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JAupakTuyeckuii MaTepuas




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 UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB;

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.
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https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2

4.3 Toxu B pa3nmuyHbIX cperax 6 https://m.edsoo.rt/VLX14U83A
Hroro no pazneny 54
Pa3nen 5. DUSHUYECKUM TPAKTUKYM

5.1 PuU3HYECKU IPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazneny 16
PesepBHOE Bpems 10 https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KIIACC

HauMeHoBaHUeE pPa3/ieioB U TEM

Koan4yecTBO 4acoB

dyekTpoHHbIE (LM pPOBbLIE)

Ne i/ KonTpoJibH IIpakTHyeck
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
ble padoThI ue padboTbl
Paznen 1. JIEKTPOIUHAMUKA
1.1 MarnauTHoe mnoJie 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DeKTpOMarHuTHast MHIYKITUs 13 1 https://m.edso0.ru/VQQ38UZXC
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
2.1 Mexanuyeckue Kojie0aHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJIIeKTpOMarHUTHBIE KOJIeOaHuUs 15 https://m.edsoo.rt/ALLBYV2CT
M
2.3 CHATHHCCIHE 1 SCKTPOMATHITIRE 10 1 https://m.edsoo.rt/RYENOYICS
BOJTHBI
2.4 Onruka 25 1 https://m.edsoo.ru/OBLJ6N6IR
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OchnoBbel CTO 5 1 https://m.edsoo.rw/HCX8YPUV4
Hroro no pazneny 5
Pa3nea 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckyisipHO-BOJIHOBOH Jyajin3m 15 https://m.edso0.ru/S400GCWUJ
4.2 ®usuka aToma 5 https://m.edsoo.ru/Z1J435GQC
43 usitia ATOMHOrO A1pa i JTIEMEHTAPHbIX 5 https://m.edsoo.r/Q4WLMHSIT

YACTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny

25

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 https://m.edsoo.ru/RPXWEWN4AN
Hroro no pazneny 12
Paznen 6. PUBNUYECKHUN TIPAKTUKYM
6.1 ®u3nYeCKU NPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazneny 16
Paznen 7. OGOBIIAIOIEE IIOBTOPEHUE
Cucremaruzanusa 1 00001eHne
7.1 HPEAMETHOTO COHeP)KaHHfI fonprra 15 https://m.edsoo.ru/P5SCGRX7IW
JEeSTSIIbHOCTH, TPHOOPETEHHOTO MTPHU
u3yyeHnn Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PeszepBHoe Bpemst 10 https://m.edsoo.ru/E65RYIXT.B
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO 9acoB
JlaTa
Ne KO]—[TpOJ‘[ HpaKane 3HeKTp0HHI>Ie Illfl(l)pOBble
Tema ypoka usyue
n/n Bcero bHBIE CKHe o0pa3oBaTe/ibHbIE PeCypChl
HHUS
padoThI padoTsbl
®u3uka — aMEHTaJbHas HayKa O
1 Pymn YK 1 https://m.edsoo.ru/4GD121L.71X
pupoae
Hayunbiii MeTo MO3HAHHUS ¥ METObI
2 i A HU 1 https://m.edsoo.ru/47JULOITY
uccaeaoBaHus GU3NUYECKUX SIBJICHUN
DKCIEPUMEHT U TEOPHs B MPOIIECCE TO3HAHUS
3 npupoiel. Habmroenrue u SKCepruMeHT B 1 https://m.edsoo.ru/RV2VFFZL 6
¢buznke
4 Crnioco0ObI n3MepeHus GU3HNUECKUX BEIMYNH 1 https://m.edsoo.ru/BKMS7EY OS5
AOCOJIIOTHAS ¥ OTHOCHUTEJIbHAS ITOIPEITHOCTH
5 . P 1 https://m.eds00.ru/K3LQI3CFT
M3MEPEHUH (PU3MUECKUX BEIMYUH
MonenupoBanue B pusnke. Posb u mecto
W3UKH B (DOPMHUPOBAHUH COBPEMECHHOM
6 b . popmup P . 1 https://m.edsoo.ru/85PJ5YR4H
HAY4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU
JIeSITEILHOCTH JTIOACH
Mexannueckoe aprmkeHue. Cucrema oTcuera.
7 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JIBMKEHHUS. 1 https://m.edsoo0.ru/QUQYCWDZP
[Ipsimast u 0OpaTHas 33724l MEXaHUKHU
Pannyc-BekTop MaTepralbHON TOYKH, €TO
MIPOCKIIMK Ha OCH KoopauHaT. TpaeKTopus.
8 POCKIL P p p 1 https://m.edsoo.ru/PEU6JZ2QE

[Tepememenue. Cxopocts. X nmpoekuuu Ha
OCH KOOpJIHAT



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE.
I'papuaeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHUS

https://m.edsoo.ru/ZNKXP8MEF

10

CrnosxeHue nepeMeIieHnii U CKOpOCTEH.
Pemenne 3anau

11

HepaBHomepHoe nBuxkenne. MruoBeHHas
cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'padmuueckoe onucanue NpsSMOIUHEHHOTO
JBUKEHHSI C TIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L.1

13

CBobOogHOE TazicHne. Y CKOpeHrue CBOOOTHOTO
nazeHus. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH,
YCKOPEHUs OT BPEMEHH U UX TpapuKu

https://m.edsoo.ru/UYVYXC8JD

14

JIBu>keHue Tena, OpOILIEHHOTO MO/ YTJIOM K
TOPU30HTY

https://m.edsoo.ru/ W6B8TSPKM

15

KpuBonmHeliHoe aBuxenue. J[BUxKeHUeE 1o
OKPYKHOCTH. YTJIOBas U JIMHEMHAsA CKOPOCTb.
[Tepuon m yacrora. LleHTpOCTpEMHUTEIIBHOE U
IIOJIHOE YCKOPEHUE

https://m.eds00.1u/SGZQQF5H2

16

KonrtponsHas padora no teme "KunemaTnka"

https://m.edsoo.ru/DP1XR9HJI

17

IlepBsiii 3ak0oH HptoToHa. MiHEpIHanbHbIe
cucteMbl otcuéTa. [IpuHumn
oTHOcHuTenbHOCTH ['anumnes. HennepunanbHbie
CHCTEMBI OTCUETA

https://m.edsoo.ru/8FO42H1L2

18

Cuia. PaBHoelicTBYIOIIAsA cuiia. Bropoit
3axkoH HreroTona. Macca

https://m.edsoo.ru/2QC075VDL

19

B3aumoneiicteue ten. Tpernit 3akoH
HeroTona

https://m.edsoo.ru/NAD4VZADH



https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH

[Ipunnun cynepno3unuu cui. Pemenne 3anau

20 https://m.eds00.ru/MQI163A50
Ha IIpUMEHEHHE 3aK0HOB HproTOHA
3aKOH BCEMHUPHOT'O TATOTEHUS.

21 DOKBUBAJICHTHOCTh I'PABUTAIIMOHHON U https://m.edsoo.ru/AE40LUZYB
MHEPTHOU MaccChl
Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO

22 https://m.eds00.ru/36LBC4ZQJ
naJeHus
JIBrm>keHre HeOECHBIX TEIl U UX

23 HCKYCCTBEHHBIX CIIYyTHUKOB. [lepBas https://m.edsoo.ru/F756CAPFB
KOoCMHUYecKasi CKopocThb. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Temna https://m.edsoo.ru/RV3SSWO081
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHHUS.

25 JIBM>KEHUWE B )KUJIKOCTHU U ra3e C YYETOM CHIIbI https://m.edsoo.ru/UP3KXCTQU
COTIPOTHUBIICHUS CPEbI

aBjieHue. I ' mapocraTuueckoe 1aBiICHHUE.

26 A s A https://m.edso0o0.ru/SWDUEVCO2
Cunia Apxumena
Ao6comotHo TBepaoe Teio. [loctynarensHoe u

27 P Y https://m.edsoo0.ru/UVIUYVE7Y
BpalllaTeJIbHOE JABMKEHHUE TBEPAOTO TEa
MoOMEHT CHJIBI OTHOCUTEILHO OCH BPAIL[CHUSL.

28 pait https://m.edsoo.ru/AY2DMXMKR
IIneqo cunbl
CrnoxxeHue Cuil, IPUIOKEHHBIX K TBEPJIOMY
Teay. LlenTp TsokecTH Tena. Y CIIOBHS

29 y- Hentrp https://m.edsoo.ru/VFOEBAR&78
paBHOBECHS TBEPAOTO Tea. Bus
paBHOBECHS

30 Pemrenne 3amau https://m.edsoo0.ru/Q3QEPZXMR
Kontpoinbnas padora nmo teme "J[uHamuka.

31 https://m.edsoo.ru/4IHS90LZD

Cratuka TBepaoro tena'"



https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD

32

NMmynbsc MaTepuabHOW TOYKHU, CUCTEMBI
MarepuaibHbIX TOYeK. LIeHTp Macc cucremsl
MaTepHajbHBIX TOYEK. TeopeMa o0 IBUKEHUU
LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HII

33

NMitynbsc cuibl 1 MU3MEHEHUE UMITYJIBCA TENA.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JIBUYKEHUE

https://m.edsoo.ru/INJW80116

34

MoMeHT uMItysibca MaTEPUAIIBHON TOYKH.
[IpencraBienue 0 COXpaHEHMM MOMEHTA
HMITyJIbCA B HEHTPAJIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3agau

https://m.edso0.ru/224025Z6M

36

PaGora cuibl Ha MajgOM U Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe npeacrapneHue
paboThl cuibl. MOIIHOCTE CHIIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema o0
W3MEHEHUU KUHETUYECKOU YHEPTUHU
MaTepuaIbHOU TOUKH

https://m.edsoo.ru/N5SQCCI1EIM

38

IToTenumanbHble U HEOTEHIUAIBHBIE CUIIBI.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/BHTO9IW4CQ

39

Tperbs KocMuueckast ckopocTb. CBsi3b
paboTHI HEMOTEHIMAIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHMs MEXaHUYECKOH SHeprun

https://m.edsoo.ru/66P2WGWS4

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryium i uaeaibHOM
KHUJKOCTH

https://m.eds00.ru/OIC610GS5F

41

KonTponbHas padota o Teme "3aKoHbI

https://m.eds00.ru/SO90PC322



https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

COXPAHEHHUS B MEXaHUKe"

Pa3BuTHe npeacraBiaeHuit o mpupoe

42 temnoTbl. OcHOBHBIE noJiokeHuss MKT. https://m.edso00.ru/0ZTXY71SW
Huddyszus. BpoyHoBckoe ABIKEHHE
CtpoeHue 1a3000pa3HbIX, KUIKUX U TBEPABIX

43 Ten. XapakTep JIBUKEHUS U B3aUMOJACHCTBUS https://m.edsoo.ru/UX8FMV2CU
YacTHUI] BEIIECTBA
Macca u pa3Mepsl MOJIEKyIT (AaTOMOB).

44 KomnnuectBo Bemectna. [locrosnnas https://m.edsoo.ru/SFCL7ZUUQO
Aoraapo

45 Temneparypa. TemmoBoe paBHoBecue. [lkana hitps://m.cdsoo.r/SDOFUFGIL
Henscus

46 Pemenue 3amau https://m.edsoo.ru/EGRV58D9F

47 Wneanbhblil Ta3. ['a30BbIe 3aKOHBI https://m.edsoo0.ru/01MOXOV4B

48 ;’é’;’z‘i&‘z‘iﬁz‘meﬂeeBa'K“a“e“p(’Ha' https://m.edsoo.ru/7RAZS00M4

49 AbcomoTHas Temrieparypa. 3akoH JlanpToHa https://m.edsoo.ru/27RGL3V1G

50 HSOHpOHeCCBI B HACAILHOM rase ¢ https://m.edsoo.ru/UO9SUVODW
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'padpuueckoe nmpencraBieHne U30MPOIECCOB: hitps:/m.cdsoo.rw/W 1 HC8SPJ4
n30TEepMa, U30X0pa, n300apa

52 OcHoBHoe ypaBHeHue MKT https://m.edsoo.rw/E65TLSWXG

53 Pemrenue 3amgau https://m.edsoo.ru/8U427HIYJ
CBs13b a0COMIOTHON TEMIEpaTyphl

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CpeaHEN httos://m.edsoo. r/NGETZOLDZ

KHHETHYECKOM SHGPFHGﬁ MMOCTYIATCIBbHOI'O
TEIJIOBOI'O JBMXKECHUS €€ YaCTHIL



https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ

55

O06001IeHYE ¥ cUCTEMATU3aLMs 3HAHUM 110
Teme "OcuoBsl MKT"

https://m.edsoo.ru/EDMSZTZCY

56

KonTponbHast padota o teme "OCHOBBI
MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoanHaMuyeckasi cucTeMa. 3ajgaHnue
BHEIIHUX ycnoBuid 1uist T/l cucreMsl.
Breminue u BHyTpeHHUE TapaMeTpBbl.
[TapameTpsl T/ cuctemsl Kak cpeaHue
3HAYCHMS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

https://m.edso0o0.ru/4L636LXVZ

58

HyneBoe Ha4daJIO TCPMOJUHAMUKHU.

CamornpounsBosnbHas penakcanus T/ cuctemsr

K TCIIJIOBOMY PaBHOBCCHIO

https://m.edsoo.ru/LYMWVLJRP

59

Mojens uaealbHOTO Ta3a B TCPMOJIUHAMHKCE.

