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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 Qusnke Ha ypOBHE CpeaHero ooOIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUU W TPeOOBAaHMI K pe3yJbTaTaM OCBOCHHS
OCHOBHOW 00pasoBarenbHON mporpammbl, npenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yuéToM QenepalibHOI pabouelt nporpaMMel Bociutanus u Konuenimu
npenojaBaHus  ydeOHoro mpeamera «@Puszuka» B 00pa3oBaTENIbHBIX
opranmsanuax  Poccuiickon — ®Pepepanuu, — peanu3ylOUMX  OCHOBHBIC
oOpa3oBaTeNbHbIE TPOrPAMMBI.

IIporpaMmMa 1o ¢u3uke ompeneisier 00s3aTeNnbHOE NPEIMETHOE
coJiepKaHue, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3yUYEeHHUS
TEM U pa3lesioB Y4yeOHOro mpeaMera ¢ YYETOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Y4eOHOTo Ipolecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. [lporpamma no ¢usmnke naér mpencraBiaeHUE O
HeNsiX, CoAepKaHuu, OOlIeld cTpaTernu OOy4YeHHs, BOCIHMTAHMS U PA3BUTHUSA
oOyuaromuxcsi cpeacTBamMu ydueOHoro mpeamera «dusmkay Ha yriayOnéHHOM
YPOBHE.

N3ydenne xypca pusuku yriyOa€HHOIO YpOBHS MO3BOJISIET Pean30BaTh
3aaun npo¢ecCUOHANbHOW OpPUEHTALlMK, HAMNpaBJIEHO HAa CO3JaHUE YCIOBHIA
JUIA TIPOSIBIIGHUS CBOMX WHTEIJICKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH
KaXAbIM  00ydYaromMMcs, KOTOpble HEOOXOOUMBI S MPOJOJIKECHHUS
oOpa3oBaHMsI B OpraHM3alUsaX MPOPECCHOHANIBHOIO 00pa3oBaHUs 11O
Pa3IUYHBIM (PUUKO-TEXHUUYECKUM U MH)KEHEPHBIM CHEIUATBHOCTSIM.

B mporpamme mo Qu3uke OMNpEnensioTcs IIaHHUPyeMble pPe3yJIbTaThl
OCBOEHHS Kypca GU3MKM Ha YpOBHE CpeaHero ooOmero oO0pa3oBaHUS:
JUYHOCTHBIE, METalpeIMEeTHbIe, NpPEIMETHbIE (Ha YIIyOJIEHHOM YpPOBHE).
Hay4HO-MeTO0NOrH4ecKkoil  OCHOBOM a1 pa3paboTKu  TpeOoBaHUU K
JUYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM pe3yJbTaTaM 00ydarouuxcs,
OCBOHMBIIUX IPOrpaMMy 1o (U3MKe Ha YpOBHE CPEJHEro oOIero oopa3oBaHUs
Ha yriyOJEHHOM ypOBHE, SIBJIIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

[Tporpamma no pu3uke BKIOYAET:

IUTaHUPYEMbIE PE3yJIbTaThl OCBOCHHUSA Kypca (U3UKH Ha YriayOJIEHHOM
YPOBHE, B TOM UYHKCJI€ NPEAMETHBIE PE3yJIbTAThI 10 roj1aM 00y4EHHs;

coJiepkaHue yueoHoro npeamera « @u3uka» no rogam o0ydeHus..

[Iporpamma mno ¢u3MKe MMeeT NPUMEPHBIA XapakKTep U MOXKET ObITh
UCTIOJIb30BaHa YUUTENAMU (PU3UKH JIsI COCTABJICHUS CBOMX PaO0OUUX MPOTpamMM.

[IporpaMMa 1o ¢pu3uke He CKOBBIBAET TBOPUECKYIO MHULIMATUBY YUUTENEH
U TIPEAOCTaBISIET BO3MOXKHOCTH JUISl peay3allud PA3IUYHBIX METOAMYECKUX



MOJIXO/IOB K TMpernofaBaHuio (U3UKKA Ha yriayONE€HHOM YpOBHE MPH YCIOBUU
coXpaHeHus 00s13aTeNbHOM YacTH coJiepKaHus Kypca.

®du3nka Kak Hayka O HaumOoJsiee OOIIMX 3aKOHAX MPUPOIbI, BBICTYMAas B
KauecTBe Y4eOHOro TMpeaMeTa B IIIKOJIe, BHOCHUT CYIIECTBCHHBIH BKJIaJd B
cucteMy 3HaHMi 00 okpyxawomem wmupe. llkonbHBIA Kype QUMK —
CUCTEMOOOpA3yIoOUMi JJIsl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB,
IOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBICHMIA,
H3y4aeMbIX XUMHEH, Ouoisoruei, usnueckoi reorpadueil U acTpOHOMHUCH.
Hcnonb3oBaHrne U akTUBHOE MpUMEHEHUE (DU3UYECKUX 3HAHUM OIpPEAesIUiio
XapakTep M OypHOE pa3BUTHUE pa3HOOOpa3HBIX TEXHOJOru B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, MOJYYEHHUSI HOBBIX MAaTEPHAJIOB C
3aJlaHHBIMU  CBOMCTBaMU. M3ydenwe (u3MK BHOCUT OCHOBHOW BKJIAJ] B
dbopMHUpOBaHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHUpa O0Oydwaromerocs, B
dbopMupoBaHHEe YMEHUW TPUMEHATh HAy4YHBIH METOJl TIO3HAHHS TMpHU
BBITIOJTHEHUY UMH YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBy Kypca ¢u3MKum Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUS
MOJIOKEH PsA UACH, KOTOpPbIE MOXHO pPAacCMaTpUBaTh KaK MPUHIUIBLI €ro
OCTPOEHHUS.

Hoea yenocmnocmu. B cCOOTBETCTBUU C HEM KypC SIBISAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIECPKUAT MaTepual U3 BCEX pa3lesioB (U3HUKH, BKIIOYACT
KaK BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea 2enepanuzayuu. B cooTBEeTCTBUU C HEH MaTepuan Kypca (pU3UKU
00beMHEH BOKPYr (uU3MUECKMX Teopuid. Benymmm B Kypce sBisercs
dbopMupoBaHUe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pPUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannzanus npeamnoyiaracT UCrnojb30BaHUE
T'YMAHUTAPHOTO MOTEHIHANA (PU3HYECKOW HAYKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3nkn ¢ pa3BUTHEM OOLIECTBa, a TaKXkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢Gusuku yriayOaéHHOTO
YPOBHS MpPEANOJaraeT 3HAKOMCTBO C ILIMPOKUM KPYIrOM TEXHUYECKUX H
TEXHOJIOTUYECKUX IPUIIOKEHUM H3YUYECHHBIX TEOpPHUM M 3aKOHOB. IIpm 3TOM
paccMaTpUBaIOTCSI Ha YpPOBHE OONIMX TIPEACTABICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea rkonocuszayuu peanuszyercs IMOCPEACTBOM BBEIEHUS 3JIEMEHTOB
COJIEp)KaHusl, MOCBSIIEHHBIX SKOJOIMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C PA3BUTHUEM TEXHUKU U TEXHOJIOTHM, a TakKe OOCYKIeHUs



npo0ieM  palMoHaNbHOTO  MPUPOJONOJB30BAaHUS U DKOJIOTMYECKOU
0€30MacHOCTH.

OcBoeHue cojiepKaHusi IporpaMMbl 0 PU3HKE JOJKHO OBITh MOCTPOEHO
Ha MPUHIUATIAX CUCTEMHO-ACATEIbHOCTHOTO noaxoa. [ ¢usuku peanuszaius
TUX TPUHIMIOB 0a3upyeTcss Ha MCHOJb30BAaHUM  CaMOCTOSITEIIBHOIO
AKCIEPUMEHTa KaK IMOCTOSHHO JCHCTBYIOMIETO (akTopa ydeOHOTO mpolecca.
Jlist yrimyOnéHHOro ypoBHSI — 3TO CHUCTEMA CaMOCTOSITEIbHOIO YYEHHYECKOTrO
OKCIIEPUMEHTA, BKJIIOYAIOMEro (POHTAIbHBIE YYCHHUYECKHUE OMNBITHl TMpU
U3Y4YeHUH HOBOTO MaTepuala, JJabopaTopHble paboThl M pabOThl MPaKTUKyMa.
[Tpu 3TOM BO3MOXHBI ABa crocoda peanu3anuu (HU3NIECKoro npakTukyma. B
NEPBOM CJIy4ae MPAaKTHUKYyM MpoBoAMTCs b0 B koHIe 10 u 11 knaccos, mubo
IIOCJIE TIEPBOTO M BTOPOrO MOJYTOAWMKA B Ka)XJIOM M3 3THX KJIAaccoB. Bropou
Croco0 — 3TO UHTErpalus paboT MPaKTUKyMa B CUCTEMY J1abOpaTOPHBIX padoT,
KOTOpbIE MPOBOJATCS B Mpolecce u3ydeHus pazzaena (temsl). I[Ipu stom mon
paboTaMM MpaKTUKyMa MMOHUMAETCA CaMOCTOSITEIbHOE UCCIEI0BAaHNUE, KOTOPOE
IPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOro, 0000IIEHHOTO BuAa 0€3 MouIaroBoi
WHCTPYKIIHH.

B nporpamme 10 (QusnMke cucTeMa YUYEHHYECKOIO JKCIIEPUMEHTA,
7a00paTOpHBIX pabOT U MPAKTUKyMa MpeACTaBlIeHa €AUHBIM nepeuneM. Brioop
TEMATUKH JJI1 3TUX BUIOB YUYEHUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIISECTCS
y4acTHUKaMU 0Opa30BaTeIbHOTO MpoIecca MCXOAsl U3  OCOOEHHOCTEM
MOYpOYHOTO IUIAHUPOBAHUS U OCHalleHuss kaOuHetra ¢usuku. [lpu sTOoM
obecrnieunBaeTcsl OBIaJACHUE 00YUYaAOIIUMUCS YMEHUSAMH MPOBOAUTH MPSMbIEC U
KOCBEHHBIE M3MEPEHMsI, MCCIECIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MOCTAHOBKY OIIBITOB IO IIPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yACNSIETCS PEHICHUIO PACUETHBIX M KAu€CTBEHHBIX
3anad. [Ipu 3TOM JUIst pacyETHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a7]a4M C SIBHO
3QIaHHOM M HESBHO 3aJaHHOH (U3MYECKOH MOJENBbIO, TI03BOJISIOIINE
INPUMEHSATh W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pasjelia
Kypca, TaK M HMHTETpUPYS NPUMEHEHUE 3HAHUW W3 pa3HbIX pasnenoB. s
Kaue€CTBEHHBIX 3a1a4 MPUOPUTETOM SIBJISIFOTCSI 3a/IaHus Ha
00BsICHeHHE/TIpe/ICKa3aHne TPOTEeKaHUs (PU3MUECKUX SBICHUNM W MPOIIECCOB B
OKpY>Karollel Ku3Hu, TpeOyromue Bbioopa GU3NIecKoil MOACNU IJisi CUTYyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu PI'OC COO k marepuansbHO-
TEXHUYECKOMY O00ECHEUeHHI0 yueOHOro mpouecca Kypc GU3uKu yriryOJIEHHOTO
YPOBHSI Ha YpOBHE CpEAHEro oO0IIero oOpa3oBaHUsS [OJDKEH H3y4daTbCsl B
YCJIOBUSIX MpPEIMETHOro kaOuHeTra. B kabuHeTe GUBUMKH JOJDKHO OBIThH



HeoOxonuMoe JabopaTopHoe OOOpYyJIOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme no (pU3MKe YYEeHHMUECKHX OMNBITOB, Ja0OpaTOpHBIX pabOT U padoT
NPAKTUKYMa, a TaKXKe JEMOHCTPAlMOHHOE 000PYI0BaHUE.

