnenoBanue — nedcTBuUs

4.3.15 MOCTOSIHHOTO ~ MarHUTa Ha paMKy C  TOKOM.
Hccnenosanue SIBJICHUSA AJICKTPOMArHUTHOM
UHIYKIHH

5 KOJIEBAHWA U BOJIHbI
MEXAHUWYECKHUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenpuast cucrema. CBoOOIHBIE KOJIEOaHUS.

5.1.1 I'apmonnueckne  konebanus. Ilepuon, dacrora,
amIuMTyaa u ¢asa koiebaHui

5.1.2 [Ipy>xuHHBIN MasTHUK. MaTeMaTU4eCKUN MassTHUK

51 VYpaBHeHue rapMOHUYECKHUX KoJIeOaHMiA.

5.1.3 Kunemarnueckoeu JTUHAMHUYECKOe onycaHue
K0JIe0ATEIbHOTO ABIKEHUS
[IpeBpamieane  SHEPrUM  MPU  TAPMOHUYECCKUX

514 KoseOanusx. CBsI3b aMILTUTY/bI KOJIeOaHUI UCXOAHON

BEJIMUMHBI C aMIUTUTYyAaMU KoJieOaHUul e€ CKOpOCTH U
YCKOPEHUS




Kone6arenbHbrit KOHTYP. CBobopHbIe
JJIEKTPOMAarHuTHbIE  KosiebaHUS B MJICAIbHOM
KOJIe0AaTeIbHOM ~ KOHType.  AHaJIOTHSA  MEXIy
MEXAHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusimu. ®opmyna Tomcona

3akoH COXpPaHCHUA OHCPIrun B nacajbHOM
K0JIe0aTSIIbHOM KOHTYPE

BriHykieHHBIE MexaHudeckue Koyiebanusi. PesoHaHc.
Pe3onancnas KpHuBasl. BeiHyX1€HHBIE
AJIEKTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYCOMAQIBHBIA IEPEMEHHBII
TOK.

MoiHocTh MNEPEMCHHOI'O  TOKaA. AMHJ’II/ITyI[HOC n
HeﬁCTBYIOIHee 3HAUYCHHC CUJIbI TOKA N HAIIPSAKCHUA

5.1.10

Tpanchopmarop.  [lpomsBojmcTtBo, mepegada U
norpebieHue ANEKTPUYECKON SHEPTHH.
DKoJOorn4ecKkue pucku npu IIPOU3BOJICTBE
aMeKTpuuecKkoil sHeprun. KynbTypa HCIIOIB30BaHUS
9IEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU

5.1.11

TexHnueckue yCcTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU AJIEKTpoIepesayd

5.1.12

[TpakTuyeckue pabothl. McciienoBaHue 3aBUCUMOCTH
HepuoJia MajblX KoJeOaHUil rpy3a Ha HUTU OT JJIUHbI
HUTH U Macchl Tpysa. MccrnenoBaHue NepeMEHHOIO
TOKa B ILE€NM W3 [OCIEI0BAaTENbHO COEAUMHEHHBIX
KOHJIEHCAaTopa, KaTylIKU U pe3ucTopa

5.2

MEXAHUYECKUE N DJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, YCJIOBUA PACHPOCTPAHCHUA.

521 [Tepuoa. CkopocTh pacpOCTpaHEHUS U JITMHA BOJHBI.
[Toniepeunbie ¥ MPOIOJILHBIE BOJTHBI
597 HHHP ar## HNuTtepdepenius u nudpakiys
o MEXaHUYECKUX BOJIH
593 3Byk. Ckopocth 3Byka. ['pomkocTh 3ByKa. Bricora
o toHa. TemOp 3ByKa
DONEKTPOMAarHUTHBIE BOJIHBL.  YCIOBUS HU3ITy4eHUs
594 9JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
o BeKTOpoB E, B W v B 3JIEKTpOMarHuTHOM BOJHE B
BaKyyMe
CBolicTBa SIEKTPOMAarHUTHBIX BOJIH: OTPa)KCHHE,
525 peroMIIeHuE, noJisIpu3anus, nudpaxus,

untepdepeniysa. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH




5.2.6

[llxkana >aeKTpOMarHUTHBIX BONH. [Ipumenenue
9JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpunHIMTIBI pazuoCBs3H u TEJICBUICHHUS.
Paguonokamusi.  DIEKTpOMAarHUTHOE  3arps3HEHHE
OKpY>KaroIIe Cpeabl

5.2.8

TexHuueckue yCTpOICTBA: MY3bIKaJIbHBIE
UHCTPYMEHTBI,  yIbTPa3ByKOBas JMAarHOCTUKAa B
TEXHUKC H MEIWIMHE, pajgap, paguonpuéMHUK,
TEJIEeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpssMmonuHenHoe pacrpocTpaHeHue CBeTa B
oaHopoHoM cpexe. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHbl OTPAKEHUsI CBETA.
[MocTpoenne n300pakeHMii B TUIOCKOM 3€pKalie

533

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IMpCIIOMJICHHUA CBCTA.
AOCOIIOTHEIH ITOKAa3aTeNb IMPCIIOMJICHHUA

534

ITonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron
MOJIHOT'O BHYTPEHHETO OTPAXKEHUS

535

Hucnepcust cera. CioxHbIi cocTaB 0€loro caeTa.

LBer

53.6

ColOuparomue W pacceMBarolmde JHMH3BL. TOHKas
auH3a. DOKYCHOE pPACCTOSHUE W ONTHYECKas CHIla
TOHKOW JMH3BL.  IlocTpoeHne  w300pakeHUH B
coOMparImMX W pacceuBalOmMX JuH3aX. Dopmyra
TOHKOM JIMH3EI. Y BEJIMUCHUE, TaBaeMO€e THH30MU

5.3.7

Hpez(em,l IMPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKH

53.8

WNurepdepenuus cera. KorepeHTHbIE HMCTOYHMKH.
VYcioBust HaOMIOACHNS MaKCUMyMOB M MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

539

Hudpakmus  cera.  JludpakumonHass — pemérka.
VYcnoBue HaOMIONEHUA TJABHBIX MAaKCUMYMOB IpHU
NaJeHUuU MOHOXpPOMaTH4YECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspuzanusa ceera