YcnoBus IMPUMCHUMOCTHU 3TOU MOJCIN

https://m.edsoo.ru/FOQVOQKQS

60

VYpaBuenue Menneneena-Kianeiipona u
BBIp@KEHUE JIJIs1 BHYTPEHHEH SHEPruun

https://m.edsoo.ru/TZJUGWSMZ

61

BeIpaxxenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'0 HJI€AJIBHOTO Ta3a.
KBa3ucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

https://m.edsoo.ru/L1XUZISC7

62

DOneMeHTapHasi paboTa B TEPMOIMHAMHUKE.
Brraucnenue pabotsl o rpaduky mpouecca
Ha pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Ternonepenayda kak croco0d M3MEHEHUs
BHyTpeHHel 3Heprun T/l cucremsl 6e3
COBEpIICHUSI pabOThI

https://m.edsoo.ru/BDNSGEKP7

64

KOHBGKLII/I?[, TCILIOIPOBOJHOCTD, U3JIYUCHUC

https://m.edso0o.ru/QM4TI9ETSS8



https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8

KommuectBo Termiorel. TemmoéMKOCTh Tea.
VY enbHas U MOJISIpHAs TEIUIOEMKOCTH

65 BEILECTBA. Y IeJbHAs TEIJI0TA CrOPAHUS hutps://m.edsoo.'RQASBEIQS
TOIJIMBA

66 Pacder komiectsa Ter0Ts! pi https://m.edsoo.ru/B4ANQ2B026
Terioneperaye

67 [TonsTre 06 aquadbarHom mporecce. [lepBorit https://m.cdsoo. 1/ SOXBMXFYN
3aKOH TEPMOJUHAMUKHI

68 KonunuecTBo TemioTsl IiI’ paboTa Kak Mepbl httos://m.edsoo.ru/SOW3F 1 X49
M3MEHEHUs1 BHyTpeHHel sHeprun TJI cuctemsl
Brtopoii 3akoH TepMOIMHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOIIECCOB. https://m.edsoo.ru/3BEBSKQ8G
HeoOpatuMocTs IpUpOTHBIX IPOIIECCOB

70 [Tpunimune! geictBus TermnoBbix MmamuH. KIT https://m.edsoo.ru/Z25PJPKKU

71 MakcumansHoe 3nauenue KII/. [{ukn Kapuo https://m.edsoo.ru/QATFSEOKO

72 Pewenue 3anau https://m.eds00.ru/0QIVD6XIT
DKOJIOTHYECKHUE aCTEKThI UCIIOJIb30BaHUS

73 TEIUIOBBIX ABHUrareneil. TemnoBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3amau https://m.edsoo0.ru/UYVVIT878

75 O6o00611eHre U cucTeMaTu3alus 3HaHU| 10 httos:/m.cdsoo r/AGUOLWLER
teme "Tepmonnnamuka. TernaoBbie MalIMHbI"

76 Fﬁ;ﬁgﬁ;ﬁiﬁdii?;iggoiiieMamHHH” https://m.edsoo.rw/X4AG7PIV]
[TapooOpa3zoBaHue ¥ KOHICHCAIIHSL.

77 Hcnapenue u kunenue. Y nejibHas TEILUIOTa https://m.edso0.ru/W4505S1GQ

napooOpa3zoBaHus



https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ

HaCI)IIlIGHHI)IG M HCHACBIIICHHBIC ITaphbI.
KadgecTtBeHHAs 3aBUCHMOCTD INIOTHOCTH U
JAaBJICHUA HACBIIICHHOTI'O I1apa OT

78 TEeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa https://m.edsoo.ru/8I0XNZKD1
HACBIIIEHHOT O Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KHUJTKOCTU
BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U

79 https://m.edsoo0.ru/QRONGWOZS
OTHOCUTEJIbHAS BJIAYKHOCTh

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
TBépnoe Teno. Kpucraminueckue u

81 amop(¢Hble Tena. AHU30TPONHS CBONCTB https://m.edsoo.ru/YCMZ29JGZ
KpUCTAJIJIOB

%) [InaBneHue u kpucrammzanus. Y aejibHast hitps://m.cdsoo.rw/WYHIC81KN
teruiora miaeneHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTsokeHue u

83 cxarue. Casur. Moayne FOnra. [Ipenen https://m.edso0.ru/96IUIDFRU
ynpyrux aedopmanmii
TennoBoe paclimpeHue KUIKOCTEN U

84 TBEPBIX TEJ. AHTAPMOHU3M TEIUIOBBIX https://m.edsoo.ru/1R1740Q0N
KoJeOaHui 4acTuIl BEIIecTBa

85 Ilpeodpasoanme Sueprunu B (asosbix https://m.edsoo.ru/UUJQYTXYF
nepexojiax

86 YpaBHECHHE TEIUIOBOTO OanaHca https://m.eds00.ru/SCVIKKTMW

87 Pemrenue 3amgau https://m.edsoo.ru/2L7HENBQ?2
[ToBepxHOcTHOE HaTskeHue. KanmmisipHabie

88 siBieHus. J[aBlieHue 1Moy MCKPUBIICHHON https://m.edsoo.ru/Z9FYJNI4U

MMOBEPXHOCTHIO xKuAKoCcTH. Dopmyna Jlannaca



https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
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https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

89

O0001eHre U cCUCTEMATH3ALMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoab"

https://m.edsoo.ru/V3TS29GT9

90

KonTponbHas padbota o Teme "Arperarabie
cocTosiHUS BelecTBa. Pa3oBbie Nepexoibl”

https://m.edsoo.ru/BTE57DDIP

91

DJIeKTpHU3aIus TeJl U €€ MPOsSBJICHUS.
DnekTpuyeckui 3apsa. [[Ba Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH,
JUBJIEKTPUKU U MTOTYTIPOBOJIHUKHI

https://m.edsoo.ru/ESVIQRBVX

92

DneMeHTapHBIN ANEKTPUUYECKUH 3apsia. 3aKOoH
COXPaHEHHUS NEKTPUUYECKOTO 3apsiia

https://m.edsoo.ru/QJTV6HK70Q

93

BzaumoneiictBue 3apsioB. ToueuHble 3apsiibl.

3akoH Kyrnona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3agau

https://m.edsoo.ru/XCFAV8SHK

95

Onektpuueckoe noine. Ero aeiicTBue Ha
AICKTPUUECKUE 3aPsi]IbI

https://m.edsoo.ru/EF3CUR72W

96

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[IpoOHpbIii 3apsan. JInHUKM HANMPSHKEHHOCTH
ANEKTPUYECKOTO NoJist. OTHOPOIHOE
AJEKTPUYECKOE MOJIe

https://m.edsoo0.ru/9KBCOFP9X

97

IToTeHnuaabHOCTh QJICKTPOCTATUYCCKOI'O
noias. Pa3HOCTh MOTEHIIMAJIOB U HaIIPAXKCHUC

https://m.edsoo.ru/QJ4HEF4TR

98

IToteHnuanbpHas OHCPI'uA 3aps/ia B
QJICKTPOCTATHUYCCKOM II0JIC. ITorenmuan
QJICKTPOCTATHYCCKOI'O I10JIA

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HAPSKEHHOCTHU MOJIS U Pa3HOCTH
IIOTEHLIAAJIOB Il DJICKTPOCTATHYECKOTO OIS

https://m.edso00.ru/3SWNQFLP9Y

100

[IpuHIUI Cynepno3uuu JIEKTPUIECKUX

https://m.edsoo.ru/WS1GYR4I3
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https://m.edsoo.ru/3WNQFLP9Y

noJieu

101 Permtenue 3amgau https://m.eds00.ru/2630Y 5063
ITone Toueunoro 3apsina. Ilone paBHOMEPHO
102 . P p p https://m.eds00.ru/BGX3JCTAQ
3apsOKEHHON chephl
[Toste paBHOMEPHO 3apsHKCHHOTO TI0 00BEMY
103 mapa. [lone paBHOMEpHO 3apsKEHHOM https://m.edsoo.ru/L4L5W448T
0ECKOHEUYHOI INIOCKOCTHA
ITpoBo DJIEKTPOCTATHIECKOM TOJIE.
104 POBOJIHUIH B STICKTPOCTATHHECCKOM HOT https://m.edso00.ru/6GVP71B38
YcnoBue paBHOBECUS 3apsAI0B
WDJIEKTPHUKH U ITOJIYIPOBOIHUKH B
105 A p YHpOBOZ https://m.eds00.ru/3G6DWKG21
AJIEKTPOCTATHYECKOM I10JIe
Konnencarop. DnekTpo€MKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTb INTIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJIeHCaTopa
107 [TapannenpHOE COEAMHEHNE KOHIEHCATOPOB https://m.edsoo.ru/60WN2ZDHS
IlocnenoBareabHOE COEIUHEHIE
108 ICAOBATEIH FIHCHH https://m.edsoo.ru/OZ9EPI4LY
KOH/JIEHCATOPOB
109 DHeprus 3apsyKEHHOI0 KOHJIEHCATOpa https://m.edsoo.ru/SW376XS21
110 Pemnrenue 3angau https://m.edsoo.ru/NLHAFISYY
BIDKEHUE 34 €HHOI1 Jac
111 A PAUKCHION HaCTHHbL B https://m.eds00.ru/9PGVSYIWG
OJIHOPOJIHOM JJIEKTPUUECKOM I10JI€
112 Permrenue 3amgau https://m.edsoo.ru/UXTI1USMXW
O000111eHE ¥ CUCTEMATH3aIMsl 3HAHUH 110
113 'I'H Ij https://m.edso0o.ru/QCIRPYCGA
TeMe "DIIEKTPUUYECKOe T0JIe
KonTponsHasa pabora 1o TemMe
114 " P p " https://m.edsoo.ru/ WRQGZBRF7
DIIEKTPUUYECKOE TT0JIE
115 Cuna toka. ITocToSHHEIN TOK. Y CIIOBUSI https://m.edsoo.ru/LSLE4KUV5
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CyI€CTBOBAHUSA IMOCTOAHHOT'O
QJICKTPHUYCCKOI'0 TOKa

116 Ucrounnku Toka. Hanpsixenue u 3/1C https://m.edsoo.ru/RUFC4YTDO
3axod Oma U1 ydacTKa LEmH.

117 ALY H https://m.eds00.ru/64VZXZ2GP
DJIEKTPUYECKOE CONIPOTUBIICHUE
3aBUCHUMOCTb CONIPOTUBIICHUS OJTHOPOIHOTO

118 MPOBOJHUKA OT €T0 JJIMHBI U TJIOMIa N https://m.edsoo.ru/KE2FEN35X
MONIEPEUHOT0 CEYCHUS
VY neapHOE conpo €HUe BEIIeCTBA.

119 ACTRH HPOTHBIICHHE BelllecTs https://m.edsoo.ru/Y4ZTZRZAI
Pemnrenue 3angau
[TocnenoBartenbHOE, MapaJlIeIbHOE,

120 https://m.edsoo.ru/VE37ERCK6
CMEIIIAHHOE COECIMHEHNE MPOBOIHUKOB
PacuéT pa3BeTBIEHHEBIX DIIEKTPUIESCKUX

121 5 p p https://m.edsoo0.ru/OQHI1PIPRF
uerneit. I[IpaBuna Kupxroda

122 Pemrenue 3amgau https://m.edsoo.ru/LXRB618PO
Pabora e €CKOI'0 TOKa. 3aK0 0

123 T4 SJICKTPHIHCCKOTO TOK Kou Jbroyis https://m.edsoo.ru/PLTTBZGPC
—Jlenna

124 Permrenue 3amgau https://m.edsoo.ru/R6JHOGRY 6
MOIIHOCTE JJIEKTPUYECKOTO TOKA. TeruioBas

125 = p https://m.edsoo.ru/CONEPSIIH
MOIIIHOCTb, BBIJIEJIsIEMAsi Ha PE3UCTOPE

126 Pemnrenue 3angau https://m.eds00.ru/90KO0DG7HY
3J1C u BHYTpEHHEE CONPOTUBICHUE

127 A yp p https://m.edsoo.ru/MGCEWIVUL
UCTOYHHUKA TOKA
3axod Oma 11 HOJIHOU (3aMKHYTOM

128 a . ( yTOH) https://m.edsoo.ru/XQP3R9DK4
AJIEKTPUYECKOH 1IEeTIH

129 Pemntenue 3angau https://m.edsoo.ru/ XDAVLS3JL

130 Mo1HoCTh HICTOYHHAKA TOKA https://m.edsoo.ru/OWH2Q5JOS
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https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS

131

Kopotkoe 3ambikanne

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

132 Konpaencarop B 11enu moCTOSIHHOT'O TOKa

133 Pemrenue 3amgau https://m.edsoo0.ru/52KZZJPDT
Pemenue 3ama4d no teme "llocTostHHBIN

134 . . " https://m.edsoo.ru/5175121DC
AIEKTPUUYECKUN TOK
Pertenne 3agau mo treMme "IlocTOSIHHBIH

135 . | https://m.edso0o0.ru/DX6SFSQ5I
AIEKTPUICCKUIN TOK
Pemenue 3amau nmo teme "IlocTosTHHBII

136 ! . https://m.edsoo.ru/K835ESINT
AIEKTPUICCKUN TOK
O0001eHEe U CUCTEMATU3AIMs 3HAHUH 110

137 ,I,H . . . " https://m.edsoo.ru/WXUIIRUC5
Teme "[1OCTOSIHHBIN STEKTPUIECKUM TOK
KonTtponsHas padora o teme "ITocTosHHBINA

138 P 13 " https://m.edsoo.ru/7S4PGOQHP
AIEKTPUUYECKUN TOK
DneKTpruYecKasi MPOBOAMMOCTD Pa3IMYHBIX

139 BEIIIECTB. DJICKTPUUYECKU TOK B METaJIjIaX. https://m.edso0.ru/DV219CC72
CBepXIpOBOJIMMOCTh
DIEeKTPUYECKHI TOK B pacTBOpaxX M paciuiaBax

140 3JIEKTPOJIUTOB. 3akoHbl Dapajes ais https://m.eds00.ru/36L9OKO0EE
AJICKTPOJIN3a

141 DnekTpuyeckuil Tok B razax. [lmazma https://m.edsoo.ru/MEDWMLCJ6
DIIEKTPUYECKUNA TOK B BaKkyyMme. BakyyMmHEbIe

142 p vy Yy https://m.edsoo.ru/HNIAJ5B73
puOOpHI

143 DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX https://m.edsoo.ru/S6KAVJECB

144 [TomynpoBOIHUKOBBIE TPUOOPHI https://m.edsoo.rt/EKLRQTDAX
@u3NYECKU NPAKTUKYM 110 TEME

145 "N3mepeHue cuiibl TOKa U HANIPSIKEHUS B https://m.edsoo.ru/Y15A50SQV

LECIHU IMTOCTOAHHOI'O TOKa IpHW NOMOIIIN



https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
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AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHus: GU3NYECKUX BEITMUUH NPU
MIOMOIIM KOMITBIOTEPHBIX JaTYUKOB"