JlemoHCTpannonHoe 06opynoBanue ¢GOpMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M 00€CIEeYrMBAaEeT MOCTAHOBKY
MEPEUYNCIIEHHBIX B MporpaMMe Mo (pHU3MKe KIIOUEBBIX JAEMOHCTpAIlUi s
UCCIIEJIOBAHMSI HM3yYaeMBIX SIBIEHHH MW TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyAOBaHHE [JISi YUYEHWYECKUX MPAKTUYECKUX padOT
dbopMupyeTcsi B BUJe TEMAaTHIECKIX KOMIUIEKTOB M 00ecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydarmommxca. TemMaTH4ecKue KOMIUIEKTBI
Ja00paTOPHOTO O00OPYIOBAaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMILICKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JTa00OpATOPHUH.

OCHOBHBIMU LEJISIMU U3y4Y€HHS PU3UKHU B 00LIEM 00pPa30BAHUHU SBIISIFOTCS:

(¢opMupoBaHHE HMHTEpeca W CTPEMIIEHUS OOYy4aloUIMXCsi K HAyYHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTUE UX HWHTEJUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs B (POPMUPOBAHNE
UCCIIEJIOBATEIBCKOTO OTHOLLIEHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HW3Y4YeHUs
OCHOB CTPOCHHsI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dopmMupoBaHne yMEHUH OOBSACHATH SIBICHHS C HUCIOJIb30BAHUEM
dbu3nUecKrX 3HAaHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TIPEACTABICHUM O POJIM (GUBHKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oynyuiei
npo(eCCUOHATBLHONW JESITENbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K
nanbHeieMy o0y4eH!I0 B 3TOM HalpaBIICHUU.

JlocTukeHue TUX 1eNieid 00eceurBaeTCsl PEIIeHUEM CIIEYIONINX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpETHEro O0Iero o0pa3oBaHus:

puoOpeTeHNE CHUCTEMBbl  3HAHHUU 00 00mux bu3mIeCcKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsX, BKJIIOYAsh MEXaHUKY, MOJEKYJSPHYIO
(bU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKY;

dopMupoBaHHEe YMEHUH TNPUMEHSITh TEOPETHUYECKHE 3HAHUSA IS
00bsicHeHUs] (U3UUECKUX SIBJICHUN B MPUPOJIC U JIJISI MIPUHATHS MPAKTHUESCKUX
pELIECHUN B IOBCEIHEBHOU KU3HU;



OCBOCHHE CIOCOOOB pEIICHMs] pa3IMYHBIX 3aJad C SBHO 3aJlaHHOMN
(bu3nuecKoil MOJIENbIO, 3a71a4, MOAPa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3/IaHUE
(¢u3nuecko MoJEenau, aJACKBATHOM YCJIOBHSM 3aJadd, B TOM YHCIE 3ajad
VMHKXEHEPHOI'O XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U MPUHIHUIOB ACHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOILIECCOB, MX BIMAHHUS Ha OKPY’KAIOIIYIO
cpeny;

OBJIAJICHHE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAaHUS W NPOBEICHUS
bu3MUeCKMX JKCIIEPUMEHTOB, aHallM3a W MHTepHpeTanuu HHPOPMAIINH,
OnpeeeHHs JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCIIOBUM JUIsl pa3BUTUSL YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIESITEIbHOCTH;

pa3BuTHEe WUHTepeca K cdepam mnpodecCHOHANbHOW JIeATeNbHOCTH,
CBSI3aHHOU ¢ (PU3UKOM.

B cootBerctBumn ¢ tpedoBanusamMu PI'OC COO yriayOn€HHBIA ypOBEHb
u3ydeHus yuyeOHoro mnpeamera «@dusuka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBaHUsl BbIOMpAETCs OO0YYaIOIUMUCS, TUIAHUPYIOIIUMU MPOJIOJKEHUE
00pa3oBaHus 1O CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.

Ha wusyuenune ¢usuku (yriayOn€HHBIA YpPOBEHb) Ha YpPOBHE CpPEIHErO
obmrero oopazoBanus orBoautcst 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB
B Henento), B 11 kmacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipennaraemslii B mporpamme Mo (¢u3MKe NepeueHb JabopaTOpHBIX U
NPAKTUYECKUX padOT SBISETCS PEKOMEHJIOBAHHBIM, YUMTENb JEJIaeT BBIOOP
NOpOBEJCHUs J1a0OpaTOPHBIX PabOT M OMBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOCHHOCTEH 00yJaIOIIUXCS.



COJEPXXAHME OBYUYEHUA
10 KVIACC

Pa3znen 1. HayuHslilt MeTO MO3HAHMSI IPUPO/BL.

®duzuka — ¢yHAaMeHTaIbHAs Hayka o mnpupone. Hayunwii wmeton
MO3HAHUS U METOIbI KCCIICIOBAHUS (DU3NUECKUX SIBJICHUM.

DKCIEPUMEHT U TEOpHs B Mpolecce mo3HaHusi npuposl. Habmronenue u
IKCIIEPUMEHT B (hHU3HUKE.

CriocoObl m3MepeHus (pU3MYeCKUX BEIMYMH (QHAJOTOBBIE M IH(PPOBHIE
U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC IATYUUKOBBIE CUCTEMBI).

[lorpemHocTn  u3MepeHU (U3MYECKUX BEJIMYMH (AaOCOJIOTHAs H
OTHOCHUTEJIbHAs).

MopenvupoBanue (PU3NYECKUX SBJICHUM U MPOIECCOB (MaTepHalibHAS
TOYKa, a0CONIOTHO TBEPIOE TEJIO0, HUACAIbHAsl >KUIKOCTh, HACATbHBIN Tras,
TOYEeUHbIN 3apsy). ' unoreza. Duznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
duznueckas TEOpusl.

Ponb 1 mecto dusuku B popMUpOBaHUN COBPEMEHHON HAYYHOW KapTHHBI
MHpPA, B TPAKTUYECKOUN AEATEIHLHOCTHU JIIOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomuol, npaKkmukKym.

N3MepeHue cuibl TOKa M HANPSHKEHUS B IEMU MOCTOSIHHOTO TOKa MpHU
MIOMOIIY aHAJOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HaKOMCTBO ¢ UG poBOI JabopaTopueit no ¢usuke. [Ipumepsr n3mMepenus
(bU3UYECKUX BEJIMUUH MPU MOMOITU KOMITBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABMkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUAKEHHUS.
Cucrema orcuéra.

[Ipsmast u oOpaTHas 3a/1aul MEXaHUKHU.

Paauyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUMUA HA OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienune, CKOpocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHUE MATepUAIbHOM TOYKH, UX MPOCKIMU HA OCU CUCTEMbl KOOPAUHAT.
CrnoxeHue nepeMeIIeHH U CI0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE  MPSIMOJMHEMHOE  JIBUKCHHUE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHUSI U MYyTH MaTEpPUAIbHON TOUYKU
OT BPEMEHH U WX TpaduKH.



CBoOonHOe majieHue. Y CcKopeHue cBOOOIHOro najeHus. JBuxeHue Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX TpaduKH.

KpuBonuuennoe nBuxkeHue. JIBH)KEHHME MaTEpUAIIBHOM TOYKH IIO
OKPY>KHOCTH. YTJIOBasi U JuHEHHas ckopocTh. [lepron u wactora oOpaiieHus.
[lenTpocTpemutenbHoe (HOpMalIbHOE), KacaTeldbHOE (TAaHTECHIIMAIbHOE) W
MOJIHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHMYECKUE MPOIECCHI: CIUIOMETD,
JIBIKCHUE CHApsJOB, LENHbIE, MIECTEpEHYATHIE W PEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monens CUCTEMBI OTCUéra, WJUTIOCTpaALUS KHHEMAaTUYECKUX
XapaKTepUCTHUK JBUKECHHUS.

CnoocoObI UCcclIef0OBaHU IBUKEHUN.

Nnmoctpanuss mpeaensHOro mepexoja W M3MEpPEeHHWe MIHOBEHHOMU
CKOPOCTH.

[IpeoOpazoBanue IBUKEHUN C UCTIOJIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hanpasnenue cCKOpocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe yIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHEHUE MMyTEM, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOTO JBWXKEHUS C  IEJIbI0  ONpPEACIICHUS
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCcKOopeHus NpU  NOPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBUKEHUU IO HAKJIOHHOM TJIIOCKOCTH.

HccnenoBannre 3aBUCUMOCTH IMyTH OT BPEMEHH NPHU PaBHOYCKOPEHHOM
JBI>KCHUH.

N3mepenne  yckopeHHss  CBOOOJHOIO  MajeHHS  (PEKOMEHIOBAHO
UCIIOJIb30BaHuE IU(PPOBOI Ta00paTOpun).

N3yuenne nABWXKEHUsI Tena, OpPOIIEHHOro ropu3oHTadbHO. IIpoBepka
TUNIOTE3bl O MPSIMOM MPOMOPIMOHAIBHOM 3aBUCUMOCTH MEXKIY JalbHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydenune nBMXKEHUA Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBHIO.



UccnepoBanne  3aBUCMMOCTH  mepuoja  OOpalleHus  KOHUYECKOTO
MasITHUKA OT €ro NapaMeTpoB.

Tema 2. /lunamuxa.

[IepBbiii 3akoH Herotona. MHepumaneHble cucteMsbl oTcuéra. [IpuHumn
OTHOCUTEIBHOCTH [Manunes. HeunepuunanbHeie CHUCTEMBI oTcuéra
(ompeneneHue, MpuMepHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOYKH.

Tperuii 3akoH HproTOHA 1151 MaT€pUATBbHBIX TOUECK.

3aKOH BCEMUPHOI'O TSITOTEHUA. OKBUBAJECHTHOCTh T'PABUTAIMOHHOU H
WHEPTHON MacCCHI.

Cuna tsprecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMAJIeHUs OT BHICOTHI
HaJ TOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mUpoThl. [[BUKeHue
HeOeCHbIX Tel M uX chnyTHUKOB. 3akoHbl Kemepa. Ilepas kocMuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBuXKyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuia TpeHUS CKOJIBXKEHHUS U CHJIA TPEHUS
nokosi. Koadduuuent tpenusi. Cuna CONpPOTUBICHUS MPU JBUKEHUU Tejla B
YKAJIKOCTHU WJIX rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JBUKECHUS.