5.3.11

TexHuyeckue ycTpoiicTBa: OYKH, Jyma, (oToamnmapar,
IPOEKLMOHHBIA  anmapar, MHKPOCKOI, TeJECKOI,
BOJIOKOHHAsl ~ONTHKA, JAU(paKIMOHHAs  peléTKa,
HOJIIPOU]]

5.3.12

[TpakTueckue pabotel. V3MepeHue mokazarens
npenomiieHusi. VccrienoBanue CBOMCTB M300pakeHUN




B inH3ax. HabOmronenue nucnepcuu cBeta

RJIEMEHTGHI CTIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuipl IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

6.1 [TocTynarer TEOPHUH OTHOCHUTEIbHOCTH:
' WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIBbHOCTH DUHIITEHHA
6 62 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe[JICHUE
' BPEMEHHU U COKPAIICHUE JJTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsi3p Macchl C JHEPrueil U UMIYIBLCOM CBOOOIHOM
' YaCTHIIBI. DHEPTHs MOKOsI CBOOOHON YaCTHUIIbI
7 KBAHTOBAA ®U3UKA
DJIEMEHTbBI KBAHTOBOM OITTUKU
711 ®otonbl. Popmyna [lnanka cBs3u sHeprun GoToHa C
o €ro 4aCcTOTON. DHEPTUs U UMITYJIBC (POTOHA
OtkpeiTue u ucciaenaoBanue ¢Gorodpdexra. OnbIThI
7.1.2
A.T'. CroneroBa. 3akoHbI (hoTOdIPeEeKTa
7.1 713 VYpaBHenue DitHmTeiHa 111 poTodddekra. «KpacHas
o rpanuna» Gporodddexra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JIEVCTBHUE CBETA
716 TexHuueckue YCTpOWCTBA: dboTorIIeMEHT,
o dboromatuuk, comHeuHas 6arapesi, CBETOAHO/
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OnbiTel Pezepdopaa no
7.2.1 MCCJIEI0BAHUIO CTpOeHHUs aTtoMa. [InanerapHas
MOJIEJIb aTOMa
[Toctrynartel bopa. M3nyuyenue u nornormienue (GoToHOB
791 IpU [EpEexXo/ie aToMa C OJHOrO YPOBHSI PHEPruu Ha
o apyroii. Bumer criektpoB. CHeKTp ypOBHEH 3HEpruu
aToma BOJIOpOJia
7.2 BosiHoBeie cBoiicTBa uactui. Boanbl ge bpoiins.
7.2.3 Kopmyckynspuo-BonHoBoi  nyanusm.  Judpakuus
3JIEKTPOHOB HA KpHUCTAJIIaX
794 CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4€HHE. Y CTPONCTBO
o Y IPUHLAI PaOOTEI JIazepa
795 TexHudeckue YCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
o (CIIEKTPOCKOII), JIa3ep, KBAHTOBLIM KOMIILIOTED
796 [Ipaktnueckne pabotel. HabmiopgeHue nmHEHUaToro

CIIEKTpa




7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaOJIIOACHUS U PETUCTPAIIUU dJIEMEHTAPHBIX
YACTHI]

7.3.2

OtkpeiTue paguoaktuBHocTU. OnbiThl Pesepdopaa no
OTIpEICNIEHUIO0 COCTaBa PAIMOAKTUBHOTO H3IIyUYCHUS.
CaoticTBa anbda-, Oeta-, ramma-u3nydenus. BrnusHue
pPaZOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBbI

7.3.3

OtkpeiTHE npoTOHA U HeiTpoHa. HykiioHHas Mozens
saapa [eiizenbepra — VBaneHnko. 3apsnm — sjapa.
MaccoBoe uucio aapa. Mzoromnsl

7.3.4

Anbda-pacnaa. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. I'amma-mznyueHue. 3aKOH pPagMOAKTHBHOTO
pacmaza

7.3.5

OHeprus CBSI3M HYKIIOHOB B sijipe. SlnepHble CHIIBL
JedexT maccsl sapa

7.3.6

Snepuble peakuuu. JleneHne u CUHTE3 SAEp

7.3.7

Snepubii peaxrop. TepmosiiepHbIi CUHTES.
[IpoGnemMbl M MNEPCHEKTUBBI AJEPHOM SHEPIETUKH.
DKOJIOTUYECKHUE aCIEKTHI SIIEPHON SHEPTreTUKU

7.3.8

OnemeHTapHble 4acTHIbl. OTKpBITUE TO3UTPOHA.
DOyHIaMEHTaIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuyeckue  yCTpOWCTBa:  JO3UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas bom0a

7.3.10

[IpakTuyeckue pabothl. MccnenqoBanue TpEKOB YacTHIL
(o rotoBBIM (hoTOoTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BépaHoro Heba. Co3Be3nus, spKHE 3BE3BI,
IUIAHETHI, UX BUIMMOE JBHKEHHE

8.2

Conneuynast cucreMa. IlnaHeTel 3eMHOI T'pYIIIIBI.
IInaneTel-ruraHTel M HUX CIIYTHUKH, KapJIUKOBbBIC
aHeTsl. Mansie Tena CoJIHEYHOM CHCTEMBI

8.3

Coname, ¢otochepa u armocdepa. ConHeuHas
AKTUBHOCTH

8.4

Wcrounuk sneprun CosHua u 3BE311

8.5

3Bé3,Z[BI, HUX OCHOBHBLIC XapaKTCPHUCTHKH: Macca,
CBCTUMOCTb, paanyC, TEMIICpaTypa, UX B3aUMOCBA3b.
I[I/Ial"paMMa «CHGKTpaJ'IBHHﬁ Kj1aCC — CBCTHMOCTDLY.
3Bé3,Z[BI IJIaBHOM II0CJIE€A0BATEIbHOCTH. 3aBUCHUMOCTh
«Macca — CBCTHUMOCTB» JJIs 3BE3/1 rIIaBHOM
IIOCJICA0BATCIbHOCTHU

8.6

###Par###BHyTpeHHee CTpOCHUE 3BE3 .