146

®dusznyeckuil npakTukym 1o teme "M3yuenue
HEPABHOMEPHOI'O JBUKEHHUS C LIENIbIO
olpezeseHus MTHOBEHHOM ckopocTu"

https://m.edsoo.ru/CN3FHCY83

147

Pu3NYECKU NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU NPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JIBU’KEHUU 110 HAKJIOHHOMN
wiockoctu" win "Hccnenoanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>)KEHHUH"

https://m.edsoo.ru/70Y40Y 610

148

Ou3nvecKuii MpakTUKyM IO TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3ydyeHnue qBUKeHuUA Tena,
OpOIICHHOTO TOPU30HTAIHHO"

https://m.edsoo.ru/87JADYSZ2

149

®dusznyeckuil npakTukym 1o teme "M3yuenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
IIOCTOSIHHOM 10 MOJYJIIO0 CKOPOCTBIO" MU
"HccnenoBaHue 3aBUCUMOCTH NIEPHOAA
o0palleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

https://m.edsoo.ru/DY 1D4C16J)

150

Ou3nvecKuii MPakTUKyM IO TeME
"N3MepeHune paBHOICUCTBYIOIIEH CHIIBI IPU
IBUKEHUH OpyCKa M0 HaKJIIOHHOW TIOCKOCTH"
nmu "[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHHU JIBIKEHUS OpycKa Mo HAKJIOHHOM

https://m.edsoo.ru/ZTOFG6J4U



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro
maccer"

151

®du3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINX B MIPY)KUHE ¥ PE3NHOBOM
obpasie, ot ux aedopmarnuu” win "M3yuenue
JIBMOKCHUS CHCTEMBI TEJI, CBA3aHHBIX HUThIO,
MEPEKUHYTOM uepe3 JIErkuid 6J10K"

https://m.edsoo.ru/UL391C4QD

152

Pu3NYECKU NPAKTUKYM 110 TEME
"U3mepenne kodhduiimenta TpeHus mno
BEJIMYMHE YTIIOBOTO KO PHUIIHEHTA
3aBucuMocTtd FTp(N)" wim "HUccnenoBanue
JBMOKEHUS OpycKa MO HAKJIIOHHOH MJI0CKOCTH C
HEePEMEHHBIM KO3((UIIMEHTOM TPEeHUs" Win
"N3yueHue NBUKEHUS rpy3a Ha BalLy C
TpeHueM"

https://m.edsoo.ru/78PFNYOAZ

153

Ou3nvecKuii MPakTUKyM IO TEME
"HUccnenoBanue yciuoBUi paBHOBECHS
TBEPAOrO TEJa, UMEIOIIET0 OCh BpaleHus"
nnu "KoHcTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" uinm "U3yuenue
YCTOWYMBOCTH TBEPJIOTO TEJA, UMEIOILIETO
TJI0IAb OTIOPHI"

https://m.edsoo.ru/MIOQT27R6

154

Pu3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejaa o TOpMO3HOMY
nytu" win "V3mepenue cuibl TSIru, CKOPOCTH
MOJIEITIH IEKTPOMOOWIIS M MOIITHOCTHU CHUJIBI
aru" win "CpaBHEHUE U3MEHEHMS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CUJIbI" WK

https://m.edsoo.ru/FZ0CNRGTA



https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6

"UccnenoBanue coXpaHEHHUs UMITYJIbCa TIPU
ynpyrom B3aumozeicrsun" wiu "Msmepenne
KMHETUYECKOM SHEPruu Tejla 0 TOPMO3HOMY
nytu"

155

®dusznyeckuil npakTukym o teme "Mzyuenue
M30TEPMUYECKOT0 Mpoliecca (PEKOMEHJ0BaHO
MCIOJIb30BaHUe ITUPPOBOH JTabopaTopuu)"
nnu "M3yueHne u30XopHOro npoiecca” uiu
"N3y4enue uzobapHoro mporecca’ wiu
"[IpoBepka ypaBHEHUs COCTOSIHUSA"

https://m.edsoo.ru/T66K4CKZG

156

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemIoEMKOCTH" U
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" win "HccienoBanue agnadaTHOro
npouecca” unmn "M3yueHne B3auMOCBs3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPhl KUITCHHS
JKUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

®uznueckuil NpakTUkyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH MCIapeHust >KUAKOCTEH"
win "M3MepeHue yaebHOM TemIoThI
1aBsieHus abaa" uinm "M3ydeHue cBONCTB
HachILEHHBIX MapoB" win "U3mepenue
a0COJTIOTHOW BIIAXKHOCTH BO3/yXa U OLIEHKA
Macchl MapoB B noMerieHuu". Msmepenue
KO3 pHLIHEeHTa TOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/0ZASPMDO07

158

@u3NYECKU NPAKTUKYM 110 TEME
"HaGmroienue npeBparieHust SJHEpruu
3apsSKEHHOI0 KOHAEHCATOPa B SHEPTHUIO

https://m.edsoo.ru/SBPTN1YZU



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

u3nyyeHus ceeroauona” uinu "N3yuenue
IIPOTEKAHUS TOKA B LIETIH, COACPKALIEH
KoHsieHcarop" unu "Pacnpenenenue pasHocTu
MMOTEHITUAIOB (HAINPSDKEHUS) TIPH
MOCIIEI0BATEILHOM COCTUHEHUU
KOHIEHCATOpOB"

159

Ou3nvecKuii MpakTUKyM IO TeME
"HccnenoBanue cMEIaHHOTO COEIMHEHUS
pe3uctopoB"” unu "M3Mepenue yieapHoro
COIPOTUBIICHUS TIPOBOIHUKOB'" HIIN
"HNccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT
HAMPSDKEHUS JJ1s JaMITbl HaKaTuBaHus "

https://m.edsoo.ru/UAIS3VVKE

160

Ou3nyecKuii MpakTUKyM IO TeME
"Habmronenue anekrponuza" unu "M3mepeHue
3apsifia OAHOBAJICHTHOI'O HOHA" WK
"UccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEpaTyphl" WK
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
auona"

https://m.edsoo.ru/72JJ3YC6L

161

PesepBHeIil ypok. O600IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

https://m.eds00.ru/LQO93MS5SQ

162

PesepBHrlil ypok. O60011eHNE U
CUCTEMAaTH3aIHsI 3HAHHH 110 TeMe
"Iunamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PesepBHrlil ypok. O60011eHNE U
cucreMaTusalus 3Hagui mo treme "CraTtuka
TBepaoro Tena'"

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHrlit ypok. O60011eHNE U

https://m.edsoo.ru/C37WXULT?2
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CHCTEMATHU3AINI 3HAHUU 10 TeMe ""3aKOHEI
COXPAHEHHUS B MEeXaHUKe"

165

PesepBHrlit ypok. O60011eHNE U
cucTeMaTtu3aius 3HaHui mo teme "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHrlil ypok. O60011eHNE U
CHCTEMAaTHU3aIUs 3HAaHUH 10 TEME
"Tepmonunamuka. TenaoBbie MalIMHbI"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHrlil ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HAHUH 10 TEME
"ArperaTHble COCTOsIHUS BelecTBa. Da3oBbie
nepexojnl"

https://m.edsoo.ru/1 YSH3LOLN

168

PesepBHrlit ypok. O60011eHNE U
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe mnoie"

https://m.edsoo.ru/URWBSCULE

169

PesepBHrlit ypok. O60011eHNE U
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"TlocTOSIHHBIN ANIEKTPUUECKUN TOK"

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

170

PesepBHeIil ypok. O600IICHHE 1
cucreMaTtuzanus 3Hanui mo treme "Toku B
pa3auyHbIX cpenax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170
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https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KIIACC

KoanuecTBo 4acoB

JlaTa
Ne Kontpoa IpakTuye DJIeKTPOHHBIE HH(POBbIE
Tema ypoka usyue
n/n Bcero bHBIE CKHe st o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoTsbl

B3aunmopeiicTBrUe MOCTOSTHHBIX MAarHUTOB U

1 MIPOBOJHUKOB C TOKOM. MarHuTHOE noJie. 1 https://m.edsoo.ru/HO5J3P0Q24
I'mnoreza Amrmepa
Bekrop marautHOM nHAYKUuA. [TpuHnmn

2 CyNEPIO3ULUN MAarHUTHBIX NOJIeH. JInHUM 1 https://m.edsoo.ru/0OYNNES7SO
MarHUTHOW MHAYKIIMH
MarHuTHO€ 1oJi€ IPOBOJHUKA C TOKOM.

3 1 https://m.edsoo.ru/F10ASACBX
OnbIT OpcTena

4 Cwiia AMnepa, €€ HanpaBiI€HUE U MOJLYJIb 1 https://m.edsoo.ru/1IJEDFSHEN
Pewenne 3anau 1 https://m.edsoo.ru/R8OPKEZP4
[IpuMeHenue 3akoHa AMIiepa.

6 P P 1 https://m.edsoo.ru/SA2ACKSRB
DNeKTPOU3MEpPUTENIbHbIE PUOOPHI
Cuiia JlopeHua, e€ HanpaBlI€HUE U MOIYJIb.

7 JIBrokeHue 3apsiKEHHOW YaCTHUIIbI B 1 https://m.edso0.ru/6MB8YZ8TN
OJIHOPOJIHOM MarHMTHOM I10JI€
Perenue 3agau 1 https://m.edsoo.ru/FWURORSOE

9 Pabora cunsl Jlopenua 1 https://m.edsoo.ru/MTHD23745

10 Pewenue 3anau 1 https://m.edsoo.ru/GH8JAPHBQ
MarsuTHO€ 10JIe B BEIIECTBE.

11 o 1 https://m.edsoo.ru/W7HGQBK70
deppoMarHeTuKH, rnapa- U 1MaMarHeTuku

12 OcHoOBHBIE CBOMCTBa (DEpPOMArHETUKOB. 1 https://m.edso0.ru/960J4E47D



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O

[Ipumenenue peppomMarHeTukoB

13 Pemenue 3agay mo reme "MarautHoe mose" https://m.edsoo.ru/Q8JGTYNHT

14 Pemenue 3amau no reme "MarautHoe mmose" https://m.edsoo.su/MPCUALFIM

15 SIBnenue BHGKTpOMaFHI/ITHf)ﬁ WHTYKIIHH. https://m.cdsoo.r/VIBSK AUSY
[ToTok BeKTOpa MAarHUTHOW WHIYKITUH

16 OJ1C unaykumnmn https://m.eds00.ru/STLELGTJZ
3 N

17 AKOH ICKTPOMATHHTHON HHYKIUH https://m.edsoo.1u/7ZEOPOGAR3
®apanes
B .T

18 HXPEBOE HICKTPHACCOE ToJe. Lok https://m.eds00.ru/IONVHOINK
dyko
SJ1C

19 JAC unpyKumi B ABHKy XA https://m.edsoo.ru/X00I3RAA1
MIPOBOJTHUKAX

20 Perenue 3agau https://m.eds00.ru/ZZTUBO2GQ

21 IIpaBuno Jlenua https://m.edsoo0.ru/GIRNARYL9
4! .K

22 FYRTHBHOCTD. RATYIIRA HHYKTHBHOCTH https:/m.edsoo.ru/37WBAJCTF
B LIENU IOCTOSSHHOT'O TOKA
SBnenue camonuaykuuu. DJ(C

23 AYKRH A https://m.eds00.ru/99CECGMBH
CaMOMHTyKIUU
DHeprug MarHUTHOTO IT0JISI KaTYIIKH C

24 p y https://m.eds00.ru/PS4XRHOGS
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau https:/m.edsoo.rTu/MAWTH1ZS0
O00011eHrEe U cUCTEMATU3ALMS 3HAHUN 110

26 iﬂ " H https://m.edsoo0.ru/WZCM1SBLO
TeMe "DIeKTpoAuHAMUKA
KonTtponsHasg padora 1o teme

27 " p p " https://m.eds00.ru/N9QLKI45Y

DIeKTpoAMHAMHUKA

Konebarensnas cucrema. CBo60 e

28 AICOATCILHAT CHETEM BODOJHET https://m.edsoo.ru/R7D8WGSTQ

Kosebanus. [lapMoHUYecKre KoIeOaHH s



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ

Kunematnueckoe 1 ITMHAMHUYECKOE

29 . https://m.eds00.ru/G1UGM9AS5P
OIMCAaHUE KOJICOATENbHBIX ABUKEHUI
DHepreTudecKkoe onrcanue. BoBo

MHAMHUUYECKOT0 OIMCAHU TapMOHUUYECKUX

30 a . P https://m.edsoo.ru/3A83V2VLE
KoJIeO0aHUH M3 UX DHEPIeTHUECKOTO U
KWHEMaTHUYECKOI0 OIMUCAHUS

31 Ammuntyna u ¢aza xonedanuit https://m.edsoo.rw/IRUHIPMT1
[Tepuon n wactora konebanuii. [lepuos
MaJIbIX CBOOOIHBIX KOJIeOaHuN

32 MaTeMaTU4ecKoro MastHuka. [lepuon https://m.edsoo.ru/BUSUSUF04
CBOOOAHBIX KOJIEOAHUN TTPY>KHHHOTO
MasTHHKA
3aryxarolue konedanus. BeIHy K 1eHHbIE

33 y Hl YA https://m.eds00.ru/TGTJITWAUO
koneOanus. Pe3onanc

34 ABTOKOIEO0AHUS https://m.edsoo0.ru/BW1KOUGVP

35 Pemenue 3amau https://m.edsoo0.ru/XPWCJ9CPJ
Vpok-koH(pepeHnus "MexaHUUeCKHE

36 p (epenn " https://m.edsoo.ru/DAYGBRUYJ
KoJie0aHusl B MYy3bIKAJIbHBIX HHCTPYMEHTaX
O0001IenrEe U cucTeMaTH3aUs 3HAHAH 110

37 ,I,H 5 " https://m.edsoo.re/SVZIMHCH10
TeMe "MexaHndecKHe KOJIeOaHus
DIIEKTPOMArHUTHLIE KOJIEOAHMU.