Hasnenune. I'mapocratnueckoe gasinenue. Cuna Apxumena.

TexHUYeCKne YCTPOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: MOAIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnronenue pABWKEHUS Tel B MHEPHHAIBHBIX M HEMHEPIMAIbHBIX
CHUCTEMAax OTCUETA.

[IprHIMI OTHOCHTEBHOCTH.

Kauenue nByx HLMJIMHAPOB WIM IIAPOB Pa3HOW MAacChl C OJUHAKOBBIM
YCKOPEHHUEM OTHOCUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE pPaBHOJCUCTBYIONIEH TMPUIOKEHHBIX K TeIy CHI C
MIPOU3BEJICHUEM MACChl Te€la Ha €ro YCKOPEHHE B HWHEPUHAIBHOW CHCTEME
OTCY€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenne Mace 1o B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U TAJCHHH.

LeHTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUS.



Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

W3mepeHne paBHOJAEHCTBYIOIIEH CHUJ TpU  ABMKEHUU Opycka 1O
HaKJIOHHOM ITIOCKOCTH.

[TpoBepka THUMOTE3BI O HE3aBUCUMOCTH BPEMEHH JIBIDKCHHSI Opycka IO
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOBHUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pasiie, oT ux aedopmariuu.

N3yyeHne nBHKEHUS CHUCTEMBI TEJ, CBA3AHHBIX HUTBIO, IMEPEKHUHYTOU
yepe3 JErKui OJI0K.

U3mepenne  kodpduumeHta TpeHUS MO  BEIUMYMHE  YIJIOBOTO
ko3(ppunuenta 3aBucuMoct Fo,(N).

UccnenoBanne aBukeHuss Opycka 1O HAKJIOHHOW IUIOCKOCTH €
nepeMEeHHBIM KOI(PPUITUEHTOM TPEHUSI.

N3ydenune IBUKEHUS TPy3a HA Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHOo TBEpAOEe Teno. [locTynarenbHOe M BpallaTelIbHOS JBHKCHUE
TBEPIOro Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpamleHus. [lnedo cuibl.
CioxxeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YciioBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeycToMunBOe, 0e3pa3InuHOE paBHOBECHE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITENH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIE KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TeJd, HWMEIOIIETO OCh
BpallCHUS.

KoHcTpyrnpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3yyeHune yCTOMYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO TIJIOIIA/Ib OTIOPHI.

Tema 4. 3akonwl coxpanenus ¢ mexaHuke.

Nmnynec mMaTeprualibHOM TOYKHM, CUCTEMbBI MATEPHUAIbHBIX TOYEK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUH LIECHTpa Macc.

NMnynbC CUJIBI 1 U3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyJibca MaTepuaibHON TOUKU. [IpeacraBneHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.



PabGoTta cunmbl Ha MamoM M Ha KOHEYHOM TmepemeineHuu. ['paduueckoe
npeacTaBieHue padOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckas sHeprusi maTepuaibHON TOuku. Teopema 00 M3MEHEHHH
KUHETUYECKOU JHEPTUU MAaTEPUATIbHON TOYKHU.

[loTeHUHaNBbHBIE M HEMOTECHLHAIbHBIE CUibl. lloTeHUManbHass sHEprus.
[ToreHumanbHas DHEPIUs yIpyro nehopMHUpPOBaHHON IIPY>KUHBI.
[loreHunanbHass »HHEpPrUs Tela B OJHOPOJHOM TI'PABUTALlMOHHOM IIOJIE.
[loreHuunanbHas 3HEprus Tejla B IPABUTALMOHHOM I10JI€ OJHOPOJIHOIO IIapa
(BHyTpH W BHe mmapa). Bropas kocMuueckas ckopocTh. TpeTbsi KocMuvecKas
CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJI C H3MEHEHHEM MEXaHHYeCKOH
DHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyIn i1 MACATBHOM XKUIAKOCTH KAK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JBUKCHUE
pakeT, BOJOMET, KOMNEP, MPYKUHHBIM MUCTOJIET, TUPOCKOI, (PUTrypHOE KaTaHHUe
Ha KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMI)KECHHUE.

N3mepeHne MOITHOCTY CHJIBI.

W3meHneHue sHepruu Tejaa Mpu COBEPIICHUN PadOTHI.

B3auMmHbIe nipeBpallieHuss KUHETUYECKOW U MOTEHUUAIBHON dHEPTUM IPU
JNENCTBUU HA TEJIO CHJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npAKMUKyMm.

H3mepenue nmirynbsca Tenna no TOpMO3HOMY ITyTH.

H3mepeHne cuibl TATH, CKOPOCTH MOJENH 3JEKTPOMOOMISI U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TeJIa C UMITYJIBCOM CHUJIBL.

HccnenoBanue coxpaHeHHs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUU.

M3mepeHne KUHETUYECKOM SHEPTUHU TEJIa [0 TOPMO3HOMY MYTH.

CpaBHEHHE M3MEHEHHsI MOTEHLHMAIBHON SHEPrUH MNPYKUHBI C pabOTOU
CUJIBI TPEHHSI.

Omnpenenenne paboThl CUIIBI TPEHHS MPHU JBUKEHUU TeJla 1O HAKIOHHOMN
IIJIOCKOCTH.



Paznen 3. Modsekyasipuasi Gu3nKa 1 TEePMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcHOBHBIE MOJIOKEHHSI MOJIEKYJIsipHO-KHMHEeTHYeckoil Teopun (MKT), ux
onbITHOe oOocHoBanme. Jluddys3us. bpoyHOBckoe JBIKEHHE. XapaKTep
JIBIKEHUS W B3aMMOJEHCTBHUS YaCTHI] BellecTBA. MOJIENM CTPOEHHS Ta3oB,
KUJKOCTEW U TBEPIBIX TeI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
mozeneil. Macca u pasmepbl Mojekyn (atomoB). KomuuecTtBo BelecTsa.
[ToctostnHas ABoranapo.

TemnoBoe paBHoBecue. TemrepaTypa U crocoObl €€ u3Mmepenus. [llkamna
temneparyp Llenbcus.

Mopens uaeanpHOrOo rasa B MOJEKYJISPHO-KHHETUYECKOM TEOPHHU:
YaCTULIBI Ta3a JBHXKYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Kmnaneiipona. AOGcomoTHas
TemriepaTtypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3onpouecch
B HMJCAIbHOM Tra3e ¢ IMOCTOSHHBIM KOJMYECTBOM BellecTBa. I 'paduueckoe
IpeCTaBICHNE U30IPOIIECCOB: U30TEPMA, U30X0pa, H300apa.

CBsi3b  MEXAYy JaBJICHHEM M CpPEIHEN KUHETHYECKOM DJHEprueu
MOCTYIATEIBLHOrO TEIIOBOIO JBMXKEHHSI MOJIEKYJT UJI€aIbHOr0 ra3a (OCHOBHOE
YpPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH HJI€aJIbHOTO Ta3a).

CBs3p  aOCOJIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKONH CHCTEMBI CO
CpeAHEN KMHETUYECKOW SHEpPruel MOCTyNaTeIbHOIO TEIUIOBOIO JIBHXKEHUS €€
YaCTULL.

TexHu4yeckre yYCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
O6apomeTp, MoTydeHne HAaHOMATEPUAJIOB.

Jemoncmpayuu.

Monenu ABUKEHUS YaCTHIL BEILIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peabHOro OpOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTei.

Mogens onbiTa HlTepHa.

[IpuTsxkeHne MOJIEKyYI.

Mogaenu KpucTaIn4ecKuX PeeEToK.

HalGnronenue u vicciieoBaHue U30IMPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne mporecca yCTAaHOBIEHHsI TEIUIOBOIO PABHOBECUS IIPU
TEMJI000MEHE MEXKTY TOPSUYEH B XOJIOTHOM BOIOM.

N3yuenue m3zorepmudeckoro mpoiiecca (PeKOMEHI0BAaHO HCIIOIb30BaHUE
udpoBoii 1abopatopun).



N3ydenne n30XopHOro nporecca.

N3yuyenue nzob6apHoro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunul.

Tepmonunamuueckast (T[]) cucrema. 3amaHue BHEUIHUX YCJIOBUH s
TEPMOJMHAMHUYECKON CcHUCTEeMbl. BHelmlHHMe W BHYTPEHHHUE IapaMETpHI.
[TapameTpsl TEPMOAMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJIUYMH,
ONKCBIBAIOIINX €€ COCTOSIHHE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. CamMomnpou3BOIbHASA —peElaKCcalus
TEPMOJIMHAMHYECKOU CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpPaBHEHHM:
ypaBHeHHe MenaeneeBa—Kianeiposa v BeIpaKeHUE JJIsl BHYTPEHHEN SHEPTUMU.
YcnoBusT NPUMEHUMOCTH 3TOM MOJENW: HHU3KAsl KOHUEHTpPALUWs YacTHil,
BBICOKHE TeMIIepaTyphl. BeipaxkeHue Juisi BHyTPEHHEW 3HEPIUH OJTHOATOMHOIO
UJEATBHOTO Ira3a.

KBazucrarnueckne U HECTaTUYECKHE MTPOLIECCHI.

DOnemeHTapHasi paboTra B TepMoAuMHamMuke. BpruucieHue paboThl 1O
rpaduky nporuecca Ha pV-auarpaMmme.

Tennonepenaya kak cnocod W3MEHEHUST BHYTPEHHEW  HSHEpruu
TEPMOAMHAMMYECKON cucTeMbl 0Oe3 coBepuieHuss paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3TyUYCHHUE.

KonnyectBo TemnoTel. TemmoéMKocTe Tena. YaelbHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maliepa. YenbHas TEIIOTa CrOpaHus
ToruuBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepenade. [lonstue 006
aanabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMUKH. BHyTpeHHsa sHeprus. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUSI BHYTPEHHEW DJHEPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Btopoii 3akOH TepMOAWHAMHMKU MJIsI PABHOBECHBIX ITPOLIECCOB: YEpE3
3aIaHHOE PABHOBECHOE COCTOSIHHE TEPMOJWHAMUYECKOW CHCTEMBI IPOXOAUT
€AMHCTBEHHAs aguabarta. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEPMOAWHAMUKM 11 HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TepeaaTh TEIIOTY OT 00Jee XOJIOJHOro Teja K 0ojiee HarpeToMy
6e3 komneHcanuu (Knaysuyc). HeobpatumMocTh IpUpOIHBIX MPOIIECCOB.

[Tpunnune! neictus TerwioBbix MamuH. KII/I.

Maxkcumansnoe 3HaueHue KIIJI. [{ukin Kapro.

DOKOJIOTUYECKHE  aCHEKThl HCMOJb30BaHUS  TEIUIOBBIX  JBUTATENEH.
TemnoBoe 3arpA3HEHUE OKPYIKAIOIIEN CPELBI.