CoBpeMCHHBIE MPEJICTABICHUS O TPOUCXOXKICHUU U
oo CoJtHIIA U 3BE3[. DTalbl KU3HU 3BE3

8.7

Mneunsnii Ilyte — nHama ['anaktuka. CnupanbHas
cTpykrypa ['amaktuku, pacnpezneneHue 3BE€31, raza u
nblu. [lonoxenue u aBmxenne Connua B ["anakTuke.
[Tnockas u chepuyeckas nmoacucTeMs! [ amakTuku

8.8

Tunel ramaktuk. PaguoranakTuky u kBazapbl. UEpHbIE
JBIPBI B sIAPAaX rajJakTHK

8.9

Bcenennas. Pacmpenue Beenennoii. 3akon Xa60:ma.
Pazberanue ramaktuk. Bo3pact u panuyc Bcenennoii,
teopusi bonsmioro  B3peiBa. Mojens  «ropsuen
Bcenennoi». PennkroBoe nsnyuyenue

8.10

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.
Hepeménnblie npodiaemMbl aCTpPOHOMUHI




ITPOBEPAEMBIE HA ETD 110 PU3UKE TPEGOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIIET'O OBPA3OBAHU A

Kox
nposepse
MOT0
TpedOBaH
us

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

CpopMUpOBAaHHOCT, ~ YMEHUW  pacrio3HaBaTh  (PU3WYECKUE  SIBJICHUS

(npoueccm) 1 00BICHATDL UX Ha OCHOBE HU3YUYCHHBIX 3aKOHOB

BJIa[[eHI/IC OCHOBOIIOJIararomuMun (1)I/I3I/I‘~I€CKI/IMI/I IIOHATHUAMU U BEINYHNHaAMU,

XapaKTCPU3yrOuMu @HSHHGCKI/IC IMpoueCChl

CpopMUpOBaHHOCTh YMEHHI MPUMEHSTh 3aKOHBI KJIACCUYECKON MEXAaHHUKH,
MOJIEKYJISIPHON (DU3UKU U TEPMOJMHAMUKH, dJIEKTPOJUHAMHUKHU, KBAHTOBOMN
bu3uKM AN aHanu3a U OOBSCHEHUS SIBICHUM MHUKPOMHUPA, MaKpoOMHpa H
Meramupa, pasjidyaTh YCJIoBUsA (TpaHullbl, OO0JacTH) NPUMEHUMOCTHU
(U3MYECKNUX 3aKOHOB, MOHWMATh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX
3aKOHOB W  OTPaHMYEHHOCTh  HCIIOJIb30BAHMSI  YACTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (PU3MUECKHE MPOIECCHI, UCIIONb3Ysl OCHOBHBIEC MOJOXKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHU: pa3jindaTh YCJIOBUA NIPUMEHUMOCTH MoJienen

(U3NIECKUX TEN U MPOLIECCOB (SBICHUH)

CopMUpOBAaHHOCTh YMEHUS pelIaTh PACYETHBIC 3a]]a4H C SBHO 33JJaHHOMN U
HESIBHO 3a/laHHON (DPM3MYECKON MOJIENbI0: HA OCHOBAHWHW aHAIIM3a YCIOBHSA
BbIOMpaTh (U3MUECKHEe MOJENH, OTBEYallnue TpeOOBaHUAM 3aaud,
MPUMEHSTHh (YOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThl (PU3UUECKUX
TEOpU TPU HKCHOJIB30BAHUM MATEMAaTUYECKHMX METOJOB PEIIEHUS 3a/aad,
MPOBOJUTH PACUEThl HA OCHOBAaHWHU MMEIOUIMXCS JTAHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C YUYETOM ITOJYYEHHBIX

PE3YyIbTAaTOB

Pemrate xauecTBEeHHBIE 3a/1a4H, TPEOYIONINE TPUMEHEHHS 3HAHUH U3 Pa3HBIX
pa3zfenoB HIKOJIBHOIO Kypca (M3MKM, a TakXKe HHTerpalud 3HaHUN W3
APYrMX  INPEIMETOB  €CTECTBEHHOHAy4yHOIO  LHMKJA:  BBICTPauBaTh
JIOTUYECKYIO IIENOYKY paCCyKJICHHM C ONOpPOM HAa WM3yYECHHBIC 3aKOHBI,

3aKOHOMCPHOCTHU 1 (1)H31/I‘-I€CKI/I€ SABJICHUA




Branenve oCHOBHBIMM METOAAMH HAYYHOTO MO3HAHUS, HCIOJIb3yeMbIMU B
¢bu3uKe: MPOBOIUTH TMPSMbIE M KOCBEHHBIE H3MEpeHUs (UBHUYECKUX
BEJIMYMH, BbIOMpass ONTUMAJbHBIA CIOCOO U3MEpPEHHs] M  HCIOJIb3Ys
W3BECTHBIE METOABl OIICHKH MOTPEIIHOCTed U3MEpPEHHl, IMPOBOIUTH
WCCIICIOBAaHUE 3aBHCUMOCTCH (M3MUYECKUX BEJIUYHUH C WCIOJIH30BAHUEM
OPSIMBIX HM3MEpPEHUH, OOBSICHATH MOJNyYEHHBIE pPE3yJIbTaThl, HCIOIb3YS
¢busznueckue TeOpuH, 3aKOHBI M TMOHSTHS, U JIeNaTh BBIBOJBI, COOIIOAATH
mpaBmwiia 0€30MacHOr0 TpyJda MpH MPOBEACHUM MCCIEIOBAHUN B paMKax
y4eOHOTO SKCIEpUMEHTa M y4eOHO-HCCIIEOBATENBCKON eI TeIbHOCTH C
UCIOJIb30BaHUEM LU(POBBIX U3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO

o0opynoBaHus

ChopmupoBaHHOCT, YMEHUN aHANWM3UPOBATh U OLIGHHWBATH IOCIEACTBUS
OBITOBOM M TPOM3BOJCTBCHHOHN JIEATCILHOCTH UYEJIOBEKA, CBS3aHHON C
(GU3HYECKUMHU TIPOIIECCaMH, C TO3HMIHKA DSKOJIOTHYECKON Oe30MacHOCTH;
MPEJCTABICHUI O PAlMOHAJILHOM MPUPOJIONIOIB30BaHUH, & TAKKE PA3yMHOM
UCIOJIb30BAHUU JIOCTHXKCHUA HAYKH W TEXHOJOTHHA Ui JaIbHEHIIETO