38 P . https://m.edsoo.ru/HSB2WSAPN
KonebarenbHbIil KOHTYD
®opmyna Tomcona. CBsi3b aMILUTATYABI

39 3apsija KOHJIEHCaTopa ¢ aMIUIUTYA0M CHIIbI https://m.edsoo.r/RHGLVVKQ5
TOKa B KOJICOATEIILHOM KOHTYpE
3aK0H COXpaHEHHUs DHEPTUU B UI€aTLHOM

40 p p a https://m.eds0o.ru/MMO1P2WON

KoJIe0aTEIbHOM KOHTYpPC



https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN

3aryxarllue eKTPOMarHuTHbIE

41 KoseOanus. BeiHYX/IeHHBIC https://m.edsoo.ru/4VHII3UMW
3JIEKTPOMArHUTHbIE KOJIeOaHUs

47 IIepemennslii TOK. Pe3uctop u koHAeHCaTOP hitps://m.cdsoo.r/OG6JOHTOD
B LIETIA NTEPEMEHHOT0 TOKa

43 Katylika HHAYKTUBHOCTH B LCTIH https://m.edsoo.ru/6P4EKO1H7
MIEPEMEHHOTO TOKA

44 3aKot Oma JU1st 51K TPHICCKOM Leti https://m.edsoo.ru/P1FZDISQV
MIEPEMEHHOT0 TOKA
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYHOE U JIEHCTBYIOIIEE 3HAUCHHE https://m.edsoo.ru/6P4CXH152
CHUJIbl TOKA U HaIPSIKEHUS

46 Pe3onaHC B 251eKTpHUECKOM LIeTIH https://m.edsoo.rt/AYQWXESRA

47 Pemenue 3agau https://m.eds00.ru/0OCVLSMIOS
U peansHelil TpaHchopMaTop.

48 [Ipon3BoaCTBO, Mepeava u moTpedIeHne https://m.edsoo.ru/F142U7UQR
3JIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTposneprun. Kynprypa ucnosib30BaHus https://m.edsoo.ru/UYDMIDXZW
AJIEKTPOIHEPTHH B TTOBCEHEBHOM KU3HU

50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2

51 Perenue 3agau https://m.edsoo.ru/7UFPFF3KK

5) O06o0011eHre U cucTeMaTu3alus 3HaHU 1o httos://m.edsoo W/ I6YYY79E0
TeMe "DIeKTpoMarHuTHbIE KoseOaHus"

53 MexaHnyeckue BOJIHbI. XapaKTEPUCTUKU hitps://m.cds0o.r/0P6Y ANBXC
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edso0.ru/4S5SQXKBUX



https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX

55 3ByK. XapakTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
Hudpa3Byk u yapTpa3Byk. IllymoBoe

56 (passyK u ymLTpassy . y https://m.edsoo.ru/24XDNL1P1
3arps3HEHUE OKPYXKAIOIIEH Cpebl

57 Pemenue 3amau https://m.edsoo.ru/SWQOQHEYAJ
DnexTpoma € BO . 3nyuenue

58 AICKTPOMATHHITHBIC BOJHbL fyacHt https://m.edsoo.ru/EHMGUTOBG
AJIIEKTPOMATrHUTHBIX BOJIH
One 3JIEKTpOMa OJIH.

59 i Ii)rm[ /ICKTPOMATHITHBIX BOIH https://m.edsoo.ru/HOOHGO6VS
CBoiiCcTBa JIEKTPOMATrHUTHBIX BOJH
[IIxana 37eKTpOMAarHUTHBIX BOJIH.

60 [IpuMeHeHne 3NEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/RZEBKEKVL
TEXHHUKE U OBITY
[IpyuHIMIIBI paIMOCBS3U U TEIECBUACHUS.

61 Paaunonokanus. D1€eKTpOMarHuTHOE https://m.edsoo.ru/7KCCHOBNS
3arps3HEHUE OKPYXKAIOLIEH Cpebl
KoutponrHaas padora o teme "Konebanus

62 P " P https://m.edsoo.ru/NJT16HVEI
Y BOJIHBI
Cger. 3ako OJIMHEHHOTO

63 BET. SAKOH NPAMOTHHCHHOT https://m.edsoo.ru/KSRDTMZWV
pacrpocTpaHeHusl CBeTa
Pemenue 3amau Ha NpUMeHEeHHE 3aKOHA

64 :,H P https://m.edsoo.ru/3H2YL4R41
MPSMOJIMHEHHOTO PacpOCTPAaHEHHUS CBETA
Otpaxenune ceeta. I1nockoe 3epkano.

65 p p https://m.eds00.ru/TIX9ZBOSG
Cdepudeckoe 3epkajo
[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MMOKA3aTeNIb TPEJIOMIICHUSI.

66 [lonHOE BHYTpEHHEE OTpaKEHUE. https://m.edsoo.ru/LNCHI3MOR

Hpe,I[GJ'ILHHﬁ YroJi IIOJIHOI'O BHYTPCHHETO
OTpaXCHHUA



https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

67 https://m.edsoo.ru/C4D3UDGG4
OTPaXEHUA U MPEJIOMJIICHHS CBETA
Xog nyder B mpu3Me. Jlucriepcus cBeTa.

68 YA g p A p https://m.edsoo.ru/HYZWS631.2
CrnoxHblii coctaB Oenoro cBera. LBet
JInn3pl. ®OKycHOE pacCTOSHUE U

69 Y p https://m.eds00.ru/SXWYEXTXM
onTHYECKas CHIA JIMH3BI
ITocTpoenue N300paKEHUI B TUH3AX U UX

70 p p https://m.eds00.ru/6SRTDG4V7
cucTeMax. YBelINUeHHE JINH3BI
Pemenue 3agau Ha nocTpoeHue

71 M300paXKeHU, T0JIy4aeMBbIX C [IOMOILBIO https://m.edsoo.r/YAGCQPWZX
JINH3

72 I'ma3 xak onTuyeckas cucTemMa https://m.eds00.ru/OVMKI19EZ
Pemenue 3amau. [Ipenensl mpuMeHUMOCTH

73 a . peA p https://m.edsoo.ru/OENIDYBRZ
reOMETPUYECKON ONTHUKHU

74 CKOpOCTb CBETA U METO/bI €€ U3MEPEHHUS https://m.edsoo.ru/UCGBDSEVT

75 Hucnepcus cera https://m.edsoo.ru/1VIJZOF05

76 HNuTtepdepenius cBera https://m.edsoo.ru/ZQB6756KE
KorepenTapie ucTOYHUKH. Y CIIOBUS

77 p https://m.edsoo.ru/HOXX3P5WN
HaOJIIOJICHUS MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau https://m.eds00.ru/SX9F3FNP3

79 [Ipumenenue naTephepeHIUN https://m.edsoo.ru/11ISQL6DM

80 Hudpakuus ceeta https://m.edsoo.ru/KPOD2N63D

ndpaKIoHHasA peméTKa. Y ClI0BHE

81 Jlngpaxn p https://m.eds00.ru/V7S3Y95TQ
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB

82 Perenue 3agau https://m.edsoo.ru/LI6L.Z3AWE
ITonnepedHOCTh CBETOBBIX BOJIH.

83 p https://m.edsoo.ru/TWKJKW3NH

[Tonspuzanusa ceera



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
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https://m.edsoo.ru/TWKJKW3NH

84 Pemenue 3amau 1 https://m.edsoo.ru/766EAF7DL
85 CBeTOBBIE SIBICHUS B IPUPOJE 1 https://m.edsoo.ru/VJIWIIR3ES
26 O06o00611eHre U cucTeMaTu3alus 3HaHU 1o | hitps://m.cdsoo.rw/ZO1IZIMYC
teme "OnTuka"
87 Kontponbnas padota o teme «OnTuka 1 https://m.edsoo.rt/ WMVMI1ARQU
['paHu1lbl TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKU. 3aKOHBI JIEKTPOIMHAMUKHU U 1 https://m.eds00.ru/GT085PL4Q
MPUHIIMI OTHOCUTEIBHOCTH
89 Hocrynatsi clieMHabHOH Teopit 1 https://m.edso0.ru/SSVLSW7WK
OTHOCUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue
90 NPUYMHHOCTU. OTHOCUTENBHOCTD 1 https://m.edsoo.ru/7ZFTXIX84
OJIHOBPEMEHHOCTHU. 3aMeJIECHUE BPEMEHH U
COKpAILIEHUE JJIMHBI
91 DHEPIHS H UMITYIEC PEAATHBHCTCKOR 1 https://m.edsoo.ru/GPUPD6117
YaCTHUIIbI
| s |
93 PaBHOBecHOE TEII0BOE U3ITyUECHHE 1 https://m.edsoo.r/YWVZA9QOH
94 3akoH cMmenieHus Buna 1 https://m.edsoo.ru/R1JD6DWAM
95 I'nnoresza M. I1nanka o kBanTax. ®OTOHBI 1 https://m.edsoo.ru/RW82CY U89
96 DHeprus 1 UMITyIbe GOTOHA 1 https://m.edsoo.ru/14SLLOJI97
97 g;ﬁ)fg(g)zlizaigzz’;A' I'. Croxerosa. 1 https://m.edsoo.ru/NM4VEIDIM
98 Ypasnenne DHHUITCHRA 113 GoTOdpPerTa. 1 https://m.edsoo.ru/DOQYSU4GM

"Kpacnas rpanuna" ¢potosddexra



https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
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https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
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https://m.edsoo.ru/R1JD6DWAM
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https://m.edsoo.ru/DOQYSU4GM

99

Hasnenue ceera. OnbiTel [1. H. Jlebenera

https://m.edsoo.ru/1746VP412

100 BosHOBEIE CBOMCTBA YaCTHUII https://m.edsoo.rt/UMEW9AOCE
Bousnsl e bpoitns. JlnvHa BoJIHBI Je

101 Bbpoiins u pazmepsl 00J1acTH JTOKATU3aIUH https://m.edsoo.ru/MVA3A30ZQ
JBUKYIIEICS YaCTHUIIBI

102 KopnyckynsipHO-BOJIHOBOM Ayann3m https://m.edsoo.ru/2XMBTMSAQ

103 Judpaxuus 31eKTPOHOB Ha KpUCTaJLIax https://m.edsoo.ru/XH242PNOK
Crneuuduka usmepeHuil B MUKpOMHUPE.

104 CoOTHOILLIEHHS HEONTPEAEIEHHOCTE! https://m.edsoo.ru/BMLQCWU6S
['eit3enOepra

105 Pemenue rpaduueckux 3aga4q https://m.edsoo.ru/D207BTWDJ

106 Pemienne pacu€THbIX 3a/1a4 https://m.edsoo.ru/ZUBH25VIV
KonTponbnas pabota no Temam: "OCHOBBI

107 CTO", "KopiycKyJIIpHO-BOIHOBO! https://m.edsoo.ru/U4HQ8CZ90
nyanusm"”

fo5 | G o eeronaio cpoer Tovs s m.cdso0 U SMMRTGE]

109 [Toctynarer bopa https://m.edsoo.ru/SWVS5SUNSJ

110 Bunel ciektpoB. CriekTp ypoBHEH dHEPrUn https://m.cdsoo.r/ TET3FTO6Y
aToMa BOAOpoOJa

111 (TIOHTAHHOE U BEIHYKICHHOE H3YHCHHC https://m.edsoo.ru/WJ9SLAOOP
cBeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas mozaens sinpa I eiizenOepra-

113 WBaneHko. 3apsa 1 MaccoBOE YHCIIO siJipa. https://m.edsoo.ru/ JGIMALCVV
H3oTonel. PagnoakTMBHOCTH

114 3aKkOH paJluOoaKTUBHOTrO pacnana. CBolcTBa https://m.edsoo.ru/8QM2PG4JI
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https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV

MOHU3UPYIOLIEro u3iydyeHus. Binusaue
PAAOAKTUBHOCTHU HA KMBBIC OPTaHHU3MBI.
Jo3nmerpus

115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SiepHbie
cwibl. [ledext maccel siapa. SnepHbie
peakiuu. Snepusie peaktopsl. [Ipobiaembr
YIPABISIEMOr0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOMN SHEPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

Meroasl perucTpaluy U UCCIEA0BAHNS
AJIEMEHTapHbIX YacThll. PyH1aMEHTAIbHBIC
B3aUMOJICUCTBUA. bapruoOHBI, ME30HBI U
nentoHsl. [Ipencrasnenue o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb apoOHOB

https://m.edsoo.ru/1EJHULHDS5

117

®uzuka 3a npenenamu CTaHaapTHON
Mojzenu. TéMHas maTepust U TEMHAs
sHeprus. EnuHcTBO (hU3MYeCKOil KapTHHBI
MHpa

https://m.edsoo.ru/A6IWS5WE4Z

118

Oranbl pa3BUTHS ACTPOHOMMHU. 3HAYEHUE
aCTPOHOMUHU

https://m.edsoo.ru/KG802NRIOU

119

[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
00BSICHEHUS TPUPOABI KOCMUYECKHUX
00BbeKTOB. METO Il aCTPOHOMHUYECKHUX
HUCCIIENOBaHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI,
pazuoTenecKomnsl, BHeaTMochepHas
aCTpPOHOMHUS

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 3831000 HEOa. Co3Be3nus, SpKue

https://m.edsoo.ru/TNSSKWOTY



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

3Bé3[[bl, IIJTAHEThI, UX BUANMOC IBUXXCHUC

122

Conueunas cucrema. Comnuie. ConHeuHas
aKTUBHOCTbH. McTouHuk sHepruun CosHua u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpajibHbINA KJIacc —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

3B€3I[BI rJIaBHOM IIOCJIEA0BATEIbHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TIPECTABICHUS O
IIPOMCXOXKACHUH | dBoJtoru CoHIA 1
3BE3/. DTamnbl )KU3HU 3BE3]T

https://m.edsoo0.ru/Y3IMJIO6ZTY

126

Muneunsiii [Iyte — Hama ["amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacuimpenue BeeneHHoil.
3akon Xa66ma. Teopust Bonbmioro B3psiBa.
PennkToBOE H3iyueHue

https://m.edsoo.ru/UCGD0BD7Y

128

MacmrabHas ctpyktypa Beenennoit.
Meraranaktuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepewménnbie npoOiemMbl acTpPOHOMUU

https://m.edsoo.ru/WCAIUBA2Q

130

Pu3NYeCcKUi IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO IT10JIS
MMOCTOSIHHBIX MarHUTOB' MJIK
"UccnenqoBaHue CBOWCTB
dbeppomarnetukoB" wiu "MccnenoBanue
JIEMCTBUSI IOCTOSIHHOI'O MarHuTa Ha paMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

PuU3NYECKU IPAKTUKYM 10 TEME

https://m.edsoo.ru/567ERZSQT



https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

"N3mepenue cuisl AMmepa" wiu
"N3ydyeHue 3aBUCUMOCTHU CHJIbI AMIiepa OT
cuibl Toka" win "OnpeneneHne MarHuTHOM
UHIyKIIMK HA OCHOBE U3MEPEHUS CUJIbI
Awmmnepa"

132

Pu3NYeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
AJIEKTPOMArHUTHOW MHAYKLIMU" WK
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/6041UI80D

133

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHU CaMOMHIYKIIUN"
nin "COopka MOJCIH 3JEKTPOMArHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