TexHUYeCKHe YyCTPOWCTBA W TEXHOJIOTHMYECKUE MPOIECCHI: XOJIOUIbHUK,
KOHJIUIIMOHEP, NU3ETbHBIA M KapOHpaTOpHBIN JBUTATENM, MapoBas TypOuHa,
MOJIyYEHHUE CBEPXHU3KHX TEMIIEPATyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BAaHUEM TEIUIOBOTO HACOCa, YTWIM3AIUs OMOOPTaHMYECKOrO TOILIMBA
JUTSl BBIPAOOTKHU «TETUIOBOM» U JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3MeHnenune Temrepatypsl py anadaTuuyeCKoM pacIIupEeHUH.

Bo3znymHoe oruuso.

CpaBHEHME yACIBHBIX TEIJIOEMKOCTEH BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN YHEPTUH.

Uccnenosanue aguabaTHOTO MpoIiecca.

KoMnproTepHbIE MOJIENIN TETIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopmusvie pabomuol, nPAKMUKYM.

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanne aguabaTHOTO IIpoIiecca.

N3yyeHne B3aMMOCBA3M SHEPTUM MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPhl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnsie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[Tapoobpa3oBanue u KoHAeHcamus. Mcmapenue u kurmeHue. Y elbHas
TeIJI0Ta mapooOpa3oBaHUsI.

HacelllieHHble W HEHAchIlleHHbIe TMapbl. KauecTBeHHas 3aBUCHUMOCTh
IJIOTHOCTH W JIaBJCHUS HACBIIEHHOIO mMapa OT TeMIepaTyphl, HX
HE3aBHCHMOCTh OT 00BEMaA HACHIIIEHHOIO Iapa. 3aBUCHMOCTh TeMIIepaTyphl
KUIICHUS OT JABJICHUS B )KUJKOCTH.

BnaxxHoctb Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIIbHAS BJIAYKHOCTb.

TBépnoe teno. Kpucraminueckue M aMop@Hbie Teina. AHU30TPONUs
CBOMCTB KpHUCTAJUIOB. [IlnaBneHne u KpucTau3amusa. Y AeIbHAas TEIIoTa
maBiaeHus. Cyoaumarusi.

Hedbopmanuu TBEpAOro Tena. Pactsokenune u cxkarue. Crnsur. Moayib
IOnra. IIpenen ynpyrux aedopmanuii.

TemoBoe pacmupenue KUAKOCTeH U TBEPBIX TN, 00bEMHOE U JTMHEHHOE
pacumigpeHyde. AHTapMOHM3M TEIUIOBBIX KOJeOaHWW 4YacTHIl BEIIECTBA Kak
MpUYMHA TEIJIOBOTO pacHIMpeHus Tes (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEprUH B (Pa30BbIX MEPEXOAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



[ToBepxnoctHOe HaTsKeHHE. KOAhOUIIMEHT MTOBEPXHOCTHOTO HATSKEHHUS.
Kanunnspusle sBneHus. JlaBlieHHWE TI0J, HUCKPUBIEHHONW IOBEPXHOCTHIO
xuakoctu. opmyna Jlammaca.

TexHuueckne YCTPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: KHUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenne npu noHM>KEHHOM JIaBIEHUU.

N3MepeHue CUiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanunnspusie saBieHusl.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.

Cnoco0bl U3MEPEeHUs BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunasr nepopmarmii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3yyeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3MmepeHune yaenbHO#M TEMIOTHI MIJ1aBICHUS JIb/IA.

W3ydeHne CBOMCTB HACHILLEHHBIX [1apOB.

N3mepenrie aOCONIOTHONW BIIAXXHOCTH BO3JyXa M OLEHKAa MacChl MapoB B
IIOMELIEHUN.

N3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenune moaynst FOHra.

UccnenoBanne 3aBucuMocTH JedopMalid  pe3suHOBOro oOpasua oT
MIPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. JiaekTpoaMHAMMKA.

Tema 1. Inekmpuueckoe noie.

OJneKTpu3anms Tea U €€ NMPOSABICHMS. DIEKTpUYECKUW 3apsad. JlBa Buaa
DIEKTPUYECKUX 3apsfaoB. [IpOBOOHWKHM, NHIIEKTPUKA M TOJYIPOBOIHHUKH.
DJIeMEHTapHbI SJIEKTPUYECKUM 3apsl. 3aKOH COXPaHEHUs SJIEKTPUYECKOIO
3apsaa.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyioHa.

DnekTpudeckoe nose. Ero aeiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsokéanocts  amekTpudeckoro mojisa.  I[IpoOHeid  3apsa.  Jluauum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MoIs. OJHOPOIHOE IEKTPUUECKOE TOJIE.



[ToTeHIMaIBHOCTD ANEKTPOCTATUYECKOrO MOJiA. Pa3HOCTh MOTEHIIMATIOB U
HarnpspbkeHue. [loTeHnmanbHas 3HEPTUsi 3apsjga B DJIEKTPOCTATHYECKOM IIOJIE.
[Torenuman »snekTpocTaTudeckoro Tmosisl. CBs3b HANPSHKEHHOCTH TMOJS U
Pa3HOCTH MOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK
Y HEOJTHOPOJTHOTO).

[IpuHIUN CYTIEPIIO3UITUHN IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOU cdepsl. [Tone
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEéMy mmapa. [lone paBHOMEpHO 3apsKEHHOMN
OeckoHeUYHOM TUIOCKOCTU. KapTuHbl JTUHUN HANpsDKEHHOCTH ATHX MOJEH U
AKBUITOTEHIIMAIBHBIX TTOBEPXHOCTEH.

[IpoBOIHUKH B AIEKTPOCTATUYECKOM TOJIE. Y CJIOBUE PABHOBECHS 3aPSIIOB.

JusnexkTpuku B 3JEKTpocTaThuueckoM — moie.  [usnexkrpuueckas
IIPOHUIIAEMOCTh BEIIECTBA.

Konnmencarop.  DJIEKTPOEMKOCTh  KOHAEHCATOpAa.  JJIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.

[TapannensHoe  coeauHeHue  KoHaeHcatopoB.  I[locnegoBaTenbHOE
COEMHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHASHCaTopa.

JIBr>KeHHe 3apsyKEHHOM YaCTUIBI B OJHOPOJAHOM BJIEKTPUYECKOM TOJIE.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE DIIEKTPOIPUOOPOB,
KOHJIeHCaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO 1 MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3apsDKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOJHUKY B 3EKTPUUECKOM TOJIE.

DIIEKTpOCTaTHYECKAs 3aIIUTA.

YCTpOHUCTBO W JACHUCTBUE KOHJAEHCATOPAa MOCTOAHHOW U TEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOopa OT IUIONagu
IJIACTUH, PACCTOSHUSA MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus IEKTPUUECKOTO OIS 3apsXKEHHOT0 KOHJIEHCaTopa.

3apsanKa 1 pa3psKka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npAKMUKyMm.

OueHka cuj B3auMOJEHCTBUS 3apsKEHHBIX TEI.



HaGnronenue mnpeBpailleHus SHEPrUM  3apsHKEHHOTO KOHJEHcaTopa B
SHEPTHUIO0 U3TYUYEHUSI CBETOANO/IA.

N3yuenue npoTrekaHus TOKa B LIENH, COAEPKAILEN KOHIEHCATOP.

Pacrnipenenenue pa3sHOCTH MOTEHIMAJIOB (HampsiKEeHuUs ) pu
MOCJIEIOBATEIbHOM COEAMHEHUHN KOHIEHCATOPOB.

Hccnenosanue paspsja KOHIAEHCATOpA Yepe3 pe3UCTop.

Tema 2. Ilocmoannwtil 3.1eKmMpudecKuil mok.

Cuia toka. [locTosIHHBIN TOK.

VYcaoBusi  CyImIECTBOBAHUSA ~ IMOCTOSIHHOTO — BJIEKTPUYECKOTO  TOKa.
Hcrounuku Toka. Hanpsbxkenne U u 3/IC &.

3akoH Oma 11 yyacTKa LEenu.

DONEKTPpUYECKOE  COINPOTHUBIICHUE. 3aBUCHUMOCTh  CONPOTHUBJICHUS
OJIHOPOJTHOTO MPOBOAHHMKA OT €ro JUIMHBI M IUIOIIAIX MOMEPEYHOrO CEUCHUS.
VY nenbHOE CONPOTUBIIEHUE BEUIECTBA.

[TocnenoBarensHoOE, napajuiesIbHOE, CMEILIAaHHOE COEAMHEHNE
IPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JNeKTpudeckux nemneu. I[Ipasuiia
Kupxroda.

Pabora snextpuueckoro Toka. 3akon Jxoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTh, BbAEIseMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONPOTHBJIEHUE MCTOYHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) JJEKTpUYECKOW I1enu. MOIIHOCTh HCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

KonaeHcaTop B ey MocTOSIHHOTO TOKA.

TexHu4yeckre yCTpONCTBA M TEXHOJOTHYECKUE IPOILECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IIIEKTPUYECKON IHEPTUU.

Jemoncmpayuu.

N3MepeHue cuiibl TOKa U HaNPSKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JamMIbl HAKAJIMBaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBIICHUS! IUIUHIPUUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUJIOIIA/IU MTONIEPEYHOTO CEUYEHUsS U MaTepuaa.

UccnenoBanne 3aBUCHMOCTH CWJIBI TOKa OT CONPOTHUBICHUS IMpU
MOCTOSTHHOM HaIpsHKEHUH.

[Ipsamoe wu3mepenne OJIC. KopoTkoe 3aMbIKaHME TaJIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0OnI coeTMHEeHHUsT UCTOYHUKOB Toka, J/[C Garapeit.



UccnenoBanne pa3sHOCTH MOTEHIMATIOB MEXAY IOJKOCAMH HCTOYHHKA
TOKA OT CHJIbI TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanne cMEMaHHOIO COEIUHEHNS PE3UCTOPOB.

N3MepeHne yaeinbHOro COpOTUBIIEHUS IPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAIpPsDKEHUS JUIST JIaMITbI
HaKaJIMBaHUS.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONTPOTHUBIIEHUS HCTOYHUKA TOKA.

HUccnegoBanne 3aBucuMoctu JIC raabBaHMYECKOTrO »JJIEMEHTa OT
BPEMEHU MPU KOPOTKOM 3aMbIKAHUU.

UccnenoBanne pa3HOCTHM MNOTEHIMATIOB MEXAY IOJIOCAMH HMCTOYHHUKA
TOKA OT CHJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOJAMMOCTh PA3JIMYHBIX BELIECTB. JIEKTPOHHAS
MPOBOJIMMOCTH TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTUBIIECHUS METAJIJIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W NpUMECHass  MPOBOIUMOCTD
noyrynpoBogHUKOB. CBolcTBa p—n-niepexoa. [loaynpoBoIHUKOBEIE TPUOOPHI.

DIIEKTPUYECKUN TOK B JIEKTPOJIUTAX. DNEKTPOIUTHUECKAS JUCCOLIUALINS.
DnekTponus. 3akoHsl Dapajes s 3IEKTPOIU3A.