Pa3BUTHS YEIIOBEUECKOr0 O0IIeCTBa

OBnanenue pa3MuHbIME cioco0aMu paboThl ¢ HHPOpMAIHEH PU3NIECKOTO
CONEp’KaHUsI C  HCIOJb30BAHHEM  COBPEMEHHBIX  HH(GOPMAIMOHHBIX
TEXHOJIOTHH; pa3BUTUE YMEHUM KPUTUYECKOTO aHalIM3a H  OICHKU

JOCTOBEPHOCTH MOTy4aeMOi HH(OpMAIHH
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CdopmMupoBaHHOCTH YMEHUHI MIPUMEHSTh OCHOBOITOJIAraroIne
ACTPOHOMHUYECKHUE MOHSITHS, TEOPUU U 3aKOHBI JUIsI aHAIM3a U OOBICHEHHUS
(bu3MYECKUX TPOIECCOB, MPOUCXOIALINX HA 3BE3/IaX, B 3BE3AHBIX CHCTEMAX,
B MEXTaJlaKTUYECKOUN cpefie; ABMKEHUs HEOECHBIX Tell, IBOJIOLUU 3BE3 U

Bcenennon




INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA EI'D

O ®U3UKE
Kon Konx
pasaeaa/re 3JIeM IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
MBI eHTa
1 MEXAHHUKA
1.1 KMHEMATHKA

I1.1.

Mexanudeckoe JBHKCHHUE. OTHOCUTENHLHOCTh MEXaHHYECKOT'O

nekenna. Cucrema orcyéra

I1.1.

MaTepI/IaJ'IBHaH TOYKa.

E€ pamiryc-BeKTop:
F(r)=(xlz) p(r ) z(2)),

TpaeKTOopIId,
IIepeMETICHIIE!
= (Ax, Ay, A7),

Y TE.
CrokeHIle IepeMelne il

N =, + 1,

1.1.

CxopocTb MaTepuaIbHOU TOUKH:

Ax y
v = —L =X/, AHANOTIYHO v_ =Yy, u.=Z,.
_—

CrozeHHe CKOpPOCTell: o, =0, + 0, -
Brruncienue MEpEeMCIICHUS U ITYTU MaTepHaHLHOﬁ TOYKH IIpH

PSMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpauKy




3aBUCHUMOCTH Vx(t)

? __AD B
VexkopeHie MaTepHaIbHOIT TOUKIL d = _L =0,
t—s0)

(a,

1.1. At
4 _ &L]ﬁ —_ Y r Vr
a = =(v,),. ananormiso a, =(v, ', a.=(v. ).
Ars0
PaBHOMEpPHOE IPAMOIIMHENHOE IBUKECHHUE:
= o+
L1, = o+ ¢
5
()= o =
PaBHOYCKOpEHHOE NIPSIMOJIMHENHOE ABH)KEHUE!
at’
x(t)=x,+u, r+—=——
=gt
v (t)=vu, +at
1.1.
a,. = const
6
UZTI - LJ;.T = 2'ﬂ:r {Il - '1-1}
’ : _ U+,
HPII JBIDKEHINI B O[THOM HAIIPABJIICHIIH IIVIE S = T
CBobosHoe najseHue. Y ckopeHue cB0OOOIHOTO MaIeHusl.
Yi v
1.1. g
7 Mo a

(9] Xo \.—

I[BI/I)KGHI/IG TCIa, 6pOH_IeHHOFO oA yrijiom a K ropu3oHTYy:




(=]

,
gt :
y(B) =y, +u, t +-‘T =V, +Uysina-7—

=)

[.T{I} =x; +U,t=x, +U,cosa-f

w|:9.

[v.(0)=v,, =v,cosu
J[u_r(a‘j =, +g 1 =y,sino— g

=0

=—g =const

i
| &
| &x
]a
-\.':.T

1.1.

KpusonnHueiinoe nBuxeHue. JIBHKeHHE MaTepUaIbHON TOUKH
110 OKPY>KHOCTH.

YrioBas u TUHEWHas CKOpPOCTb TOYKHU:

HpI/I pPaBHOMCPHOM ABHUIKCHUU TOYKH 110 OKPYKHOCTHU

8 = 2— =2
lenTpocTpeMHUTENIbHOE YCKOPEHHUE TOUKHU:
2
=—== 2
uc
. [lonHoe yckopeHue maTeprallbHOW TOUKU
1.1. TBépnoe Temno. [locTynarenbHOe U BpalaTebHOE JBUKEHNE
9 TBEPAOrO TeNa
1.2 JANHAMUKA
1.2. HNuepunaneubie cucremsl orcuéra. llepseiii 3akoH HbroToHa.
1 [IpuHuun oTHOCUTENBHOCTH [ anunes
Macca Tena. IInorHocTs Bemecrsa:
1.2. T




Cuna. [IpuHIMO Cyneprno3uiuy CUIL:

1.2.
3 pasHogeiicte — 1 + o2t
Bropoii 3akon HetoTona: mis marepuanbHoit Touku B UCO
1= 1
1.2.
4 A = A
npu
Fiy By
Tpetuii 3akoH HeroTOHA 1151 MaTEpUAIIBHBIX TOYEK:
1.2.
5

2=~ 21

3aKoH BCCMUPHOTO TATIOTCHHUA: CHJIBI MPUTKCHUA MCKIAY

TOYCYHBIMU MAaCCaMH PAaBHBI

Cuita TSDKECTH. ]_[eHTp TSDKECTH Tejla. 3aBHCHUMOCTH  CHJIBI

TSDKECTH OT BBICOTHI h HaJ MOBEPXHOCTHIO TUIAHETHI PAJHYCOM
RO:

"o+ )2




Cuna ynpyroctu. 3akoH ['yka:

1.2. _
7
Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHHUSL:
e =
1.2.
8
Cuna TpeHus MoKos:
<
T —
Koadumment tpenus
[aBienue:
1.2. =—
9
1.3 CTATHUKA
l
4
13 MOMEHT CHIIBI OTHOCUTEIFHO OCH BpPAIICHUS:
1 M| =Fl, rae | — mnevo cunbl
OTHOCHUTEIILHO OCH, POXOsIIeH uepe3 Touky O meprneHauKyIspHO
PUCYHKY
Llentp macc tena. LleHTp Macc cucTeMbl MaTepUaibHbIX TOYEK:
_ 11t 22%...
W=
4 1+ o+
1.3.
2

B onHOpoaHOM 11071€ TSIMKECTH

LOCHTP MacCC TCjia COBIMAAACT C €ro HCHTPOM TAKCCTH




VYcnosust pasHoBecus TBEpaoro Tena B UCO:

1.3. {‘Ml—:rf'uf:—'...:[l
3 LFL_ =+ "F_-l o ki EI
1.3.
4 3akon Ilackans
1.3. Hasnenue B xxuakocty, nokosueica B UCO:
5 = ot
3akoH Apxumena:
Apx — — BbITeCH
1.3. €CIIH TEJIO U XKHUIKOCTh okostcs B UCO, To
6 Apx = BbITECH
YcaoBue niaBaHus TEl
1.4 3AKOHBI COXPAHEHN S B MEXAHUKE
14 NmMmnynbc MmaTepuanbHON TOYKH:
1 =
14 NMiynbC cUCTEMBI TEI:
= l + 2 + .
3aKOH U3MEHEHUS U COXPaHEHUsI UMITyJIbCa:
B CO
A =401+ +...)= terewnd® t 2gwenn® too
1.4. | BUCO , eciu
A =A( 1+ o+..)=0
0, ecimm

1BHeLWH + 2BHeLUH +...=0




PeakTuBHOE NBMKEHUE

1.4. Ar X
Pabora cuibl Ha MaIOM NepeMeleHUN:
,11=|F|-|j.f|-cos a=F -Ax
o F
()
MomHOCTh CUJIBI:
€CJIM 3a BpeMs
1.4, A
At
paboTa CHIIBI U3MEHSETCS Ha , TO MOIIIHOCTD CHIIBI
AAd
P=— =F-v-cosa
Aty o
Kunerndeckas sHeprust MaTepUaIbHON TOYKHU:
2 2
3aKOH MU3MEHEHUS KUHETUYECKON SHEPTUU CUCTEMBbI
MarepuanbHbix Touek: B UCO AEkun = Al + A2 + ...
[TorennmanpHas YHEPTHS:
1.4.

JJIA MOTCHIHAJIbHBIX CHUJI

12 = 1noteHy _ 2noTeHy A noTeHL,




HOTGHLII/IaJIBHaﬂ SHEPIUid MaTepI/IaJII)HOI\/JI TOYKH B OJHOPOAHOM

ITIOJIC TAXKCCTH:

noTeHy, —

[ToTeHnmanpHas YHEPTHsI YIPYTO AePOPMUPOBAHHOTO TEJA:
2

noTeHy, — 2

3aKOH U3MEHCHUS 1 COXpaHCHHA MEXaHUYeCKOMn OHCPIUm:

Eyex = Exum + EIIDTEHHr

B IICD "ﬁ-E}.!E:{ = ABIZ.EX HENOTSHIL. CHII»
B IICO AE,x = 0. eClI Agcex menoresm cax = 0

1.5

MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

L.5.

T'apmonuueckue xonrebanus mamepuanvHol mouxku. Amniumyoa
u 4)61362 rxonebanuu. Kunemamuueckoe onucanue:

x(f) = Asin| @t +o, ).

v(H=x/,

a(f=(v ), =—o'xd)=a +ex=0,
20e x - CMeUueHUue U3 paeHoeecusl.

ﬂuHaMull€CKO€ onucarnue.

20e

. Omo 3nayum, umo

OHepeemuueckoe onucauue (3aKOH COXPAHEHUS MEXAHUYECKOU
oHepeull):
5 o) ] 5
muT ke omu kA

AT = mw — " —pongt
2 2 2 2

CBs13b AMIUINTYAbI KoJIEOaHHH CMCIICHUA MaTepHaHBHOﬁ TOYKH




C aMIUIMTYJaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHHUSI:

U =04, a__ =04

[Tepuon 1 yacToTa KoJeOaHUH:

[Tepron Manblx CBOOOAHBIX KOJICOAHWH MaTEeMaTHYECKOTO

MasiTHUKA!
L.5.
2 Ir=2 .—JI
g
[lepron cBOGOTHBIX KOIEOaHHI IPYKUHHOTO MAasITHUKA!
m
T=2n]—
k
L.5.

3 Boinyxxnennsie konebanus. Pesonanc. PezonancHast kpupas
[Tonepeunsie u IIPOJOJIbHBIE BOJIHBI. CkopocTb
pacnpoCTpaHeHUs U JIIMHA BOJIHBIL:

L.5. - —_
4
WNurepdepennius u nudpakuus BOJIH
L.5.
s 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYIJIAPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJIAAPHAS ©OU3UKA
Mopenn cTpoeHMs ras3oB, KUAKOCTEH U TBEPABIX Tel. Ilycts
TEepMOJIMHAMHMYECKas cucTeMa (Tesl0) COCTOUT U3 N OJJMHAKOBBIX
MoJeKys. Torna KoJm4ecTBO BEleCcTBa
2.1. = =—
1

rIe

—4ucao ABoragpo, m — Macca CUCTEMBI (Tena),

M — MOJISIpHasg Macca BECIICCTBA




2.1.

TennoBoe IBMKCHHE aTOMOB U MOJICKYJI BCIICCTBA

2
2.1. .
3 B3anmopeiicTBre yacTull BenecTBa
2.1.
A Huddysus. bpoyHoBckoe ABMKEHUE
2.1.
s Mogens naeanpaoro raza B MKT
CBsi3b MEXAy JABICHHUEM M CpEJHEW KWHETUYECKOM SHEeprueut
HOCTYNATEJIbHOI0 TEIJIOBOIO JABM)KEHHUS MOJIEKYJ HJI€ANbHOIO
ra3a (ocHoBHoe ypaBHenue MKT):
71 1 ;5 2 [(mpt)] 2. —
o p=_mju =_—-n- =T S
6 3 3 k-2 ) -3
rae m0 — macca OIHOW MOJIEKYJIbI,
= — - KOHUEHTpaUus MOJIEKYJ
2.1.
; AbcomtotHas Temnepatypa: T =t +273K
CBsi3b TEeMIlepaTyphl raza co CpPeIHEW KMHETHYECKOW ISHeprueu
MOCTYIATEIBbHOIO TEMJIOBOTO IBMXKEHHS €T0 MOJIEKYJI:
i 3™y L
2.1. — [ mw” 3
£ =| — = kT
8 =L 2 )
2.1.
VYpaBuenue p = nkT
9
2.1.