DuU3NYECKU IPAKTUKYM 10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPYKMHHOTO
MasATHUKOB"

https://m.edsoo.ru/GAXGU69KA

135

Pu3NYeCKUi IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCJIENOBATEIIBHO COETNHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3ucTop" uiu
"HccnenoBanue paboThl HCTOUHHUKOB CBETA
B IIEMU TIEPEMEHHOTO TOKA"

https://m.edsoo.ru/LNOY8MGT9

137

PuU3NYECKU IPAKTUKYM 10 TEME
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ



https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ

138

Pu3N4eCcKUi IPAKTUKYM 110 TEME
"U3mepenune mokasaresns MpeoMIIeHUs
crexia" win "llomyuyenue nzoOpakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUA OT BELECTBA (Ha MpUMepe
Kukux uH3)" uin "M3Mmepenue
(OKYCHOTO PacCTOSIHUS PACCEUBAIOLINX
uH3"

https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3NYeCKU IPAKTUKYM I10 TEME
"HaGmonenue nudpakium,
uHTEephEpPEHIIMU U TOJIIpU3aIuu cBeTa'

https://m.edsoo.ru/RIEYWY7CM

141

Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbca U SGHEPTUU
PENATUBUCTCKUX YacTHII (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTHUL] B MArHUTHOM
nosie)"

https://m.edsoo.ru/OTLRWY3PW

142

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM I1lnanka Ha
OCHOBe HccienoBanus Gorordpdexra” nmm
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMO] OT HAMpsKEHH "

https://m.edsoo.ru/Y34AXOQNLN

143

DuU3NYECKU IPAKTUKYM 10 TEME
"HccnenoBaHue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJa U UBMEPEHHUE
nocTostHHOM Pumbepra"

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

144

DuU3NYECKU IPAKTUKYM 10 TEME
"UccnenoBanue paiioakKTHBHOTO (OHA C

https://m.edsoo.ru/C3HI5SS5E4



https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0

MCIIOJIb30BAaHUEM JI0O3UMETpa' HIIN
"N3ydeHue noriouieHus 6era-4acTull
aTroMUHAEM"

145

Pu3NYECKU IPAKTUKYM 110 TEME
"HaOmronenus 38E€31H0r0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUHN JJI ONIPEIENICHUS MTOJI0KEHUS
HeOEeCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31usi CeBEpHOTO
NOJTyHIapust U sipKue 3BE3/b1" UIn
"Hab6mtonenus B Teneckorn JIyHbl, TUTaHeT,
TYMaHHOCTEH ¥ 3BE3IHBIX CKOTIJICHUM"

https://m.edsoo.ru/PR4K00VZY

146

O06o011eHne U cucTeMaTu3alus 3HaHUH.
Ponb pusuku u actpoHOMUM B
H9KOHOMUYECKOU, TEXHOJIOTHYECKOIA,
COLIMAJILHOW U 3THUYECKOH chepax
JIeATEIIbHOCTH YeJIOBEeKa

https://m.edsoo.ru/XABKPSEJ3

147

O060011eHre U cucTeMaTU3alus 3HAaHUH.
Ponb 1 MecTo (hu3HKU U ACTPOHOMUH B
COBPEMEHHOM Hay4YHOH KapTHUHE MUpPa

https://m.edsoo.ru/G145HQT3W

148

O060011eHre U cucTeMaTU3alus 3HAaHUH.
Ponb pusnueckoit Teopuu B popMUpOBaHUU
MpEJICTaBICHU O PU3NYECKON KapTUHE
MHpPa, MECTO (PU3NYECKON KapTUHBI MUPA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IPUPOJIC

https://m.eds00.ru/AOX66 XKGX

149

OO0001IEHUE U CUCTEMATU3ALIMS 3HAHUN 110
teme "Kunemaruka"

https://m.edsoo.ru/34RK44YVZ



https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ

O0001IEHUE U CUCTEMATU3ALIMS 3HAHUN 110

150 " " https://m.edsoo.rt/EOD18QXGW
teMme "Kunematuka
O0001IenrEe U cucTEMAaTH3AUs 3HAHHAH 110

151 'I'H " 1 https://m.edsoo0.ru/VTQF4UOXU
teme "JIluHamuka
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

152 iﬂ 8 " https://m.edsoo.ru/ASCPSEJHX
teme "CTaThKa TBEPAOTO Teja
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

153 iﬂ B " https://m.edsoo0.ru/7A6P6FWC2
TeMe "3aKOHBI COXPAHCHHS B MEXAHHUKE
O0001Ienre U cucTeMaTH3ays 3HAHAHI 110

154 Teme "OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/JRCSWNXDH
KMHETH4YecKoi Teopun"
O0001Ienre U cucTeMaTH3aUs 3HAHAH 110

155 teme "Tepmoaunamuka. TemioBbie https://m.edsoo.ru/10P456 WO8
MaIIuge!"
O0001IeHrEe U cucTEMAaTH3AUs 3HAHHH 110

156 TeMe "ArperaTHble COCTOSHUS BEIIECTBA. https://m.edsoo.ru/VOTG69RUR
®da30BbI€ MEpexobl"
O00011IeHNE U CUCTEMATU3ALUs 3HAHUH 110

157 ill ,L,l https://m.eds00.ru/76P5SKZV5A
TeMe "DIEKTPUYECKOe T0JIe
O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 110

158 iﬂ . B . https://m.edsoo.ru/86VR2ZHMRJ
teMe "I1OCTOSTHHBIN JIEKTPUICCKUN TOK
O0001IenrEe U cucTeEMaTH3aUs 3HAHHAH 110

159 ,I,H H " https://m.edsoo.ru/ESIK 18H3F
teMe "TOKHM B pa3IMYHBIX cpeaax
O0001IenrEe U cucTeMaTH3aUs 3HAHAH 110

160 'I'H " 1 https://m.eds00.ru/30X0JJYUH
TeMe "MarauTHoe moJe
PesepBHelit ypok. O600111eHNIE U

161 CHUCTEMAaTHU3aLMs 3HAHUN 10 TEME https://m.edsoo.ru/LUNKZLURY

"DJeKTpOMarHuTHas MHIyKIus"



https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7

162

PesepBHeIil ypok. O600IICHHE 1
CUCTEMATU3aIMs 3HAHUH [10 TEME
"Mexanndeckue Konedbanus"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHeIil ypok. O600IICHHE 1
CUCTEMAaTH3AI¥s 3HAHHH 110 TeMe
"JJIeKTpOMarHuTHbIE KosieOanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHeIil ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HaHUH 110 TeMe
"MexaHU4YeCKue U 3JIEKTPOMarHUTHbIE
BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHelit ypok. O600111€HHE U
cucreMartuzalus 3Hanui no teme "OnTuka"

https://m.edsoo.ru/WILMATIT6

166

PeseprHelit ypok. O600111€HHE U
cucTeMarusanus 3HaHui Mo treme "OCHOBEI
cTOo"

https://m.edsoo.ru/NB6V3ZB8&1

167

PesepBHelit ypok. O600111€HHE U
cucTeMaTH3alus 3HaHUil 110 Teme
"KopnyckynsipHO-BOIHOBOM Jyanu3m"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHeIil ypok. O600IICHHE 1
cucTeMaTu3alis 3Hanni mo reme "dusuka
aToma"

https://m.edsoo.ru/HGF8GQ8AS

169

PesepBHeIil ypok. O600IICHHE 1
cucTeMaru3anus 3HaHuii mo reme "duzuka
ATOMHOTO SIApa U AJIEMEHTAPHBIX YaCTHIL"

https://m.edsoo.ru/3RSUU1P8G

170

PesepBHeIil ypok. O600IICHHE 1
CHCTeMaTH3allus 3HAHUH 10 TeMe
"OnemeHTh! acTpOPU3UKH"

https://m.eds00.ru/GQDTDS8IRQ



https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170
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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

JUHAMUKA

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

3AKOHBI COXPAHEHMA 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 MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

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 COCTOSHNMA BEILECBA. ®A30BbLIE 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
OJIEKTPOCTATUKA
411 DnekTpuzanus Teia. DJIeKTpuyeckuit 3apsia. JBa Buaa
AIEKTPUUECKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, TUBIEKTPUKH U MOJTYTIPOBOAHUKU
4.1.3 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 B3aumopeiictBue 3apsnoB. 3akoH Kyiona
DIIeKTPUYECKOE ToJie. HanpspkénaocTs
4.1.5 JNeKTpudeckoro moss. IlpuHOMI — CynepHo3UIHH.
JIuany HanpsSHKEHHOCTH JIEKTPUUYECKOTO OIS
416 Pabora cun anekrpocraruyeckoro mnosid. IloreHnuann.
PazHocTh noTeHIIMAIOB
4.1 [IpoBogHMKKM W  JOUAJNEKTPUKA B  TOCTOSSHHOM
4.1.7 ANEKTPUUECKOM ToJe. JuanekTpudeckast
MIPOHUIIAEMOCTD
OnektpoéMkoctb.  KonaeHcatop.  DNEKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHCATOpa. OHEpPrusi 3apsiKEHHOrO
KOHJIEHCATOpa
TexHu4yeckue ycTpoicTBa: MEKTPOCKOII, SJIEKTPOMETP,
419 3JICKTpOCTaTHYECKas 3aIlNTA, 3a3eMJICHUC
ANEKTPONpPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTED
41.10 [IpakTnueckue paboTel. M3MepeHue 3IeKTPOEMKOCTH
KOHJIEHCATOpa
[IOCTOSHHBIN DJIEKTPUUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYILIECTBOBaHUS MTOCTOSTHHOTO
4.2.1 aekTpudeckoro Toka. Mcrounuku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2.2 Hanpsxenue. 3akon Oma 11t yuacTka Lenu
47 473 DIIeKTpUYECKOe COMPOTHUBIICHHUE. VY nensHoe
COTPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarenbHoe, napajuieJbHOE, CMEIIIaHHOE
COCIMHEHHUE MPOBOTHUKOB
4.2.5 PaGora anekrpuyeckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MOIIHOCTb NEKTPUUYECKOTO TOKA
427 anekTpoaBwxKyas cuia (naitee — 9/1C) u BHyTpeHHEe

COTNPOTHBIIEHWE HCTOYHMKA TOKAa. 3akoH Owma s




NOJIHOM (3aMKHYTOM) 3nekTpuueckoil uenu. Koporkoe
3aMbIKaHHEC

4.2.8

OJIEKTpOHHAsl MPOBOAMMOCTb TBEPIBIX METAJLIOB.
3aBUCHUMOCTh COIIPOTUBJICHHUS METAJLJIOB oT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

4.2.9

Onextpuueckuid  Tok B Bakyyme.  CBolicTBa
JJIEKTPOHHBIX ITyYKOB

4.2.10

[MonmynpoBomuuku.  CoOCTBeHHass ¥ NPUMECHas
IIPOBOAMMOCTb  IOJYNpOBOJHUKOB. (CBolicTBa p-n
nepexoa. [TonynpoBogHUKOBbIE TPUOOPHI

4.2.11

DNEeKTpUUECKUM TOK B JJIEKTPOJINTAX.
DIEKTPONUTHYECKAS JUCCOLHAIIS. DIEKTPOIIN3

4.2.12

DneKkTpuueckuii TOK B Ta3ax. CaMOCTOATENbHBIA U
HECAMOCTOSITENIbHBIA  pa3psd.  Pasnuunble  THIIBI
CaMOCTOATENIBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHuueckue yCTpPOWCTBA: aMIepMETp, BOJBTMETP,
peocTar, MCTOYHHKU TOKA, 3JEKTPOHArpeBaTelIbHbIC
npudopHI, 3JIEKTPOOCBETUTEIIbHbBIE puoopHI,
TEPMOMETP  COINPOTUBIEHHUS, BAaKYyMHBIH  JIHOJ,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN
JIMOJ1, TaJIbBAaHUKA

4.2.14

[IpakTnueckne paboTel. V3yuyeHue CMeENIAaHHOTO
COEITMHEHUS PEe3UCTOPOB.

M3mepenune DJIC McTOYHMKA TOKA U €r0 BHYTPEHHETO
comnportuBiieHus. Habmoaenue snexTponnsa

11 KIIACC

Kon
pasn
ejaa

4

Koanposepsiemoro

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUA

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHAS MHAY KW A

4.3.1

IlocTostHHBIE MarHuThl. B3anMoiecTBUE ITOCTOSIHHBIX
MAardHUTOB

432

MaruutHoe 1osie. BeKTOp MarHuTHOM WHAYKLUH.
[lpunuun  cynepno3uuuu.  JIMHMM ~ MarHUTHOM
uHaykuud. KapTuHa nMHUNA MarHUTHOM WHIYKUHUH
I1OJISI IOCTOSIHHBIX MAarHUTOB




MaruuTHOE TI0J€ MPOBOJHHUKA C TOKOM. Kaprtuna
JIMHUM 10N JUIMHHOIO MPsIMOIO MPOBOJHUKA U

433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA, KaTyIIKH C
TOKOM. OmnsIT Opcrena. BsaumonetictBue
MIPOBOTHUKOB C TOKOM
434 Cuna Amniepa, €€ MOlyJIb U HAalIpaBJIEHUE
Cuna JlopeHua, e€ MOylb U HampaBlieHHe. /[BHkeHue
4.3.5 3apsSOKEHHOM YacTULbl B OJHOPOJHOM MAarHUTHOM
nioJte. Pabora cuier Jlopenia
43.6 SIBneHue 3NeKTPOMArHUTHOM UHAYKIUU
437 [ToTox BekTOpa MarHUTHOW MHIYKIIHH
438 O/J1C nnaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM MHIYKLIUU
o dapanes
BuxpeBoe anektpuyeckoe mone. DC MHAYKIUU B
439 MPOBOJIHUKE, JBUKYILIEMCS MOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM IT10JI€
4.3.10 [IpaBumno Jlenma
4311 NunyktuBHocth. SIBrnenne camouHaykuuu. [C
o CaMOUHIYKITUU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYLIIKHA ¢ TOKOM
43.13 DNEeKTPOMArHuTHOE T0JIe
TexHuyeckue YCTPOWCTBA: TMOCTOSHHBIE MArHHTHI,
43.14 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb
[IpakTuueckue paboThl. M3ydeHHe MarHUTHOTO MO
KaTymku ¢ TokoM. MccnegoBanue — neiicTBust
4.3.15 [IOCTOSIHHOTO ~ MarHUTa Ha pPaMKy C  TOKOM.
HccnenoBanue SIBJICHUSA AJICKTPOMArHUTHOM
UHIYKIUH
5 KOJIEFAHI S 11 BOJIHBI
MEXAHUWYECKUWE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
KonebarensHas cucrema. CBoOOnHBIE KOJIEOAHUS.
5.1.1 I'apmonnueckne  konebanus. Ilepuwon, yacroTa,
amIuintyna u ¢asa KoneOaHui
5.1.2 [IpyxuHHbIA MagTHUK. MaTeMaTUYECKUN MAaITHUK
5.1 VYpaBHeHue rapMOHHMYECKHUX KoJIeOaHMiA.
5.1.3 Kunemarnueckoen JTUHAMHYECKOC OITMCaHHE
K0JIc0aTeIbHOTO IBYDKCHUS
[IpeBpamienue  SHepruM  MpPU  TAPMOHHYECKUX
5.1.4 koseOaHusax. CBs3b aMIUIUTYAbl KOJIEOaHUM UCXOIHON

BEJIMYMHBI C aMIUIMTY/IaMU KoJeOaHul e€ CKOpocTH U




YCKOpEHUSs

KomnebarenpHbit KOHTYP. CBoOoaHbBIE
AJICKTPOMAarHUTHBIE  KOJICOAHUSI B HJCAIBHOM
K0JIe0aTeIbHOM KOHTYpE. Amnanorust MEXKITY
MEXaHUYECKHUMU u AIEKTPOMArHUTHBIMH
kosnebanusmu. ®opmyna Tomcona

3aKOH  COXpaHEHHs  JOHEPrud B  HJCAIBHOM
KOJIeOaTeIbHOM KOHTYPE

BLIHY)KI[GHHBIG MexaHnueckue Kojiebanus. Pe3onanc.
Pe3onanchHas KpuBas. BLIHY)KI[GHHBIG
QJICKTPOMArouTHLIC KoJIeOaHHUSL.