DJNeKTpUYeCKUid TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoisHus. Ilimasma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: Ta30pa3psiIHbIe
JIaMIIBI, AJIEKTPOHHO-JIy4eBasi TpyOKa, MOJyHMpPOBOIHUKOBBIE MPUOOPHI: JHO,
TpaH3ucTop, (HOTONMOMA, CBETOAMOJ, TalbBaHMKA, padUHUpPOBAHUE MEIH,
BBITIJIABKA ATFOMHUHUS, DJIEKTPOHHAS MUKPOCKOIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 2siekTposinza Papazes.

HckpoBoit paspsa M IpOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJUMOCTH METAIIJIOB U MOIYTPOBOHUKOB.

OIHOCTOPOHHSISI TPOBOJAUMOCTD AHO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.



Hab6nronenue snekrponusa.

N3mepenue 3apsiia OJHOBAJIEGHTHOTO MOHA.

HccnepoBanne 3aBUCUMOCTH  CONPOTHBJIEHUS TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AUO/IA.

Du3nYecKnil MPAKTHKYM.

CnocoObl  u3MepeHusi (PU3NYECKUX BEJIMYUH C  HCIHOJIb30BAHHEM
AQHAJIOTOBBIX W THU(GPOBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX
JMATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCHUTENIbHBIE IOTPEUIHOCTH
u3MepeHuit puznyeckux BeaudrH. O1eHKa rpaHull MOTPEITHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, WCCIECAOBAHUN 3aBHCUMOCTEMN
bu3nUecKX BEIUYHMH, TIPOBEpPKA MPEIIOKEHHBIX TUMOTE3 (BHIOOp W3 pador,
OMHMCAHHBIX B TEMAaTHYECKUX pazlerax «YUYeHHYECKHH HSKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHble CBSI3M.

N3yuenne «kypca ¢usuku yraoyonéunoro ypoBHs B 10 kimacce
OCYIIECTBJISIETCS. € YYE€TOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBS3EH C
KypcaMH MaTeMaTUKH, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnvie nonamus, CeA3AHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHWE, Hay4YHbIH (QakT, THUNoTe3a, ¢u3nIecKas
BEJIMYMHA, 3aKOH, TEOpus, HaOII0/IeHue, HKCIEPUMEHT, MOJEeIUPOBAHUE,
MOJIeNIb, HU3MEpPEHHEe, MOTPEUIHOCTH H3MEPEHUH, H3MEpUTEIbHbIE PUOOPHI,
uudposas nadbopaTopus.

Mamemamuka: penieHue CcUCTeMbl ypaBHeHUU. JlunHeiHas QyHKIUA,
napabomna, rumnepbona, uX rpaduku € CBOWCTBA. TpuUroOHOMETpUYECKHE
GyHKIIAHN: CHHYC, KOCHUHYC, TaHT'eHC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCU KOOPJIUHAT,
CJIO’KEHUE BEKTOPOB.

Buonozua: mexanuueckoe ABW)KEHHE B >KMBOW mpupone, Auddysus,
0CMOC, TeJIO0OOMEH KMBBIX OPraHU3MOB, TEIVIOBOE 3arpsA3HEHUE OKPYKAIOIIeH
Cpeabl, yTUIu3alusi OMOOPraHUueCKOTO TOIUIMBA JIJIsi BRIPAOOTKH «TETUIOBOW» U
AJIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKCHHWE W KAMWUISPHBIC SIBICHUS B
IPUPOJE, PICKTPUUECKUE SIBIICHUS B )KUBOU TIPUPOJIE.

Xumun: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJEKYII,
MOJIb BEILECTBA, MOJISIPHAs Macca, IMOJIyYEeHHUE HAHOMATEpUaJOB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TN, KUAKOCTEHM U Ta30B, IKUIKUE KPUCTAILIBI,
AIIEKTPUYECKHE CBOMCTBA METAJUIOB, DJEKTPOJMTUYECKAS — JAUCCOLMAIIMS,
rajbBaHHKA, YJIEKTPOHHAS MUKPOCKOIIHUS.



TI'eocpagpus: BnaxxHoCcTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocusn:  mnpeoOpa3oBaHWE  JABWIKEHMM C  HUCIIOJIb30BaHUEM
MEXaHU3MOB, YYET CYXOTO M KHUAKOIO TPEHUS B TEXHHUKE, CTATHYECKUE
KOHCTPYKIIMU (KPOHIUTEWH, pelm€TyaTrble KOHCTPYKIHMHU), HCIOJIb30BAHUE
3aKOHOB COXPAaHEHMSI MEXAaHUKH B TEXHUKE (ITHMPOCKOI, BOJOMET W JIpyTrue),
JIBUTATENIb BHYTPEHHErO0 CrOpaHusl, mapoBas TypOUHA, OBITOBOM XOJOJMUIIbHUK,
KOHJIULIMOHEP, TEXHOJIOTMM IIOJIyYEHHsI COBPEMEHHBIX MATEPUANOB, B TOM
YUCJIE HAHOMATEPHUAIIOB, M HAHOTEXHOJOTHH, DSJICKTPOCTATHYECKAs 3allMTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Tra30pa3psaHbIE JaMIlbl, MOJYIPOBOIHUKOBHIE
npuOOpkI, raJIbBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3auMogelicTBHE TOCTOSSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarautHoe nosne. BekTtop MarHMTHOM MHAyKUMU. [IpuHIUMI cyneprno3uuuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarsnuTtHoe 1oJjie TPOBOJHHUKA ¢ TOKOM (IPSMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Opcreaa.

Cuiia Amnepa, e€ HarpaBJI€HUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBieHUE M MOAYJIb. J[BUKEHUE 3apsyKEHHOU
YaCTHUIIbI B OJJTHOPOJHOM MarHuTHOM mosie. PabGora cuiibl JlopeHiia.

MaruauTHoe nosne B BemectBe. DeppoOMarHeTUKy, napa- U JUaMarHeTHKH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKHE IPOLECCHI: NMPUMEHEHHE

MTOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTpOABUTATENH SIKOOU, YCKOPUTENH 3JIEMEHTaPHBIX YACTHIL.
Jemoncmpayuu.

KaptvHa nuHHMM HMHAYKOMM  MAarHUTHOIO  IIOJSL  TOJIOCOBOTO M
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptuHa 1nuHMNA MAarHUTHOM WHAYKUMM TOJS JJIMHHOTO MPSIMOIO
MPOBOJIHUKA U 3aMKHYTOI'O KOJIBIIEBOI'O TPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cunbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habnronenue aBu»keHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHumn JNEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.



Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanrie MArHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHKOB.

HccnenoBanue 1elCTBYS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

N3mepenue cuiibl AMmepa.

N3yyeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIMM Ha OCHOBE WM3MEPEHUS CHIIbI
Awmrepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SIBienue sneKTpoMarHuTHOW HMHAYKUMHU. [IOTOK BekTOpa MarHUTHON
uHayKnu. OJIC MHAyKIUU. 3aKOH JJIEKTPOMAarHuTHOM uHAyKunu dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYyKUMKM B IPOBOJHMKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka MHIYKTUBHOCTH B LENHU IMMOCTOSHHOTO TOKAa.
Asnenne camonnaykuuu. IJIC caMOUHIYKIINY.

DHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIJIEKTPOMATHUTHOE TOJIE.

TexHruecKre yCcTpolcTBa U TEXHOJIOTHYECKHUE MPOLECCHl: HHYKIIMOHHAs
1€Yb, COJICHOUI, 3AIIUTA OT AJIEKTPU3ALMU TEI MPHU JBHKEHUU B MATHUTHOM
1oJie 3eMJIu.

Jemoncmpayuu.

Habmronenne ssBeHUsI 3JIEKTPOMArHUTHOW MHIYKITHH.

Uccnenosanne 3aBucumoct D/[C MHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tajenne MmarauTa B alFOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIUU.

HccnenoBanne 3aBucumoctd  IJIC  caMOMHIOyKIMHM OT CKOPOCTH
MU3MEHEHHMSI CHJIbI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKMUKyMm.

HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHON MHAYKIUU.

OmnpeneneHre MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJISL.

UccnepoBanue siBIEHUS CAMOMHIYKIIHH.

C6opka MozIeTH 3JEKTPOMAarHUTHOTO T'€HEPATOpa.

Pa3gea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Konedoanus.



KonebarensHas cucrema. CBoOOIHEIE KOJICOaHU.

[Napmonnueckue  kosiebanusi. KuHemartuueckoe W JUHAMHYECKOE
OMMCaHUE. DHEPreTUYECKOE OMUCAaHUE (3aKOH COXPAHEHUSI MEXaHUYECKOU
sHepruu). BrIBOJ TMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOIeOaHuid U3 HX
YHEPreTUYECKOTO U KUHEMATHUYECKOT0 OMUCAHUS.

Ammuntyna u (daza konaebanuid. CBsi3b aMIUTUTYAbl KOJIEOAHUM MCXOHOM
BEJIMYMHBI C aMIUTUTyAaMU KoJieO0aHUM €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u wactora konebanuii. [lepmon manbix CBOOOTHBIX KOJIEOAHUN
MaTEMaTUYECKOro MasTHHKA. [lepros cBOOOMHBIX KOJI€OAHUW MPYKUHHOTO
MasTHUKA.

[Tonsatne o 3aryxarommx KojeOaHUsX. BbIHyXJIeHHbIE KOJIeOaHUsI.
Pe3zonanc. Pe3onaHcHas kpuBas. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOaHMUS.

TexXHUYEeCKHEe YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: METPOHOM,
4achkl, Ka4elu, My3bIKaJIbHble UIHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTeIHHOTO IBHKEHHUS.

HaGmroieHrie HE3aBUCMMOCTH MEPUOJIa MaJIbIX KOJIEOaHUM Tpy3a Ha HUTH
OT aMIUIUTYIbI.

HccnemoBanre 3aTyxamIuX KojJeOaHWH ¥ 3aBHCHMOCTH  IepHOja
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUS.

Hccnenoanne kosiebaHUN TIpy3a HAa MACCUBHOM NPYXUHE C ULEJbIO
dbopMupoBaHuUs MPEICTABICHUN 00 UI€AIbHOM MOJIENU MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpAaHEHMsS SHEPTUH MPU KOJEOAHUIX IPy3a Ha MPY>KUHE.

NccnenoBanue BRIHY X ACHHBIX KOJIEOaHUI.

HaGmronenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomuol, npaKmMuKym.

N3mepenne meproma cBOOOAHBIX KOJIEOAHWN HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JABMIKEHUsI Tella B XOJA€ KoJiecOaHMM Ha YyHpyrom
nojiBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue sHEPTUU B IPY>KMHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHMS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

Uccnenosanue BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHumnole KoaedaAHUA.



Konebarenbublil koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaealbHOM KojiebaTtenbHOM KoHType. ®Popmyna Tomcona. CBsi3b aMIUIATYAbI
3apsia KOHAEHcaTopa C aMIUIUTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUH B UJICATHHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYXI€HHbBIE
AJIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHpI1 TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JecTByIOlee 3HAUEHHE CUJIbl TOKa M HAIpsDKEHUS TMPH paziIudHoN ¢dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconanbHbld IEPEMEHHBINA TOK. Pe3ucTop, KOHIEHCATOp U KaTyIlKa
VWHIYKTUBHOCTH B LIENH CUHYCOUAAIBHOTO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneaneupiii Tpancdopmarop. [IpousBoacTBo, nepenauya u norpedieHue
3JIEKTPUYECKOUN IHEPTUU.