10

Mojenbs naeanpHOTO ra3a B TCPMOAUHAMHKC:




| VpaBHerHe Merreeesa — Kianefpora
| BEIpakeHHe 111 BHYTPeHHEH 3HepIHH
VpaereHne Menzeneera — KianelipoHa (OpHMeHIHMI

JAIIHCI):

pV =""RT =vRT =NiT, p=P*L
Lt H

BrlpazkeHIle 111 BHYTpeHHell 3HepriI 0JHOATOMHOTIO I
ra3a (IpIMeHIMEIe (QOpPMET 3aITcH):

L‘=%vﬂf =%NF(I L e %pV

2pn

3aKkoH I[aJH)TOHa AJI JaBJICHUA CMCCH Pa3pCiKCHHBIX I'a30B!:

2.1.
1 1 = 1 =+ 2 + ...
W3omporieccel B pa3peKEeHHOM Traze € IMOCTOSHHBIM YHCIIOM
MoJiekys N (C IOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepMma (T = const): pV = const
uzoxopa (V = const):
n3obapa (p = const):
2.1. _
12

I'padmueckoe mpeacrarienue u3omnporeccoB Ha pV-, pT-u VT-
JarpaMMax.

OOBEMHEHHBIN ra30BbIIA 3aK0H:

JJIA ITIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.




HaCI)IIIIeHHI)IG n HEHACBIIIICHHBIC Iapul. KaugectBennas

2.1. 3aBUCUMOCTbh IUIOTHOCTH M JaBJEHUS HACBILIEHHOTO Iapa OT
13 TEMIEPATypPbl, UX HE3aBUCUMOCTH OT O00BEMA HACBIIEHHOTO
napa
Buaxxnocts Bo3iyxa.
OTHOCUTEIbHAS BIAXKHOCTD:
2.1. — napa( ) — napa( )
14 Hacum,napa( ) HaCbILLlI'Iapa( )
2.1. W3meHeHue arperaTHbIX COCTOSIHUM BELIECTBA: HCIAPEHUE H
15 KOH/JICHCAIU s, KUTICHUE KUJIKOCTU
2.1. W3meHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABJIIEHUE H
16 KpHUCTaJUIM3aLHs
2.1.
17 [IpeobpazoBanue s3uepruu B (ha30BbIX mepexonax
2.2 TEPMO/INHAMUKA
2.2.
. TennoBoe paBHOBeCHE U TeMIlepaTypa
2.2.
BnyTtpeHnHss sHeprus
25 Temnonepenaya kKak crnoco0d HW3MEHEHHsI BHYTPEHHEH SHepruu
- 0e3 coBepmieHust padboTbl. KoOHBEKIMS, TEIIONPOBOIHOCTD,
U3JIy4eHUE
KonuyecTBo TEMIOTHI.
2.2. N
VY nenpHas TEMI0EMKOCTh BEIIECTBA C:
= A
55 VY nenwpHas Temiora napoodpazoBanus L: Q = Lm.
'5 ' VnenpHas TerioTa miaaBiaeHus A: Q = Am.
VnenpHas TenioTa cropaHus TomiuBa q: O = gm
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE:
2.2. = A
6

Beruncnenue paboTsl 1o rpaduky mporecca Ha pV-auarpaMmme




[IepBblit 3aKOH TEPMOAVMHAMUKH:

12=0 2+ p=(2— 1)+ 1

2.2.
7 Anmabara:
12=0 2=((1— 2)=40 1
2.2. .
g BTopoii 3akoH TepmoanHamuku. HeobpaTumelie poriecchl
[Tpunnune! gerictBus TernoBbix MmamuH. KT/
22 ]_]:Aﬂumm =*-HEI“F_|*-XDJI| |--xc|n|
Maxkcumansnoe 3Hauenue KII. [{ukn Kapno:
2.2. £ == F &
Max M =V gapee = == = =1
10 T, Harp TH-T‘?
YpaBHEHHE TEIIOBOTO OanaHca:
2.2.
1t 2+ 3+...=0
11
3 SJIEKTPOAIMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE
11 DJeKTpu3ausa TeJl U €€ MPOSBICHUS. DJICKTPUUYECKUI 3apsil.
'1 ' JBa Bua 3apsiga. DIEMEHTApHBIN SJIEKTPUUECKHI 3apsia. 3aKOH
COXpaHEHHUS JICKTPUUYECKOT0 3apsiia
B3aunmopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyiona:
31. B OJJTHOPOJIHOM BEILIECTBE C JUIICKTPUUECKON MPOHUIIAEMOCTHIO
2 ﬁ.|g1'|‘?: = 1 _|§'1|'(3:
£ dmeg, 17
3.1. .
3 DnekTpuueckoe nose. Ero neficTBrue Ha 3JEeKTpUIECKUE 3apsi bl
3.1. Hanpsx€HHOCTD 3JIEKTPUYECKOTO MOJIS:




NPO6HbIN

ITone Toueunoro 3apspaa:

ol

OIHOPOJHOC II0JIC:

Kaptuns! nMHUN HAIPSHDKEHHOCTH ATUX TTOJIEH

IloTeHMaIbHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.
Pa3nocTh moTeHIMaaIoB u HaIIPAXKCHHUC:

2= (1= 2)=— A4 =

IloTrenumanbpHast SHEPTHUA 3apsijia B 3JICKTPOCTATUICCKOM I10JIC:

3.1.
=—A
5
[ToTeHunan 37eKTPOCTATUIECKOTO MOJIS:
CBsi3b HaNpsSOKEHHOCTH TIOJIA M PA3HOCTH MOTEHIMAIOB IS
OJIHOPOAHOTO 3eKkTpoctarndeckoro moyst: U = Ed
31 [TpuHIMI CYTIEPIIO3UIINH SICKTPUUECKUX TOJICH:
6 =1t 2Ft..., = 1+ 2+
[IpoBOAHMKY B 3EKTPOCTATHUECKOM IIOJIE.
3.1. YcnoBue paBHOBECHS 3aps0B: BHYTPH IIPOBOJHUKA
7 =0
BHYTPH U Ha MOBEPXHOCTH MTPOBOJAHMKA () = const
3.1. JudNeKTpUKA B 3JEKTPOCTATHUYECKOM Tiose. JudnekTpuueckas
8 MPOHUIIAEMOCTh BEIIECTBA €
3.1. KoHnneHcaTop. D1eKTpoéMKOCTh KOHJIEHCATOpa:




9HeKTpOéMKOCTL IJIOCKOI'O KOHACHCATOpAa:

HapanneJn,Hoe COCAMHCHUEC KOHACHCATOPOB:

ITocnenoBaTenbHOE COSIMHEHHUE KOHICHCATOPOB:

3.1.
10
1 1 1
= 1t 20 1= 270, =—+t—+..
nocn 1 2
DHeprus 3apsHKEHHOTO KOHEHCATOPA:
3.1. 2 2
11 27 2 2
3.2 3AKOHBI ITIOCTOSAHHOI'O TOKA
Cuiia Toka:
_4g
3.2, Loy
I Ar—0
1
[TocTostnbIN TOK: I = const
Jns nocrossHHOrO TOKA q = It
3.2 VYcnoBus cyecTBOBaHUS 3JIEKTPUUYECKOTO TOKA.
Hanpsokenne U u OJIC E
3akoH Oma i y4acTKa LEMHu:
3.2. _
3
DIIEKTPUUYECKOE CONMPOTUBIICHUE. 3aBUCUMOCTh COMPOTHBIICHUS
19 OJIHOPOJIHOTO IIPOBOJIHHKA OT €T0 JUIMHBI M CEUCHHUs. Y IeIbHOE
;‘ . COMPOTHUBIICHUE BEIIECTBA.
3.2. Nctounuku Toka. J1C ucTOUHMKA TOKA:




__ CTOpOHHUXCUN

BHyTpeHHee COIIPOTUBJICHHUC NCTOYHHKA TOKA

3akon Oma a1 MOJTHOU (3aMKHYTOI) anekTpuueckoi nenu: E =

IR +Ir, oTkyna

+
3.2.
6
E.r
"= R
[TapannenpsHOE cOEqMHEHUE TPOBOJHUKOB:
[=I1+12+..,Ul=0U2=.,
1 1 1
=—+—+...
napasn 1 2
3.2.
7 [TocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
U=Ul1+02+.,11=12=.,,
noen =~ 1t 27F..
PaGora snexrpudeckoro toka: A = [Ut.
3akoH J[xoynsa — Jlenna:
-2
3.2.
Ha pesucrope
2
= = 2 = =
3.2.

MoiHoCcTh QJICKTPHUUYCCKOI'O TOKA:




A4

P =10
At Ar—l)
TeroBast MOIIIHOCTB, BbIAEIAEMas HA PE3UCTOPE:
. OB
P=PR=—=]U
R
MomnaocTs HCTOYHMKA TOKA:
AA
_ ©T. CHIT _
B=—m— =EI
At

Ar—l)

CB00OOIHbIE HOCUTENH IIEKTPUUECKUX 3apsAI0B B IPOBOJHUKAX.

3.2 MexaHu3Mbl IPOBOJAMMOCTH TBEPIBIX METAIUIOB, PACTBOPOB U
10 pacIuiaBoB AJIEKTPOJIUTOB, ra3os. [TonynpoBOAHUKH.
[TosrynpoBOIHUKOBBII 11O
33 MAT'HUTHOE I1OJIE
MexaHnueckoe B3aUMOJEHCTBUE MAarHUTOB. MarHuTHoe moJe.
Bexrop MarHuTHOM umHAykuuu. IlpuHnun —cynepnosunuu
MarHUTHBIX NOJIEH:
3.3. = 1t 2®
1
JInHuM MHAYKIMKA MarHuTHOTO 1ot KapTuHa JIMHui MHAYKIMU
MarHUTHOIO  IOJS  IOJIOCOBOTO M TOJKOBOOOPAa3HOIo
MOCTOSIHHBIX MarHuTOB
Oneir Opcrena. MarHutHoe 10Ji€ TNPOBOJHUKA C  TOKOM.
3.3. KaptuHa nuHMM WHOYKIMM MarHMTHOTO TOJS  JUIMHHOIO
2 IIPSAMOTO IIPOBOJHUKA M 3aMKHYTOT'O KOJBLEBOIO ITPOBOJHHUKA,
KaTyIIKH C TOKOM
Cuna Amnepa, €€ HallpaBJICHHUE U BEJIMYUHA!
3.3.

, [A€ O — YIoJI MCXKYy HaIlIPpaBJICHUECM IMTPOBOAHHNKA U BEKTOPOM




Cuna JlopeHua, e€ HalpaBJIEHUE U BEJIINYHHA:

Nop
3.3.
4 TI€E 0. — YIOJI MEXAY BEKTOpaMH U
. JBWXKeHHE 3apsIKEHHOM 4YacTULbl B OJHOPOJHOM MAarHUTHOM
moJe
34 OJIEKTPOMAT'HUTHAA UHAYKIA
IToTok BeKTOpa MAarHUTHOM MHIYKIIUU:
b= =
34.
1
34.
SIBnenue snexkrpomariutHOM MHAYKIMU. D/C nHaykuuu
3aKOH AJIEeKTpOMarHuTHON nuaykiuu dapanes:
3.4. AD
At Af—H)
\"\j “'n'
\d U, i
; !
O/1C uHayKUMH B IPSIMOM MIPOBOJHUKE ATUHOM |, ABMOKyIIeMcs
34. CO CKOpPOCTBIO

B OTHOPOAHOM MArHvuTHOM I10JIC B:

, [JA€ O — YT'OJI MCXKY BEKTOPOM Bu HOpMAJIbIO




K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

n

cClIn , 1 ,TO

34.
[IpaBuio Jlenna
NHIyKTUBHOCTB:
_®
4.
3 i O = LI
Camounnykuus. 9/IC caMOMHAYKIUU:
A
E;,- =—J__ L e | ;
At
AF _-‘:}
DHeprusi MarHUTHOT'O MOJIs1 KATYIIKUA C TOKOM:
34. )
T2
3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHM S 1 BOJIHBI
O L
Konebartenbubiit  koHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM KOJieOaTeIbHOM KOHTYpE:
3.5.