[lepemennbiii TOK. CHHYCOMJANBHBIA NE€PEMEHHBIN
TOK.

MOIIIHOCTI) MNEPEMCHHOTO  TOKaA. AMHJII/ITY[[HOG u
[[ef/'ICTBYIOIlIGG 3HAYCHHUEC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancopmarop.  I[IpomsBoactBo, nepepaya u
notpelieHue INEKTPUUYECKON JHEPIrUH.
DKOJI0ru4ecKue PUCKH pu IIPOU3BOJCTBE
JJIEKTpUYECKON HHeprun. KynbTypa ucnonb3oBaHUs
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

5.1.11

TexHuueckue YCTPOUCTBA: cericmorpad,
3IEKTPUYECKUI 3BOHOK, JIMHUU 3JIEKTporepesad

5.1.12

[IpakTuueckue pabothl. VccnenoBaHue 3aBHCHMOCTH
neproja Malblx KoieOaHuil rpy3a Ha HUTU OT JIIMHBI
HUTU U Maccel rpysa. MccrnenoBanue mnepeMEeHHOTO
TOKa B IIeMM U3 TMOCJIEI0BATeIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHu4yecKkue BOJHBI, YCJIOBHS PaCIpPOCTPAHECHHS.

5.2.1 [lepuon. CkopocTh pacnpocTpaHEHUS U JUIMHA BOJIHBI.
[Tonepeunble ¥ MPOI0JIbHBIE BOJIHBI
599 WNnrepdepenuus u audpakuus MEXaHUYECKUX
o BOJIH
523 3Byk. Ckopocts 3Byka. I'pomkocTs 3Byka. Beicora
o toHa. TemOp 3ByKa
ONEKTPOMarHUTHHIE BOJIHBL. Y CIOBHS U3Iy4CHUS
594 JIEKTPOMAarHUTHBIX BOJH. B3aumuass opueHTanus
o BekTOpoB E, B M U B 3IEKTPOMAarHMTHOM BOJHE B
BaKyyMe
595 CBolicTBa 3JEKTPOMarHUTHBIX BOJIH: OTPaKEHUE,

IIPEJIOMIICHUE, HoJIsIpU3anus, nudpaxuus,




unTepdepenusa. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH

5.2.6

[[lkana SIEKTPOMArHUTHBIX BOJH. IIpumeHenue
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIATIBL PaaroOCBI3H 51 TEJIEBUIEHUS.
Panuonokamusi.  DJEKTPOMarHUTHOE  3arpsS3HCHHE
OKpY’KaroIlen cpeibl

528

Texnuueckue YCTPOWCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI,  yJIbTpa3ByKOBas JUAarHOoCTUKAa B
TeXHUKE W MEIUIUHE, paxap, paiuoNpUEMHUK,
TEeJEeBU30D, aHTeHHa, TesieoH, CBU-neun

53

OIITHUKA

5.3.1

[IpsmonuHeiiHOe  pacmpocTpaHeHHE  CBeTa B
oaHOpoaHOM cpexe. JIyu cBera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPaXXEHUS  CBeETa.
[TocTpoenue n300paxeHui B IIIOCKOM 3epKajie

533

IIpenomnenne cBeTa. 3aKOHBI IIPEJIOMIIEHHUS CBETa.
AOCOIOTHBIN MTOKa3aTeIb MPEITOMIICHHS

534

[TonHoe BHyTpeHHee oTpakeHue. [lpenenbHblid yroi
MTOJTHOT'O BHYTPEHHETO OTPaKEHUS

5.35

HI/ICHepCI/IH cBeta. CHOXKHBIH cocTaB 0€JIoro CBETa.

Liser

53.6

Cobuparoniue ¥ paccevBaronIe JIMH3BL. TOHKas
nuH3a. POKYCHOE pacCTOSHUE W ONTHYECKas CHila
ToHKOM nuH3bl. IlocTpoeHue u300paxeHuii B
coOMparoIUX M pacceuBarloIuX JHH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMYEHHUE, 1aBAEMOE JINH301

5.3.7

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

53.8

WNurtepdepentuss cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBus HaOMIOCHUSI MAKCHMYMOB U MUHUMYMOB B
UHTEp()EPEHITMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX UCTOYHUKOB

539

Hudpakuus  cBera. JudpaknuonHas  pemérka.
YcnoBue HaONMIONEHUS TJIABHBIX MAaKCUMYMOB IpHU
IaJICHUN MOHOXpPOMaTH4ECKOTO cBeTa Ha
TUPPAKIUOHHYIO PELIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue ycTpoucTBa: OUYKH, Jiyna, (poroamnmapar,
MPOCKLUMOHHBIM  amnmapar, MHKPOCKOIN, TEJIECKOTI,
BOJIOKOHHAsl ONTHKA, JAU(PpPAKIMOHHAS peméTKa,
MOJISIPOU]

5.3.12

[Ipaktuyeckne pabotel. M3mepeHume moOKazarens




nperomiieHus. VccaenoBanue CBOWCTB M300paskeHUIM
B InH3ax. HabmroneHue nucnepcun ceta

RJIEMEHTGHI CTIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

FpaHI/H_U:I IIPpUMCHUMOCTH KJIACCUYECKOM MEXaHUKH.
HOCTyHaTLI TCOPHUU OTHOCHUTCJIIBHOCTH:

6.1 WHBAapUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHLUIT OTHOCUTEIIHOCTH DUHILTEHHA
6 62 OTHOCUTENBHOCTh  OJTHOBPEMEHHOCTH. 3aMeJICHHE
' BPEMEHH U COKPAILIEHUE TTUHBI
6.3 DHEprust U UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3p Macchl ¢ PHEPruel W HMITYJIHCOM CBOOOIHOM
' YacTUIIBI. DHEPTHs MOKOsl CBOOOIHON YaCTHUIIBI
7 KBAHTOBAA ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKU
711 ®oronsl. @opmyna [Inanka cBs3u sHeprun GoToHa C
o €ro 4acTOTON. DHEeprusl U UMITyJIbc (POTOHA
OtkpeiTe W uccienoBanue ¢orodddexra. OnbITH
7.1.2
A.T'. CroneroBa. 3akoHbl hoTodddexTa
7.1 713 VYpasuenue DiinmTelina ans pororddexra. «KpacHas
o rpanunay Gporoddpexra
7.14 JaBnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE JIEUCTBUE CBETA
716 Texuuyeckue yCTpOiicTBa: dboTorIeMEHT,
o dboTogaTuuk, conHevyHas 6aTapesi, CBETOIUOT
CTPOEHUE ATOMA
Mopenb aroma Tomcona. OnbiTel Pezepdopaa o
7.2.1 HCCIIEA0BAHUIO CTPOEHM aroMa. [InanerapHas
MO/IEJIb aTOMa
[Toctrynatel bopa. M3ny4yenue u nornomienue GpoTOHOB
799 MpU TEPEeX0/ie€ aToMa C OJHOTO YPOBHS JHEPIUU Ha
o apyroii. Bumsr criektpoB. CrekTp ypoBHEH SHEPrHU
aToMa Bojiopoja
7.2 BonnoBeie cBoiicTBa uactuil. BomHbl 1€  bpous.
7.2.3 Kopnyckynsipao-soinHoBoit  ayanusMm.  Qudpaxius
AJIIEKTPOHOB Ha KPUCTAJIaxX
794 CrioHTaHHOE ¥ BBIHYKJEHHOE U3ITyuyeHue. Y CTpOCTBO
o U [IPUHIAIT paboTHI Jlazepa
795 TexHuyeckue yCTpOWCTBA: CHEKTPAIbHBIA aHAIN3
o (CTIEKTPOCKOII), J1a3ep, KBAHTOBBINA KOMIIBIOTED
7.2.6 [TpakTuueckue pabotel. HabmromeHue ImHEHYaTOTrO




CIIEKTpa

7.3

ATOMHOE APO

7.3.1

MeTtopl HAOTIOAEHUSI U PETUCTPALIUU 3JIEMEHTAPHBIX
4acTHIL

7.3.2

OtkpeiTHe pagunoakTuBHOCTH. OnbITH Pesepdopaa mo
OTPEJICTICHUIO COCTaBa PAJUOAKTHBHOTO H3ITyYCHHUS.
CaoiicTBa anbda-, OeTa-, raMmma-u3irydeHus. Bousaue
PaINOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

7.3.3

OTkpbiTHE NPOTOHA W HeWTpoHa. HykinoHHas mMojenb
sapa leizenbepra — VBanenko. 3apsg —spa.
Maccosoe uncio sapa. 3oronsl

7.3.4

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIA OeTa-
pacnan. 'amma-usnydyeHue. 3akOH paguOaKTHUBHOIO
pacnana

7.3.5

DHeprus CBSI3U HYKIOHOB B sjpe. SIIepHbIE CHIIBL.
JledexT maccnl siapa

7.3.6

SAnepHble peakuuu. JleleHUE U CUHTE3 SAEp

7.3.7

SAnepHsiit peaxTop. TepmosinepHbIi CUHTES.
[TpobnemMbl W TEpPCHEKTHBHI SIEPHON HIHEPTETHKU.
DKOJIOTM4ECKHUE aCIIEKThI SIIEPHON IHEPTETUKHI

7.3.8

QHCMGHTapHBIC qaCTHUIIbI. OTKpBITI/Ie IMO3HUTPOHA.
CDyHI[aMeHTaHBHBIC B3aUMOICUCTBUS

7.3.9

Texnuyeckue  ycTpoiicTBa:  03UMETp,  Kamepa
Bunscona, sinepHblil peakTop, aToMHas 6oM06a

7.3.10

[TpakTudeckue padoThl. McciaemoBanue TPEKOB YaCTHUI]
(o roToBBIM (oTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nmnoro Heba. Cospe3mus, spKue 3BE3NBI,
IUIAHETHI, UX BUJIUMOE JBHIKEHHE

8.2

Conneynas cucrtema. IlmaHeTsl 3eMHOI TpymIibL.
[InaHeThI-TUTaHTBI W WX CHOYTHUKH, KapJIMKOBBIC
miagetsl. Masble Tena CoTHEYHOH CUCTEMBI

8.3

Connne, ¢otochepa u armochepa. ConHeuHas
AKTUBHOCTb

8.4

Nctounuk sueprun CosiHia v 3BE311

8.5

3BE31pl, MX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, PaauycC, TEMIIEPAaTypa, UX B3aHUMOCBSI3b.
JlnarpaMMa «CIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE31bI TTIaBHOW IOCIENOBATEIBHOCTH. 3aBUCHUMOCTh
«Macca — CBETUMOCTb» U1  3BE3]  IJIABHOU
IIOCJIE0BATEIBHOCTH




8.6

BuyTtpennee crpoenue 3BE3a. CoBpeMeEHHBIC
Hpe[[CTaBJIeHI/Iﬂ (6] HpOI/ICXO)KILGHI/II/I )41 SBOJIFOITNHU
CouHiia 1 3BE31. DTaribl )KU3HU 3BE3]]

8.7

Mneunsiii [lyte — Hama [anaktuka. CroupanbHas
cTpykTypa ['aakTuky, pacupeneneHue 3BE3J, raza H
nbutd. [lonoxenue u aBmxenne ConHua B ['anakTuke.
ITnockas u chepuyeckas nmoacucteMsl I'anakTuku

8.8

Tunsl ramaktuk. Paguoranaktuku u kBazapbsl. YEpHbIE
JBIPBI B SIAPAX TaJTaKTHK

8.9

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa06ma.
Paszberanue ramaktuk. Bospact u paguyc Beenennoid,
teopuss bonbmioro  B3peiBa. Mojens  «ropsueu
Bcenennoi». PenukroBoe usinydenue

8.10

MacmrabHas ctpykrypa Beenennoil. MetaranakTuka.
Hepeménnslie npodaemMbl aCTPOHOMUU




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

10

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




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
EI'D 1O PU3UKE

Ko Kon
3J1e .
pazaena/t IIpoBepsieMblii 3JIeMEHT COIePKAHUS

MEH
€MbI
Ta

1 MEXAHHWKA

1.1 KMHEMATHKA

1.1. Mexanndeckoe JBHIKCHUC. OTHOCUTENBLHOCTh MEXaHUYECCKOIO

1 nemwxkennsa. Cucrema orcuéra

MaTepI/IaJ'ILHaH TOYKa.

TpacKTOopPHA

Eé pamiyc-BeKTop:

Fle )= (e ) e b 2(r),

TpaeKTOpIIf, :

1.1. TepeMenIeHIe: v
A

5 AF =7 (ty)—F(t,)=F, —T, =
B T e

Iy TE.
CroxeHHe [epeMelneHHil:

N, =, + 1,

CkopocTh MaTepUAIbHOW TOUKHU:

=}"={U1_.U1_.U__}.