OKOJIOTUYECKUE PUCKM TIPU IMPOU3BOACTBE IIIEKTpodHEpruu. Kyibrypa
VICIIOJIb30BAaHUS YJIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HH.

TexHrYecKre yCTpOMCTBAa U TEXHOJOTHYECKHE ITPOLIECCHI: IIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT'0 TOKA, TUHUU IJIEKTpONEpeEaay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBHCHUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHMM OT HMHIYKTUBHOCTU U
€MKOCTHU KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarOMKX IEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinp 31eKTpPOMarHuTHOTO TeHepaTopa.

BbIHyX/IeHHbIE CUHYCOUJAIbHbIE KOJIECOaHUSI.

Pe3uncrop, kaTymka MHAYKTUBHOCTH U KOHJEHCATOP B LIENH IIEPEMEHHOTO
TOKA.

Pe3onanc npu nociieoBaTENbHOM COEIMHEHHHM PE3UCTOpA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJEHCATOPA.

YcTpoicTBO 1 MPUHLIMI IEUCTBUS TpaHcPopmaTopa.

Mogens TMHUY JIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanne nepeMeHHOro ToOKa 4epes MOoCIeI0BaTENbHO COEqUHEHHBIE
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HabintoieHue 31eKTpoMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MCTOYHMKOB CBETA B L€ MEPEMEHHOIO TOKA.



Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE GOJIHBL.

MexaHnnueckue BOJHBI, YCIIOBHS WX pacmpocTtpaHeHus. I[lomepeunsie u
MpOJIOJIbHBIE BOJHBL. llepuona, ckopocTh pacnpoCTpaHEHHs] U JJIMHA BOJHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)K€HUE, MperoMiieHne, HHTephepeHIus
nudpaxiys.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HeHHE OKPY>KAIOIIEH CPebl.

DJIEKTPOMArHUTHBIE BOJHBI. YCIOBUS HW3IYYEHHUS 3JIEKTPOMArHUTHBIX
BOJIH. B3auMHas oprueHTaiusi BEKTOPOB B DJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  SJIEKTPOMArHUTHBIX  BOJIH:  OTpa)K€HUE, IMpEeJIOMIICHUE,
noJispu3anys, uHTepdepeHuns u qudpaKims.

[IIxana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3J1eKTpPOMarHUTHBIX BOJH
B TEXHHUKE U OBITY.

[IpyuHUMIIBI PAIUOCBSI3U U TeleBUACHUS. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre ycTpOilCTBA M NMPAKTHUUECKOE NMPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajap, paauolpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-
neyb, yJIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEUIUHE.

Jemoncmpayuu.

OO6pa3zoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIUHBI BOJHBI OT YaCTOThI KOJICOAHUH.

Habnronenue otpaskeHust ¥ MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habmronerune natepdepeHuu U JUGpakud MEXaHHIEeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgoiicTBa yibTpa3ByKa U €ro NpUMeHEHHE.

HaOnronenue cBsI3W rPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.

UccnenoBanne  CBOWCTB  DJIEGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
npesioMiIeHUe, Moaspu3anus, Auppakuus, UHTephepeHIus.

OGHapyxeHue nHPpaKpacHOro U yiabTpadroIEeTOBOTO U3ITYUEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomsl, npaKmMuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTRE.

Tema 4. Onmuka.

[IpssMmonuHEHOE pacnpOCTpaHEHHE CBETa B OOHOPOAHOM cpexpe. Jlyu
cBeTa. ToYeyHbId ICTOYHUK CBETA.



OTtpakenue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne nzoopakeHui
B II0cKoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpENOMIEHUS CBeTa. AOCOIIOTHBIN
nokasarenp npesomieHus. OTHOCHTENBHBI MOKa3aTeiab MPEJOMIICHHS.
ITocTOSIHCTBO 4acTOThl CBETA M COOTHOLIEHWE [JIMH BOJIH IPU IEPEXO0JE
MOHOXPOMAaTHYECKOTO CBETA YEpE3 TPAHUILY pa3/ielia IBYX ONTHYECKHUX CPEL.

Xon nyueit B npusme. ucnepcus csera. CloXHBIM cocTaB O0€I0ro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi  yrojl  MOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

ColOuparomyie ¥ pacceuBaroniue JuH3bl. ToHkKass auH3a. DOKycHOE
paccTosiHue W ONTHUYECKas Cujia TOHKOM JHH3bL. 3aBHCUMOCTh (OKYCHOIO
PAcCTOSIHUSI TOHKOM cepruecKoil JIMH3bI OT €€ T€OMETPUU U OTHOCUTEITHLHOTO
MOKAa3aTeNs MPETOMIICHHUS.

dopMysia TOHKOM JUH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

Xox Jy4a, MPOIIEAIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
onTtudyeckor ocu. IlocTpoeHrne u300pakeHW TOUYKHM W OTpE3Ka MNpsSMOM B
coOHparolMX U PACCEUBAIOIIMX JUH3AX U UX CUCTEMAX.

OnTtuyeckue npubopel. Paspemaromas crnocodbHocTs. ['naz  kak
ONTHYECKAs] CUCTEMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Mutepdepenunst cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOJEHUST MAaKCUMyMOB M MHUHHMYMOB B HMHTEpP()EPEHLHOHHOM
KapTUHE OT [JBYX KOIEpPEHTHBIX HWCTOYHHUKOB. I[Ipumepsl KiaccuuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa cBeta. AudpaxkuuonHas pemiérka. YcioBue HaOII0ICHUS
[JIaBHBIX MAaKCMMyMOB TIpU MaJ€HHMH MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexXHUYeCKHe YCTPOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: OYKH, JIYIIa,
HNEPUCKOI, (poToamnmapaTr, MUKPOCKOI, MPOEKIUOHHBIN anmnapar, MPOCBETICHNUE
OITHKH, BOJIOKOHHAS OINTHKA, TU(PpaKIIMOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPaKEHHUSI CBETA.

Hccnenoanne npesioMIIeHHs CBETA.

Habntoienue noaHoro BHyTpEHHEro oTpaskeHus. MoJienb cBeToBo1a.

UccnenoBanne Xoja CBETOBBIX IYYKOB YEPE3 ILJIOCKOIMAPAJUIEIbHYIO
IUTACTUHY U IPU3MY.



NccnenoBanue cBOMCTB N300paXkeHU B JTMH3AX.

Mopaenu MUKpOCKOTIa, TEIECKOIIA.

Habnronenue nntepdepeHunu crera.

Habumtoienue 11B€TOB TOHKUX IMJIEHOK.

Habmronenue nudpakiuu ceera.

N3yuyenue nuppakimoOHHONW PEMIETKH.

Habnronenune nudpakiimOHHOTO CIIEKTpA.

Habmronenne nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBera.

[TpumeHeHue NoJIpOUI0B JUIsl U3yUYEHUS] MEXaHUYECKUX HANPSHKEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKkmukKym.

N3mepenne nokasaTens NpeJoMIICHHs CTEKIIA.

UccnenoBanune 3aBUCUMOCTH (POKYCHOT'O pPAcCTOSIHUS OT BellecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenrie POKyCHOr0 pacCTOSIHUS pACCEUBAIOIIUX JIMH3.

[Tomydenune n300pakeHus B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tonmyuyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEpPEpEHINN U MOJISIpU3aIUU CBETA.

N3yuenune nonsipu3aliid  CBETa, OTPAXEHHOTO OT  IMOBEPXHOCTH
JTUAJEKTPHUKA.

N3yuyenue nHTepPepeHIiny Ja3epHOTO U3TyUYECHUS HA IBYX LLIEIAX.

Habnronenue aucnepcun.

HaGnronenue n uiccnenoBanue AUQGPaKIMOHHOTO CIIEKTPA.

N3MepeHne IuHbI CBETOBOW BOJIHBI.

[Tonyyenne  cmekTpa  H3JIy4eHUS  CBETOAMOAA  MpPU  MOMOILIHU
TU(PaKLIUOHHON PEeIETKH.

Pa3znes 6. OcHOBBI cienUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH.

I'panuupl  OPUMEHMMOCTH — KJaccuyeckol  mexaHuku. llocTynatsl
crenuaibHOU TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHo-BpemeHHOM wuHTepBai. IIpeoOpa3zoBanusi Jlopenua.
VYcnosue npuuMHHOCTA. OTHOCHTEIBHOCTh OJAHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHU U COKpAIIECHUE JJTUHBI.

DHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C DHEPrME€d M MMITYJIBCOM PEJISITUBAUCTCKOM YaCTHULIBIL.
DHeprusi MokKosl.

TexHu4yeckre yCTpOWCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: CITyTHUKOBBIE
NpUEMHUKHU, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.



YyeHnueckuit IKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa M DSHEPrUM PEIATHUBUCTCKUX dyactull (1o
(doTorpadgusaM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TemioBOe W3IyyeHUue (U3IydeHUue aOCONIOTHO YEPHOTO
tena). 3akoH cMemeHus Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®oroadpdexkr. Omnwbitet A. T. CromeroBa. 3akoHbl ¢doTodpdexra.
YpaBuenue DitHireitna 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBneHne cBera (B YAaCTHOCTH, JaBJEHUE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 M a0COJIFOTHO OTpaxkarolryr moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHoBbIE cBOVicTBa yacTul. BonnHsl ae bpois. linHa BosiHbL e bpoins
U pa3Mepbl 00JacTH JOKadu3aluu JBIXKYyIIEHcs dacTullpl. KopmyckymnsipHo-
BOJTHOBOH Ayanu3Mm. [{udpakims 31eKTpOHOB Ha KpHUCTAJIIax.

Creuuduka U3MEpEeHU B MUKpPOMHUDE. CooTtHomieHus
HeonpenenéHHocrei ['eitzendepra.

TexHu4yeckre yCcTpoMCTBa M TEXHOJIOTMYECKHE MPOLIECCHI: CHEKTPOMETP,
dboTosnemenT, (POoToMATUNK, TYHHEIBHBIH MHUKPOCKOIN, COJIHEUHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®oto3(pdeKT Ha YCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHeEMHET0 (poTodddexTa.

UccnepoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS TOJYIPOBOJHUKOB OT
OCBEILIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

Hccnenosanue Goropesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnepoBanne 3aBUCMMOCTH  CHJIBI  TOKa 4Ye€pe3  CBETOAUMOA  OT
HATPSDKCHMUSL.

Tema 2. @u3zuka amoma.

OnpITHl IO HCCIENOBAHUIO CTPOEHUs aroMa. lIlnanerapHas Mozienb aroma
Pesepdopna.

[Moctynatel bopa. M3nyuenue u mornomnieHue (OTOHOB NpHU MEPEXOJIe
aToMa ¢ OJHOTO YPOBHS SHEPrUU Ha IPYroi.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUH aTOMA BOJOPOJA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuueckne yCTpOMCTBAa U TEXHOJIOTHUYECKHUE MPOUECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGnronenue TMHEYaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETUYMKA HOHU3UPYIOLINX YACTHLL.

Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyUYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habnronenue nuHeRyaToro crnekTpa.

HccnegoBanue CriekTpa paspeKEHHOrO aTOMApHOrO  BOJAOpoOAA M
U3MepeHue mocTossHHON Punbepra.

Tema 3. Du3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas mozaens sigpa ['eitzen0epra—Banenko. 3apsia siapa. MaccoBoe
yucio sapa. U3oronsl.

PannoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH PaJUOAKTUBHOIO pacraaa. PaamoakTUBHBIE M30TOIBI B MPUPOJE.
CBoiiCTBa MOHM3UPYIOUIETO U3IIyYeHUs. BiMsiHue paiiOaKTUBHOCTH HA KUBbIE
opranusmbl. EctrecTBeHHBIN QOH U3nydeHus. Jlozumerpus.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepuble peakuuu. J[leneHwe wu cuHTE3 dAnep. SIEpHBIE PEAKTOPBL.
[IpoOnemMbl ympaBiasieMoro TEpMOSIIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACTICKTHI
Pa3BUTHUSA SIACPHON SHEPIETUKH.

MeToibl perucTpanyu U UCCICA0BAHNS YIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJbHbIE B3aWMOJECUCTBUSA. baprHOHBI, ME30HBI W JICNITOHBI.
[Ipencrasnenne o CtangapTHOM Moaenu. KBapk-ritooHHast MOJIENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHod Moaenu. TéMHas MaTtepus U TEMHas
SHEprusl.

EnuHCTBO (pU3NUYECKON KapTUHBI MHpA.

TexHnuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETD,
Kamepa BunbcoHa, SAEpHBIM peakToOp, TEPMOSIAEPHBINM pEaKTOp, aTOMHAas
O0oM0a, MarHUTHO-pE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne TpekoB 4yacTull (10 TOTOBBIM GoTorpadusim).

UccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3yueHne noriomeHus: 6eTa-4acTUl] aTFOMUHUEM.



Pa3znen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

JTanbl pa3BUTHSA acTpoHOMMH. [IpUKIagHOE W MHUPOBO33PEHUYECKOE
3HaUY€HUE acTpOHOMUU. [IpUMEHUMOCTH 3aKOHOB (PU3UKU [Ji1 OOBIACHEHUS
IPUPOABI KOCMUUYECKHX 0OBEKTOB.

Meroapl actpoHOMUYECKUX HccienoBaHui. COBpEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUS.

Bup 3Bé€3qH0r0 Heba. Co3Be3ausi, sipkue 3BE37bI, MIAHETHI, UX BUIUMOE
JBUKECHHUE.

Conneynas cucrema.

Counniie. CosiHeuHasi akTUBHOCTD. McTouHuK sHeprun CostHIA U 3BE3I.

3BE3BI, WX OCHOBHBIE XapaKTEpUCTUKU. J[marpamMma «CrieKTpaibHBIN
KJIACC — CBETUMOCTBHY». 3BE3/bl IJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTbY» JUIsl 3BE3] TJIaBHOW MOCIIEIOBATENIBHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. COBpEMEHHBIE MPEICTABICHUS O MIPOUCXOKICHUU U SBOJIOIUN
CouHiia 1 3BE€37. DTanbl )KU3HU 3BE3.

Mueunsiit IlyTe — Hama INanaktuka. [lTomoxenue u auwxenue CoJiHIA B
lanaktuke. Tunbl ramakTuk. PaguoranakTuku M KBa3zapbl. UEpHBIE IbIpHI B
A/Ipax rajakTHUK.

Bcenennas. Pacmupenne Bceenennoil. 3akon XaO6ma. PasOeranue
ranakTuk. Teopus boisbioro B3peiBa. PenukToBoe nsnyueHue.

Macmradnas ctpyktypa Beenennoit. MeTtaranakTuka.

Hepeménupie mpobieMbl aCTPOHOMUHU.

Yuenuuecxkue navnwoenus.

Habmronermss  3BE3mHOro  Heba  HEBOOPYKEHHBIM — TJIa30M  C
UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUJIOKEHUN I ONPENEIICHUS MOJ0KEHUS
HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBepHOro
MONYIIApUs U SIPKUAE 3BE3]IBL.

HaGmronenuss B tenmeckonm JlyHbI, IIaHeT, TYMaHHOCTEH H 3BE3MIHBIX
CKOILJICHUU.

Du3nYecKnil MPAKTUKYM.

CnocoObl  u3MepeHusi (PU3UYECKUX BEJIMYUH C  HCIHOJIb30BAHHEM
AQHAJOTOBBIX W THU(GPOBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX
JMATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCHUTENIbHBIE IOTPEUIHOCTH
u3MepeHuit puznyeckux BenuurH. O1eHKa rpaHull MOTPEITHOCTEM.

[IpoBeneHne KOCBEHHBIX W3MEPEHHM, WCCIEAOBAHUN 3aBHCUMOCTEMN
bu3nUecKX BEIUYHMH, TIPOBEpPKA MPEIIOKEHHBIX TUMOTE3 (BHIOOp W3 pador,
ONMCAaHHBIX B TEMATHUYECKUX pa3lieNax «YUYEHUYECKUH SKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).



O6o0uIar01Iee MOBTOPEHUE.

O06oOmenne W cuUCTEeMaTHU3allds  COJAEp)KaHHMS  pa3liesioB  Kypca
«MexaHuka», «MounekynsipHas puznka u TEPMOJAUHAMUKAY,
«Inexrpoaunamukay, «Konedanus u BOIHBD», «OCHOBBI CHICIIMAIIBHON TEOPUU
OTHOCUTEIbHOCTH», «KBaHnTOBas ¢usnka», «IJEMEHTh aCTPOHOMHUHU H
acTpopU3UKI.

Ponp ¢u3uMkum u acTpoHOMHUM B SKOHOMHYECKOM, TEXHOJOTMYECKOH,
COLIMAJIbHOW M 3THYECKOW cdepax NesTEIbHOCTH YeNOBEKa, pOjib U MECTO
GU3MKKM W acTPOHOMHUM B COBPEMEHHOM HAyYHOW KapTHHE MHUpa, 3HAYCHUE
OMUCATEIbHON, CUCTEMATH3UPYIOLIEH, OOBSICHUTEILHON U MPOTHOCTUYECKOM
GyHKUMKA (U3MYECKOM TEOpHH, POJb (PU3HUECKOW Teopuu B (HOPMHPOBAHUU
MpEICTaBICHU O (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3NYECKONW KapTUHBI
MHUpa B 00IIEeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IMPEACTaBICHUN O
npupoze.

Me:xnpeameTHbie CBSA3M.

N3yuenne «kypca ¢usuku yraoyoméunoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C
Kypcamu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpadyuu U TEXHOJIOTUH.

Mescnpeomemnsvie nonamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHWE, Hay4YHbIH (QakT, THUNoTe3a, ¢u3nIecKas
BEJIMYMHA, 3aKOH, TEOpus, HaOII0/IeHue, HKCIEPUMEHT, MOJEeIUPOBAHUE,
MOJIeNIb, M3MEPEHHUE, MOTPEUIHOCTH HU3MEpPEHUN, H3MEPUTENIbHbIE MPUOOPHI,
uudposas nadbopaTopus.

Mamemamuka: peEUICHUE CUCTEMBl YpPaBHEHHU. TpPHUrOHOMETPUYECKUE
byHKINU: CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKUMU HA OCU KOOPAUHAT,
cioxeHue BekTopoB. [lpou3BogHble 3neMeHTapHbIX (yHKIM. [lpusHaku
0I00MST TPEYTOJILHUKOB, OMpPENETCHUE IJIOMAIU IIOCKUX (Guryp m oobéma
TeI.

Buonozusa: snextpuueckue sSBICHUS B XKUBOW MPUPOJE, KoyeOaTeabHbIe
JNBUKEHUS B JKMBOM NPHUPOJAE, SKOJOTMYECKHE PHUCKM IpPU IPOU3BOJICTBE
AJIEKTPOIHEPTUH, DBJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpenbl,
yJIbTPAa3BYKOBasi AUArHOCTUKA B MEIHUIIMHE, ONTUYECKUE SIBJICHUS B JKHUBOU
npUpoze.

Xumuna: CTPOEHHUE aTOMOB M MOJIEKYJ, KpPUCTaJIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKON  PEmETKH,
CIIEKTPAJIbHBIN aHAIIN3.



TI'eozpagpua: marmuTHBIE TIOMIOCA 3€MIIM, 3QJIEKH MAarHMTHBIX DY/,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoiBUraTelNb SIkoOu, reHepaTop NEPEMEHHOr0 TOKa, UHAYKIIMOHHAs [1eYb,
JUHUM  DJIEKTpOIlepenad, JJEKTPOABUraTelb, panap, paauoNpUEMHUK,
TeIeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKA B
TEXHUKE, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes,
CIIyTHUKOBBIE IPUEMHHUKH, AIEPHAsI IHEPTETUKA U IKOJIOTUYECKUE ACIIEKTHI €€
pa3BUTHS.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOITPAMMEBI 11O
OU3UKE HA YPOBHE CPEIHEIO OBLIET'O
OBPA3OBAHUAJIIMYHOCTHDLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS Yy4eOHOTOo mnpeameTra «Duznkar»
JOJDKHBl ~ OTpa)xaTb ~ TOTOBHOCTh W CIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHOW BHYTPEHHEH TMO3HMIMEH JTMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPATUIUMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEecTBa,
paclIpeHre >KU3HEHHOTO OIbITA W ONbITa JESITEIbHOCTH B IMPOLECCE
peain3ali OCHOBHBIX HAIPABJICHHUN BOCIHUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTH:
rPaKJAAHCKOT0 BOCIIMTAHMS:

e ChOPMHUPOBAHHOCTh TPAKIAHCKONW TO3UIMHK OOyYarolerocss Kak

aAKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

e TMPUHATUE TPAJAUIMOHHBIX OOIIEYETIOBEUECKMX TyMAHUCTHUYECKUX U
JIEMOKPAaTUYECKHUX IIEHHOCTE;

e TOTOBHOCTh BECTH COBMECTHYIO JICSITEJIbHOCTH B  HHTEpECcax
TPOKIAHCKOTO  O0IIecTBa, YyYacTBOBaTh B  CaMOYMPAaBICHWU B
00pa3oBaTeILHON OpraHU3allliy;

e YMEHHME B3aMMOJICMCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTaMH B
COOTBETCTBUHU C UX (DYHKIHUSIMU U HA3HAUCHUEM;

e TOTOBHOCTH K TYMAaHUTapPHOM U BOJIOHTEPCKOMU JIEATEIBbHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHMSA:

e CchOpPMHUPOBAHHOCTh  POCCHUUCKOM  TPaXJIAHCKOW  WJIEHTUYHOCTH,
MaTpUOTU3MA,;

e IEHHOCTHOE OTHOIIEHHE K  TOCYJAapCTBEHHBIM  CHMBOJIAM,
JOCTIKEHUSIM POCCUICKUX YUEHBIX B 00s1acTU (DU3UKK U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBE/ICHNUS,

e CIOCOOHOCTH OIICHWUBATH CHTYAllMI0 W TIPUHUMATh OCO3HAHHBIC
peLICHUsl, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U
LIEHHOCTH, B TOM YHCJIE B JICITEILHOCTH YUEHOTO;

e OCO3HAHUE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOrO OyIyIIero.