[2() = Gumesin 0t + )
| I(1) =g, =g, cos| ot +q, | =1 __ cos(otf +q)
®opmyina TomcoHa:

:2\/_

OTKyJa

CBs3b AMIUIMTYABI 3apsgaa KOHACHCAaTopa C aMHJII/ITy,I[Of/'I CHJIBI




TOKa TIIpH CBO6OI[HI)IX QJICKTPOMArduTHBIX KOJIEOAHMSAX B

nacajlbHOM KoJIe0aTeIbHOM KOHTYpEC:

I

Tax

£y

Q;m,a:; =

3aKOH COXpaHEHUsI SHEPIUH B HACATBHOM KOJIeOaTEIHbHOM

KOHTYpE:
2
3.5.
3 BrIHyXIeHHBIE 3JIeKTPOMAarHUTHBIE KosieOanus. Pesonanc
[lepemennbriii Tok. Ilpom3BoacTBo, mepemaya U moTpebieHHE
3.5. AEKTPUYECKON SJHEPIUU
4 BT 5 I o ¢ O P 5
—+ = max — "~ mEX — copst.
2 2 2 2
CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH. B3amMHas opueHTanus
3.5. BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
5
3.5. [[Tkana 3IIEKTPOMATrHUTHBIX BOJIH. [Ipumenenne
6 AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6. [IpsimonHENHOE pacIpOCTPAHEHUE CBETA B OJHOPOJHOM CpeJie.
1 Toueunslii uctouHuk. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
3.6.
ol p
T7 PP Tl TTTTE
3.6. .
3 [TocTpoenue n300paxxeHuil B IJIOCKOM 3epKajie
3aKOHBI PEJIOMJICHHUS CBETA.
3.6.

HpeHOMHCHI/Ie CBCTa:




AOCOIIOTHBIN [TOKa3aTeNb MPEITOMIICHHUSL:

a6bec

OTHOCHUTENBHBIN ITOKa3aTellh MIpCIIOMJICHUS:

OTH

Xon Jiydeil B Ipu3Me.

1&-"1 = 1'.-"2 o ”_i}'i = HJ}.:
COOTHOIIIEHNE YaCTOT U COOTHOIIEHUE JJIMH BOJIH IIPU MEPEX0aC
MOHOXpPOMATHYECKOI'0 CBE€TAa 4YCPE3 TIpaHULly pasacia ABYX

ONTHUYECKUX CPE/I:

Hny<hy )
n
3.6. oy :
5 [TonHOE BHYTpEHHEE OTPaXKECHUE.
[IpenensHbIN yroJl IOJHOrO BHYTPEHHETO OTPAXKECHHUS:
_ 1 _
: =
P OTH 1
CoOuparomiue ¥ pacceuBarolue JHH3bl. TOHKas JMH3a.
3.6. DOKYCHOE PACCTOSHUE U ONTUYECKAs CHJIA TOHKOM JINH3HL:
6 1
®opmysia TOHKOH JINH3BL:
3.6. 1 1 1

—_t =




YBenuuenue, JaBacMoe JIMH30M:

F\ h
F

4

B ciIydyae pacceHBa}omeﬁ JIMH3BI:

0 =—0,
3.6.
r=—=—1
XoJ iayda, NpOIEqIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€
IJIaBHOW onTudeckoil ocu. IlocTpoeHune n300pakeHUN TOUKU U
OTpe3Ka MPSMON B COOMPAIONINX M PACCEHBAIOIIMX JIMH3AX U UX
cHcTeEMax
3.6. doroamnmapaT Kak onTHYecKui mpubop. a3 kak onTuyeckas
cucTreMa
WNurepdepenuus cBera. KorepeHTHbIE HMCTOUHUKH. Y CIOBUS
HaOJII0IeHUS MaKCUMYMOB Hu MUHHUMYMOB B
UHTep()EPEHIIMOHHON ~ KapTUHE  OT  JABYX cuH(Da3HBIX
KOT€PEHTHBIX UCTOYHUKOB:
3.6. A
MAKCIIMYMET — A=2m—, m=0,1,+2,+3,_,
2
A
MITHIIMYMET — A=(2m+1 ];, m=0+t1,+2 +3
2
3.6. Hudpaknus cBera. JludpakuuoHHas pemérka. Y CIoBHE




11

H8,6JIIOI[€HI/I$I TJIaBHBIX MAKCUMYMOB IIpHU HOPMAJIbHOM ITaJICHUU
MOHOXPOMATHYCCKOI'O CBCTA C ,HHHHOﬁ BOJIHBI A Ha peméTKy C

nepuoaoM d:

= , =0,+/—-1,+/—-2,+/-3,...

3.6.
Jucrniepcus cBeta
12
4 KBAHTOBA S ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIN3M
4.1.
. 'mnoreza M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
@®otoHbl. DHeprus GoToHa:
4.1.
2 Nmnynbe doToHa:
4.1.
3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHsl hoTodhdexra
YpaBHenue DitHmTeiHa 115 PoTodddexra:
dotona —  BbIXOAA *oam
4.1. e
4
hoToHa — -




KUH 2 3an

[laBiienue ceera.

4.1.
s JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOUIYIO MOBEPXHOCTh U
Ha TOJIHOCTHIO MOTIOUIAIOIIYI0 TTOBEPXHOCTh
4.2 DOU3UKA ATOMA
4.2.
. [Inanerapnas mozenp aroma
[Toctynarel bopa. M3nydenue u mnornomenue ¢GOTOHOB Mpu
Nepexo/ie aTOMa ¢ OAHOTO YPOBHS SHEPTUU HA JPYTOM:
4.2. he
hvmn — i = |Err - ‘Em|
S
JInHenyaTele CIIEKTPBI.
4o CrexTtp ypoBHEH 3HEPruu aToma BoJ0poa:
—-1363B
3 E =—"""" n=123, .
ne
4.3 OU3NKA ATOMHOI'O AJ1PA
4.3. Hyxnonnas monens siapa 'eiizenOepra — iBanenko. 3apsia siipa.
1 Maccosoe unciio sapa. M3otomnsl
PagnoakTuBHOCTE.
Anbda-pacnan;
A F DL
bera-pacna.
4.3. DIIeKTPOHHBIN B-pacnan:
2

A o

A L0
ZX_}ZJ-EY =+ —EE? + Vg

[To3utponnsrii -pacnan:

AX=AY+ Je4v,




l'amma-uzimyuenue

3aKOH paln0aKTUBHOIO pacraja:

()= o0 2
4.3.
3 [Tycth m — Macca paAHOaKTUBHOTO BellecTa. Toraa
()= o 2
4.3.

SInepusle peakuuu. JleneHne U CHHTES sAep
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