I

Ax ,
U =—L =X,. aHAIIOTIMHO v, =Yy, U.=Z/.
1.1. il o

CroxkeHIe CKOPOCTeIl: 0, =0, + 0, -
Brruncnenue nepemMeIneHus 1 myTu MaTeprualbHON TOYKH IIPH

HpHMOHHHeﬁHOM JBHXXCHHUH BAOJIb OCH X IIO Fpa(bI/IKy

3aBUCUMOCTH Vx(t)

1.1.




4 & _ AD e
YCKD[JEHIIE MaTepPHaIbHOI TOYRIL a = &_L =k [
L larso
Au i .
a =—2= =(v,),". amanormmo a, =(v, ', a.=(v.)
Arsd
PaBHOMEpHOE IPAMOIIMHEMHOE IBUKEHHUE:
()= ot
1.1.
5
()= o =
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE ABH)KECHHUE:!
at’
x(t)=x,+uv, 1t +2
E)=% ot
v(t)=u, +at
1.1.
. = const
6
UJE.T - L]::T = zﬂx {'TZ - 'T]}
U+ b
HPII IBILKEHINI B OTHOM HAMPABIISHII IIVIE S = = =
CBoOosHOe najsieHue. Y ckopeHre cBOOOIHOTO HaleHHs..
Y v
1.1 g
7 Yo o
(9] Xo '\T

JIBu>keHue Tena, OpOILIEHHOT0 MO YTJIOM O K TOPU30HTY:




) =x+u, t=x +U,cosa-f

-
F

ot
l1(r}—1 +unf+g1T—1 +using-r—=—

[

e

u[z‘) v, =U,cosa

v (t)=v, +gr=ysino— g

1.1.

KpuBonmHeliHoe nBuxeHue. J[BUKeHUE MaTepUaIbHON TOUYKU
10 OKPYKHOCTH.

VYrinoBas v TUHEIHAsI CKOPOCTh TOUKHU:

HpI/I PaBHOMCPHOM JABUKCHUU TOUYKHU 11O OKPYKHOCTHU

8 2
=—=2
LleHTpOoCTpEMUTENBHOE YCKOPEHUE TOUKH
2
=—= 2
uc
. [lomHOE yCKOpEHHE MaTepUaIbHOU TOYKHU
1.1. Tsépnoe teno. IloctynarensHoe 1 BpalaTebHOE IBUKEHUE
9 TBEPAOIO TENa
1.2 JMHAMUKA
1.2. Nuepunaneheie cucteMsl otcuéra. Ilepssiii 3akoH HproTOHA.

HpI/IHI_[I/IH OTHOCHUTEIbHOCTH I'anumes

Macca tena. IInmoTHOCTE BeliecTBa:




Cuna. [IpyHIMn cynepro3uuy CUI:

1.2.
pasHopeiicts — 1 + o2t
Bropoii 3akon HeroTona: nns matepuanbHoi Touku B UCO
1= 1
5
1.2.
A= A
npu
F Fy
1.2. Tperuii 3akoH HproTOHA /U1 MaTepUaTbHBIX TOYEK:
2=~ 21
3aKOH BCEMHUPHOTO TSTOTEHUS: CUJIbI MPUTSDKEHUS MEXIy
TOYEUHBIMU MaCCaMH PaBHbI
_ 102
- 2
1.2. Cuna Tsoxectu. LleHTp TspkecT Tena. 3aBUCHUMOCTH CHIIBI
TSYKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO IJIAHETHI PAINyCOM
RO:
Y
(o+ )
Cuna ynpyroctu. 3akoH ['yka:
1.2. _
1.2. Cuina tpenusi. Cyxoe TpeHue.

Cuia TPCHUS CKOJIbXKCHHA!




™

Cuia TPCHUS ITOKOA:

<
™ —

Koaddurment tpenus

JlaBiieHue:
1.2.
1.3 CTATHUKA
.
F
1.3. MoOMEHT CuiIbl OTHOCUTENEHO OCH BPAIIICHUS:
1 M| = Fl, rae | — mnevo cuiibt
OTHOCHUTEIBHO  OCH,  mpoxonsmend  dvepes  Touky O
MEPICHIUKYIISIPHO PUCYHKY
LenTp Macc Tena. LlenTp macc cuctembl MaTepUuaIbHBIX
TOYEK:
13 11t 22t
J. M
. 1+ 2t
2
B onHOpogHOM 10I€E TSIRECTH
LIEHTP MaccC TeJla COBIMAJIAET C €ro HEHTPOM TSKECTH
VYcnosus paBHoBecust TBEpaoro tena B UCO:
[
13 iau:._i_awz_....zﬂ
3 LF:_ 4+ _.F-z ki I:]




3akon [Nackana

JlaBnenue B KuIKOCTH, nokosieiics B UCO:

:O+

3akoH Apxumena:

Apx — ~ BbITecH

€CJIM TCJIO U X KUAKOCTD ITIOKOATCA B I/ICO, TO

Apx — BbITECH

VYci1oBue miaBaHus TeN

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

Nmnynbe maTepuanbHOU TOYKU:

NMmynbsc cucTeMsl Teir:

= l+ 2+,,,

3aKOH U3MEHEHMS U COXpPAaHCHUS UMITYJIbCA:

B UCO

B =AC1* 2t )T b

1BHeLWH 2BHELUH

B UCO , ecitm

, €CITH

1BHeLWH + 2BHELUH +..=0

PeakTuBHOE ABMXKCHUE

A+




F

Ar ¥
Pabota cuibl Ha MaJIOM MTepEeMeEIICHUH:

A=|I*:'|-|i'-.f|-cns a=F -Ax

a F

(]
MOoOIIHOCTD CHUIBL:

1.4 €CJIN 32 BpeMsl
A
paloTa CUJIbl U3MEHSETCS Ha , TO MOIIIHOCTb CHJIBI
A4
P=— =F-v-cosa
Aty
Kunernueckast sHEprust MaTepruagbHON TOUKH:
2 2
1.4. o 2 2
3aKOH NU3MEHEHMsI KUHETUYECKOM SHEPTUU CUCTEMBbI
MatepuaibHbix Touek: B MCO AExkun = A1 + A2 + ...
IToTreHunanbHas SHEPIUs:
JUIS TOTEHLIUATIbHBIX CHJI
12 = 1noteny ~  2noTeHy A noTeHL,
1.4.

[ToTenumanbHas YHEPTUsI MATEPUATIbLHON TOYKH B

OJHOPOJHOM II0JIC TAXKCCTH:

noTeHy, —




[TorennmanbHast SHEPTHUS YIPYTo Ae(HOPMUPOBAHHOTO TEJIA:
2

noTeHy, — 2

3aK0H U3MEHEHUA U COXpaHCHUA MEXaHUYECKOH OHCPIuM:
Exex = Exum + EI'IDH'HEr
B IICO ‘ﬁ-E}.!EK = ABC.EX HETIOTSHIL. CHIIY
B IICO AE, ez = 0, eCIIH Agcex menoresm. car = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.

['apMoHnveckne  KoneOaHWS  MaTepUaAIbHOH  TOYKH.
Awmmuntyna u ¢aza konebanuii. Kunemarnyeckoe onvcanue:
w(f) = Asin| @t +o, ),
v(D=x/'.
a(f=(v,), =) =a +0'x=0,
TZIe X - CMEIIEHUE U3 PABHOBECHSL.

Z[I/IHaMI/IquKOC OIMINCaHUC:

rac

. 9TO 3HAYUT, YTO

OHepreTuyeckoe OIMCaHUE (3aKoH COXpaHEHHUs

MEXaHUYECKON IHEPTUN):

mst k. omt. kA
- —_ mEr _ :ccﬂH
2 2 2 2

CBs3b AMIUINTYIbI KoJIEOaHMI CMCIICHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYJ]aMU KoJieOaHUM €€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =4

1.5.

[Tepuon u yacTora KoJieOaHUM:




2 2n 1
T e
® v
Ilepuon ManbIXx CBOOOJHBIX KOJIEOAHHWH MaTEeMaTHYECKOIO
MasiTHUKA!
/
= EEJ:
g
[lepron cBOOOTHBIX KOJIEOaHMI TIPYKUHHOTO MasiTHUKA!
m
T=2n |—
k
1.5.

3 Brmyxnennsie konebanus. Pezonanc. PesonancHas kpusas
ITonepeunsie U OPOJOJBHBIE  BOJHBIL Ckopoctb
pacnpocTpaHEeHUs U JIMHA BOJIHBIL:

1.5. = ==

4

Wutepdepennyst u audpaxiyst BOJIH

1.5.

s 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKYJISPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHAS ©U3UKA

Mopenu cTpoeHus ra3os, )KUAKOCTEH U TBEPABIX Tell. [lycTh
TepMOJMHAMHMUECKass cuctema (Teno) coctouT u3 N
OJIMHAKOBBIX MOJIeKyJl. Toraa KoJu4ecTBO BEIecTBa

2.1.

rIe

— 4ncio ABOrajpo, m — Macca CUCTEMBI (Tena),

— MOJIsIpHasd MaccCa BCIICCTBA

TennoBoe ABMKEHHUE aTOMOB U MOJICKYJ BCUICCTBA




2.1.
3 B3anmopeiicTBre 4acTuIl BEIIECTBA
2.1.
4 Huddysus. BpoyHoBckoe qBUKEHHE
2.1.
s Monpens uneanpaoro raza B MKT
CBsi3p MEX/1y JJaBICHUEM U CPEHEN KUHETHUECKON IHEpruet
MOCTYMNATENbHOIO TEIIOBOTO ABUKEHUS MOJIEKYJI HI€AIbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):
p—im,m,j En, [ myo* | Zn .
IR | = =S ey
2.1. 3 <l N
6
rae m0 — macca OJHOM MOJIEKYJIbI,
- KOHIICHTPAIIHS MOJIEKYJI
2.1.
; AbcomtotHas Temnepatypa: T =t +273K
Cesi3p  TemrepaTypbl Tra3a CcO CpeJHEll KUHETHYeCKOM
SHEpPrue MOCTYyNaTeNbHOIO TEIUIOBOIO JIBHJKEHHSI €ro
MOJIEKYJI:
2.1.
i 5 i
— [ my° 3
8 £ =| ¥ _ |=ZkT
ek 2 2
2.1.
VYpasuenue p = nkT
9
2.1.

10

Mopenp uaeaabHOTO T'a3a B TCPMOANHAMHKE:




| VpaHerEe Merreieea — Kranefiposa
| BEIpeUKeHHE U1 BHYTPSHHEH SHEPIHH
VpaBHeHne MeHeneepa — KnanelipoHa (IpHMeHH
3aIIICH):

pRT

pV=§RT — vRT = NKT, p=t=

BripaskeHile 114 BHYTpeHHell 3HePrHI 0JHOATOMHOIC

raza (IIpIIMeHIMEle (JOpPMEI 3aIIICH):

L‘=%VRT=%.WI = EERT=WUT=%;}V

pl

3aKkoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PAa3pCKCHHBIX I'a30B:

2.1.
= 1+ 2+
11
W3omporieccsl B pa3peKEHHOM Ta3e C TMOCTOSHHBIM YHUCIOM
MoJiekyn N (C MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA V):
mzorepma (T = const): pV = const
nzoxopa (V = const):
2.1. n3obapa (p = const):
12

I'paduueckoe mpeacraBiieHre u3omnporeccoB Ha pV-, pT-u VT-
JarpaMMax.

OObeqUHEHHBIN ra30BbIHA 3aKOH:




JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IIIIGHHBIG U HCHACBINICHHBIC IIaphbI. KauecTtBenHas

2.1. 3aBUCUMOCTD TUIOTHOCTH W JIaBJIEHHUSI HACBIIIEHHOTO IMapa OT
13 TEMIIEpPaTyphbl, UX HE3aBHUCHUMOCTh OT 00BEMa HACBHIIIEHHOTO
napa
BnaxxnocTs Bo3yXa.
OTHOCHUTENBHAS BIAKHOCTD:
21 napa( ) — napa( )
14 Hacn;lm,napa( ) HaCbILLl,I'Iapa( )
2.1. N3MeHeHue arperatHbIX COCTOSIHUM BEIIECTBA: MCIAPEHUE U
15 KOHJICHCALMs, KUICHUE KUJIKOCTH
2.1. N3meneHne arperaTHbIX COCTOSHMM BEIECTBA: IUIABJICHHE U
16 KPUCTAJUI3aLIHs
2.1.
17 [IpeobOpazoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMOJAVNHAMUKA
2.2.
. TenoBoe paBHOBECHE U TeMIIepaTypa
2.2.
BuyTtpenHss sHeprus
55 Temnonepenaua kak crnoco0 U3MEHEHHsI BHYTPEHHEH dHEPrUu
o 0e3 coBepmieHuss paboThl. KOHBEKIMS, TEIIONPOBOIHOCTS,
U3IIy4eHUE
KonnuecTBo TEMIOTHI.
2.2. VY nenpHas TENI0EMKOCTh BEIIECTBA C:
= A
55 VY nenbHas Terora napoodpazosanus L: O = Lm.
'5 ' VY nenbHas TEoTa MIaBiaeHus A: Q = Am.
VY enpHas TenjaoTa cropanus Tomimsa q: Q = gm
2.2. OneMeHTapHas paboTa B TEpMOIUHAMHUKE:




6 = A
Breruncnenne pabotel 1o rpaduky mpouecca Ha pV-
TuarpaMMe
[IepBbIil 3aKOH TEPMOJIMHAMUKH:
2=0 p+ p=(C(2— D+ 1
2.2.
Annabara:
12=0 2=01= 2)=0
2.2.
Bropoii 3akoH TepmoanHamMuku. HeoGpaTtumbie mpoueccs
[Tpuniune! aeiictBus TernoBbix mamuH. KIT/:
A g..—0
22 r]= I3 ITHET =‘-EBI“F |*-XDJT|=1_|Qxﬂn|
Maxkcumansnoe 3Hauenue KII. [ukn Kapno:
2.2. £ =T T
Max 1 = 1 gapme i o ML PR S 08
10 T g T oarp
5y VYpaBHeHHE TEIIOBOTO OalaHca:
- 1 =+ 2 =+ 3 =+ A 0
11
3 SJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE
31 DnexTpuszaus Tea U e€ NposIBICHUS. DIEKTPUUECKUN 3apsl.
'1 ' JlBa Buga 3apsga. DJIEMEHTAPHBIN SJIEKTPUUYECKUM 3apsl.
3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsaa
3.1 B3aumopeiictBue 3apsioB. ToueuHble 3apsiabl. 3aKOH
2 Kynona:




B OTHOPOAHOM BCHICCTBEC C [[I/IBJIGKTpI/I‘-IGCKOﬁ

IMpOHUIACMOCTBIO
F:R’|g1|-|f32 - 1 _|’g1|'q1

&1 dmeg, 17

3.1. Onexktpuueckoe mnojie. Ero pelictBue Ha 3JIEKTPUYECKHE
3 3apsiabl
Hanpspk€HHOCTD 311EKTPUYECKOTO MOJIS:
NPO6HbIN
[Tone Toueunoro 3apsaa:
3.1. —
- 2
4
OJIHOPOJIHOE TOJIE:
Kaprusb! mMHUN HANPSHKEHHOCTH ATUX TTOJIER
[ToTeHMaIbHOCTD AIEKTPOCTATUYECKOTO MOJISL.
Pa3HocTh OTEHIIMAJIOB U HANIPSKCHUE:
2= (1= 2)=— A =
[loTreHumanbHas SHeprus 3apsia B 3AJIEKTPOCTATHUECKOM
3.1.
oJe:
5

ITorenuan QJICKTPOCTATHUYCCKOI'O IT10JIA:




CBsi3b HaprDKéHHOCTI/I moJi1 U PasHOCTH NOTCHUHUAJIOB IJIA

OJHOPOJHOI'O SJICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHI_[I/IH CYNIEpHO3UIUUN IJICKTPUICCKUX MoJeH:

1. - —
3 = 1t 2+, = a1t ot
6
HpOBOI[HI/IKI/I B 3JICKTPOCTAaTHYCCKOM II0JIC.
3.1. VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IIPOBOJHUKA
7 =0
, BHYTPU U Ha IIOBEPXHOCTHU IIPOBOJHUKA ( = const
3.1. HI/ISHGKTpI/IKI/I B QJICKTPOCTATUUICCKOM I10JIC.
8 JusnexkTpudeckas IpOHUIIAEMOCTh BELIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA!
3.1.
9 QHGKTpOéMKOCTB IJIOCKOI'O KOHACHCATOpa:
—_0 _
- — 0
Hapanneanoe COCIMHCHUEC KOHACHCATOPOB:
= 1+ o+, 1= 2=, napann_ 1+ o+ ...
31 ITocnegoBarenbHOE COEAUHEHNE KOHIACHCATOPOB:
10

1 1 1

nocn 1 2




OHeprus 3apsKEHHOr0 KOHAEH caTopa:

3.1. 2 2
11 2 2 2
3.2 3AKOHBLI ITOCTOAHHOI'O TOKA
Cuia Toka:
3.2. ks
Ar—l
1
[TocTostHHBIM TOK: I = const
Jng nocrossHHOTO TOKA q = It
3.2. YcnoBus CylecTBOBaHUS dIEKTPUUECKOT0 TOKa.
Hanpsixenne U u OJIC E
3axon OMa 1 yyacTKa LeMnu:
3.2.
DeKTpUUecKoe COIPOTHUBIICHUE. 3aBUCUMOCTh
COIIPOTUBIICHUSI OJJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U
3.2. ceueHus. Y IeJIbHOE CONPOTHUBIICHUE BEIIECTBA.
Ucrounnku Toka. 3]C ucrouyHuka Toka:
__ CTOpOHHUXCcUn
3.2. =
BHyTpeHHee conpoTUBIEHUE HCTOYHHUKA TOKA
3axon Oma 1715 OJIHOM (3aMKHYTOH) 35eKTpruueckoi uenu: E
3.2.

= IR + Ir, orkyna




E.r

HapaJ'IJ'IeJH)HOG COCINHCHUC HpOBO[[HI/IKOBI
[=11+12+..,Ul=U2=..,

1 1 1
=+ + .
napasnn 1 2
3.2.
7
[TocnenoBarenbHOE COEIMHEHNE TPOBOJHUKOB:
u=ul+02+..,11=12=..,
nocn — 1F 2+
Pabora anektpudeckoro Toka: A = [Ut.
3akoH J[xxoynsa — Jlenna:
— 2
3.2.
Ha pesucrope
2
= =2 = = —
MOUIHOCTD JEKTPUYECKOTO TOKA!
AAd =
=— =
At Ar—l)
TemnnoBasi MOIIIHOCTb, BbIACISIEMas HA PE3UCTOPE:
"l
N r _
3.2. PR
R
MoniHocTh HCTOYHHKA TOKA:
AA
_ O°T. CHI _
B = T =EI
4 Ar—0
3.2. CBoOOIHBIE HOCUTEIHN AJIEKTPUUECKUX 3apsI0B B
10 MPOBOJHMUKAX.  MexaHu3Mbl  NPOBOJUMOCTH  TBEPIBIX




MCTAJJIOB, PACTBOPOB MU PacCIIaBOB 3JICKTPOJWUTOB, Ia30B.

[TonynpoBoauuku. [1osynpoBoAHUKOBBIN A0

33 MAT'HUTHOE ITIOJIE
MexaHHYeCcKOe B3aUMOJENCTBHE MAarHUTOB. MarHuTHOE
oJie. Bekrop MarHuTHOU WHIYKIUU. [TpuHUMI
CyNEPNO3HUIIMU MAarHUTHBIX MOJIEH:
3.3. =+ ,+...
1
JIluanu wHAYKOMM MarHuTHOoro mnois. KapTuHa nuHuMil
WHyKIIUU MarduTHOTO OIS ITOJIOCOBOTO 178
MTOAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOe TOJIE TMPOBOJHHMKA C TOKOM.
3.3. KaptuHa nuHWNA WHIYKIUMKM MAarHuTHOTO TMOJIA JJIMHHOIO
2 MPSAMOTO NPOBOJHUKA M  3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJHHUKA, KATYIIKH C TOKOM
Cuna Amniepa, €€ HalpaBJIEHUE U BEJIMUMHA:
3.3.
, LTI 0L — YTOJI MEXy HalpaBJI€HHEM TPOBOJHUKA U BEKTOPOM
3
Cuna Jlopenua, e€ HanpaBJIE€HUE U BEIMYMHA:
Jlop =
/1€ 0L — YTOJl MEXIY BEKTOpPaMHU
3.3.
4
u
. JIB)KeHUE 3apsHKEeHHOM 4YacTHUbI B OJHOPOJHOM MarHUTHOM
moje
34 OJIEKTPOMAT'HUTHAS MHAY KA
3 4. [ToTok BeKTOpa MarHUTHON MHAYKIIVH:

b= =




SABnenue sanekTpoMarHuTHOM HAYKIMU. D/1C nnaykunu

3aKoH 3eKTpoMaruuTHoi unaykuuu dapanes:

3.4. AD
At Af—)
v{j\%in'
7
( = <)
DJ1C UHIYKIUU B IPSIMOM IPOBOTHHUKE THHOI |,
ABHKYIICMCA CO CKOPOCTBIO
¢ )
34,

B OTHOPOAHOM MArHvuTHOM I10JIC B:

, [A€ 0 — YIoJI MCXKy BEKTOPOM Bu HOpMAJIbIO

K IIJIOCKOCTH, B KOTOPOH JIEKAaT BEKTOPBI
7

; €CITH




TO

3.4.
[IpaBuio Jlenna
NHIyKTUBHOCTS:
_®
4.
3 , i @ = LI,
Camounnykuus. 9/1C caMOMHAYKIUU:
Al
Eﬁ_ =—J__ L =—J7 ;
At
A ._.‘}
DHeprusi MarHUTHOTO MOJISl KATYIIKUA ¢ TOKOM:
34. _ 2
T2
3.5 DJIIEKTPOMAI'HUTHBIE KOJIEBAHI S Y1 BOJIHBI
3.5.

Koneb6arenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KoJIe0aHus B nacaJlbHOM KoJIe0aTEIbHOM KOHTYpC:

jq[j t) =, sin( ot + )

| —_— ' . .




®opmyna Tomcona:

, OTKyJ1a

CBs3b AMIUIMTYABI 3apa/ia KOHACHCATOpa C aMHHHTYI[OI;'I CHJIBI
TOKa TIIpHu CBO6OI[HI)IX SJICKTPOMArHuTHBIX KoJeOaHusIX B

nacaJlbHOM KoJe0aTeIbHOM KOHTYpC:

I

TEX

L))

Q:m,a_}; =

3akoH COXpaHCHUA OHCPIrurl B HACAJIBHOM KoJie0aTeIbHOM

3.5. KOHTYpE:
2
3.5.
] BrinykeHHBIE 2JIeKTpOMarHUTHBIE KosieOanus. Pesonanc
Ilepemennsniii Tok. [IpousBoncTBO, nepenadya U norpediieHue
3.5. AJIEKTPUYECKON SHEPIUU
4 el I o RN ¥ 5
- = Lt e — const.
2 2 2 2
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH. B3aumuas opueHTtamus
35 BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
5
3.5. [ITxana 3IIEKTPOMATrHUTHBIX BOJIH. [Ipumenenne
6 JJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6. [IpsiMonuHeliHOE paclpoOCTpaHEHHE CBETa B OJHOPOIAHOMU
1 cpeae. Toueunblii ncrounuk. JIyy cBera
16 3aKOHBI OTPaKEHUS CBETA.




ol

LSS

3.6.
; ITocTpoenne n300pakeHUi B INIOCKOM 3epKajie
3aKOHbI IPEJIOMJICHUS CBETA.
[Ipenomnenue ceera:
1 = 2
AOCOIOTHBIN MOKa3aTeb MPEITOMIICHHS:
abec —
OTHOCHTENBHBIN MIOKA3ATENb IPETOMIICHUS:
3.6. 2_ 1
otH — ~ T T _
4 1 2
ny
= ”2
Xox my4el B Ipu3Me.
CooTHOLIEHNE YacTOT ¥ COOTHOIICHHWE IJIUH BOJH IIpHU
[IEpPEeX0/ie MOHOXPOMAaTHMUYECKOIO CBETa Yepe3 TIpaHHIly
pazfesna AByX ONTUYECKUX CPEIL:
Hy<m Hy
3.6. -
5 "
Chap

[losHOE BHYTpEHHEE OTPAKECHHUE.

HpeﬂeﬂbHHfI YIroJ1 IIOJIHOI'O BHYTPECHHETO OTPAKCHUSI:




Cobuparoniue ¥ pacceuBarolIue JUH3BL. TOHKas JIMH3A.

DOKyCHOE PACCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

3.6. 1
6
®opMyia TOHKOU JIMH3BIL:
1 1 1
—_t =
VBenuueHue, JaBaeMoe JTMH30M:
[=—=—
3.6.
7 d .
|
H F
F\ h
f
R
B ciyuae paccenBaromieit JIMH3bI:
0 =—0,
3.6.
8
M=—=—1

Xox iy4a, IpOLIEAIIEro JIMH3Y 10 IPOU3BOJIBHBIM YIJIOM K

e€ rTmaBHOM onTuveckol ocu. IlocTpoeHue wu3o0pakeHUI




TOYKH U OTpe3Ka IMpsIMOM B COOMpArOIIMX M PacCeUBarOIINX

JIMH3aX U UX CUCTEMAxX

3.6. dotoanmapaT Kak onTudeckuii npubop. I a3 kak onruyeckas
cucTema
WNurtepdepennus cBera. KorepeHTHbIE UCTOYHHUKH. Y CIOBHS
HaOJI0 ICHUS MaKCUMYyMOB " MHUHUMYMOB B
UHTEp(PEpEeHIIMOHHON  KapTHMHE OT JBYX  CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUHUKOB:

3.6. 2
MAKCIIMYMBI — A=2m . m= 2 1 o b o2 ot o SR
MITHIIMYMET — A=(2m+ 1']%, m=0,£1,+2.+3 .
Hudpakuus cera. JludpakuvioHHas pemeéTka. Y CIoBUE
HAOJIIOJICHUST TJABHBIX MAaKCHUMyMOB TIIPH HOPMAJIBHOM
MaJeHU MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJHBI A Ha

3.6. peméTKy ¢ nepuoaom d:

11

= , =0+/-1,+/-2,+/-3,...

3.6.
Jlucnepcus cBeTa

12

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM JIY AJIN3M
4.1.

I'umore3za M. [Tnanka o kBantax. ®opmyna Ilnanka: E = hv




®ortonbl. DHEprus GoToHa:

4.1.
2 Nmnynee dpoToHa:
4.1.
; doroaddext. OmbiTer A.I'. CroneroBa. 3akonbl hoToddderra
Ypasuenue DitHinTeitHa 11t porosaddexra:
(hoToHa = BbIXOoga+ .., J
rac,
hoToHa — =
4.1.
4
BbIX0o4a = Kp =
Kp
2
KWH = 2 = 3an
JlaBlieHHE CBETA.
4.1.
s JlaBjieHHe CBETa HA IMOJTHOCTHIO OTPAKAIOIIYIO TOBEPXHOCTh U
Ha TIOJTHOCTHIO MOTJIOMIAIONTYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.
. [TnanerapHas MoJeNb aToMa
4.2. [Toctynater bopa. U3nydenne u morsiomienne GOTOHOB MpU

[Iepexo0/ie aTOMa C OJJTHOTO YPOBHS SHEPTUU HA JPYTOM:




hv, = fie =|E, —E

mr - .
S

m |

JluneituaTeie CIIEKTPHI.

CrexTp ypOBHEH 3HEPruu aToMa BOJOpPOJIa:

4.2.
—13,63B
o= —— =l E R
n*
4.3 OU3NKA ATOMHOI'O APA
43. Hyxnonnast monens siapa I'eiizenOepra — MBanenko. 3apsn
1 anpa. MaccoBoe uncio saapa. M3otomsl
PannoakTHBHOCTS.
Anwda-pacnan:
A Al
bera-pacnan.
43 DNeKTpOHHBIH B-pacnan:
2 '%X—}Zi';Y—:— _?e—.ﬁg
[To3uTponHsIi B-pacna:
XA+ S+ v,
l'amma-u3myuenue
3aKoH pain0aKTUBHOT'O pacnaia:
()= o 2
4.3.
3 [Tycth m — Macca paAHOaKTUBHOTO BemiecTa. Toraa
()= o 2
4.3.

SAnepHble peakuuu. JlereHUe U CUHTE3 s1ep
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