3CTETUYECKOr0 BOCIIUTAHUSA:



e DOCTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs 3CTETHKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO PUZNIECKON HAyKE.
TPYAOBOr0 BOCTIMTAHHUS:

e HWHTEpPEC K pa3nuuHbIM cepam mpodecCuOHATBHOW AESITEIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIA BbIOOp Oyaymed mnpodeccun UM peadn30BbIBATh
COOCTBEHHBIC )KH3HECHHBIE TUIAHBI;

e TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TIPOTSHKEHUU BCEH KU3ZHH.

IKOJIOTHYECKOr0 BOCTIMTAHHUS:

e c(hOPMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HAHUE
TJI00AJIBHOTO XapaKTepa dKOJIOTUUECKHUX MPOoOIeMm;

e IUJAHUPOBAHHE U OCYILECTBIECHUE NEHCTBUI B OKPY’KAIOIIEH cpelie Ha
OCHOBE 3HaHU IIeJIel yCTONYMBOTO Pa3BUTHUS YEJIOBEUECTRA,;

e pacIIUpeHHE OMbITA ACSITEIFHOCTH SKOJIOTHUECKON HAIPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3UKe.

LHEHHOCTH HAYYHOTI'0 MO3HAHUSA:

e c(hOPMHUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH,

e OCO3HAaHHE LEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B IpOIIEcCe
U3y4YeHUs] (U3UKU OCYIIECTBIISITH MPOEKTHYIO M MCCIEIOBATEIbCKYIO
NesITeIbHOCTh NHIUBUAYAIHHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIE TeiicCTBUS
ba3oBble Jorn4eckue 1eicTBus:
e CaMOCTOSTENIBHO (OPMYyJIHUpPOBaTH W aKTYaJU3HPOBATh MpoOIEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
e ONpENETAThH LETU JACSITEIIbHOCTH, 33J]aBaTh MMapaMeTpbl U KPUTEPUU UX
JOCTHIKCHUS,
e BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPacCMaTPUBAEMBIX
(U3HYECKUX SIBIICHUSX;
e paspabaThiBaTh IUTAH pEIICHUS TpoOseMbl C Yy4€TOM aHaau3a
UMEIOIINXCSl MAaTEPUAIBHBIX M HEMaTepUaIbHBIX PECYPCOB;
e BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh, OIICHUBATH COOTBETCTBHE
PE3yJIbTATOB LEJSIM, OTICHUBATH PUCKHU MOCIICICTBUN JEATEILHOCTH,



KOOPJMHUPOBATh M BBINOJHATH PAbOTy B YCIOBHSIX PeabHOTIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOI'O B3aMMO/ICHCTBHS,

pa3BHUBaTh KPEaTHBHOE MBINUICHWE TIPU PEIHICHUH IKU3HEHHBIX
pooeMm.

Ba3oBble ucciieqoBarejbCcKue 1eHCTBUA:

BJIAJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBbIMU TMOHATUSMU U
METOIaMH (PU3NYECKON HAYKU;

BIIQJIETh HABBIKAMHU  Y4EOHO-HICCIICIOBATEIBCKOM M MPOCKTHOM
NESITEIbBHOCTU B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB pElIeHHUs 3a1ad (PU3UYECKOTo
COJIEp>KaHMsl, MIPUMEHEHHIO PAa3IMYHbIX METOA0B IMO3HAHMS;

BJIAJECTh BUAAMM JIE€ATEIBHOCTH IO IOJYYEHHI0 HOBOIO 3HAHUS, €ro
UHTEpIIpEeTallii, MpPeoOpa3OBaHUI0O M NPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX CUTYalUsIX, B TOM YUCJIE€ TIPU CO3AAHUM y4€OHBIX MPOEKTOB B
007acTH PU3HKHY;

BBISIBJISITh IPUYHUHHO-CIIEICTBEHHBIE CBA3M M aKTyaJM3HpPOBATh 3a]ady,
BBIIBUIaTh THUIIOTE3y €€ pelIeHUs, HaxXOAWTb AapryMEHTBl Ui
JIOKA3aTeNbCTBA CBOMX YTBEpPXKICHUM, 3a/laBaTb NapameTpbl U
KPUTEPHUU PELIEHUS;

aHAJIM3UPOBATH IIOJYYEHHBIE B XOJI€ PEIICHMs 3aJaud PE3yJIbTAThI,
KPUTUYECKA  OLIEHMBaTh HX  JIOCTOBEPHOCTb, IPOTHO3MPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJUPOBATh COOCTBEHHBIE 33aJ1la4yM B 00pa30BATEIbHOMN
JeSITeIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;
yMETh TEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUYECKYIO 00JIacTb
AKU3HENIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;
BBIJIBUI'aTh HOBBIE MWJIEH, NpeNIararb OPHUIMHAJIBHBIE IOAXOABI U
pelieHus;

CTaBUTh MpOOJEMbl W 337aud, JONYCKAIIIUE albTePHATUBHbIE
peuieHus.

Pa6ora ¢ unpopmanmeii:

BJIaJ€Th  HABbIKAMM  TOJy4YeHHs  uHGbOpManuu  (PU3UYECKOTO
COJIEp)KaHUsI W3 HCTOYHHMKOB PAa3HbIX THUIIOB, CaMOCTOSITEIIBHO
OCYULIECTBJISTh IIOHUCK, AHAJIN3, CHUCTEMATH3aLlUI0 U HHTEPIPETALMIIO
UH(GOpPMaIMU Pa3IMYHbIX BUJIOB U (POPM MpeACTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUU;



UCIIOJIb30BaTh CPEJACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PEUIEHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3allMOHHBIX 3a/Ja4 C COOJI0JeHUEM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMaLlMOHHON 0O€30M1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJAEPKAHMS B PA3IMUHBIX (popMaTax C
y4€TOM Ha3HA4eHUs MH(QOpMalUMU M UENEBOM ayIUTOpPHH, BbIOHMpas
ONTUMANIbHYIO (HOPMY MPECTABICHUS U BU3YyAIU3ALIHUH.

KoMMmyHMKAaTHBHBIE YHUBepPcaibHbIe YueOHble 1eliCTBUS:

OCYLIECTBJIATh OOIEHHE Ha YypoKaxX (U3UKK W BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(PJIMKTHBIX CHUTYyallMii M CMST4Yath
KOH()JIMKTHI;

pa3BEPHYTO M  JIOTUYHO HW3JIarartb CBOK TOYKY 3pEHHS C
WCIIOJIb30BaHUEM SA3BIKOBBIX CPEJCTB;

IIOHUMAaThb W  MCIOJB30BaThb  NPEUMMYIIECTBA  KOMAaHAHOM U
WHAVMBUIYaTbHON paOOThI;

BBIOMpAaTh TEMAaTUKYy W METOJIbl COBMECTHBIX JEUCTBHM € y4E€TOM
00X HHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 WIEHA KOJUIEKTUBA;
IIPUHUMATh LEJIM COBMECTHOM JIE€STEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBHUS MO €€ JIOCTHXXEHUIO: COCTABJIATH IUIAH
JNIEUCTBUM, PACHPEHETATh POJIA C YYETOM MHEHHUM YYACTHHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHON pabOThI;

OLIEHUBATh KaYECTBO CBOErO BKJIAJA M KAXKJIOI0 YYaCTHUKA KOMAaHbI B
o01uit pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLUECHUBATH HAEH C TMO3UIUM HOBHU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTHUBHOE CTPATErMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTyallusiX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE, OBbITh
WHUIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBJIATh TO3HABATECIbHYIO JESATCIILHOCTh B
obnmactu (U3MKA W aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTh WU
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4U;

CaMOCTOATENTLHO  COCTAaBJSATh IUIAH  PEIICHUS  PAcu€THBIX U
Ka4eCTBCHHBIX 3aJad, IUIAH BBIMOJHEHUS TMPAKTUICCKOW pPabOTHI

o



y4€TOM HUMEIOUIUXCA PEeCcypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEAIIOYTECHUM;

JaBATh OLICHKY HOBBIM CHUTYaLlHsIM;

paclidpsATh paMKd Y4YyeOHOro TmpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTD 3a PELICHHUE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSBIECHUIO SPYAULMU B 00JIACTH
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIA U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIHMOHAJIbHBbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHUBBHI B
JEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQJIETh HAaBbIKAMM TO3HABATEIBLHON pe(dIEeKCUU KakK OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUH U MBICIIMTEIIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB
1 OCHOBAHMU;

UCIIOIb30BaTh MPUEMBI pedieKCUM IJis OIEHKU CHUTyallud, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OLIEHWBATh PUCKU U CBOCBPEMEHHO MPUHUMAThH PEIICHHS MO UX
CHHIKECHUIO;

MIPUHUMATh MOTHBBI M aPTyMEHTBHI JIPYTUX MPU aHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

IPUHUMATH Ce0s, TOHMMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,
MIPUHUMATh MOTHBBI M aAPTyMEHTBHI JIPYTUX IPU aHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mporiecce nqocTrkeHUsS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPAMMBI 110
bu3uKe IS yPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOyYarolIuxcs
COBEPIIICHCTBYETCS  OMOIIMOHAIBHBIA  HWHTCIUIEKT,  IPEANOJIararoIyi
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOLIETO  CIIOCOOHOCTh  MOHUMAaTh  CBOE
YMOLIMOHAJILHOE  COCTOSIHME,  BMJIETh  HANpPAaBJIEHUS  Pa3BUTHUS
COOCTBEHHOM AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;
CaMOPETYJIMPOBAHMS,  BKJIIOYAIOUOIETO  CaMOKOHTPOJIb,  YMEHHUE
IPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh
ananTUpoBaThCs K OSMOIMOHAIbHBIM H3MEHEHUSIM U MPOSBIATH
rHOKOCTb, OBITh OTKPBITHIM HOBOMY;



e BHYTpPEHHEH MOTHBAIMHU, BKIIOYAIOMICH CTpeMJIEHHWE K JIOCTHUKEHUIO
Heau U yCrlexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JI€MCTBOBATb,
UCXOJISl U3 CBOUX BO3MOYKHOCTEM;

e DOMIIATHUH, BKJIIOYAIONIEH CHOCOOHOCTh TIOHMMATh 3MOIMOHAIBLHOE
COCTOSIHUE JPYTHUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOLICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

e COLMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATh
OTHONICHUS C JPYTUMU JIFOJIbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U
paspenaTh KOHQIUKTHI.

INPEJIMETHBIE PE3VJIbTATDBI

K xonmy oOyuenust B 10 knacce npeaMeTHble pe3ybTaTbl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e TMOHHMMAaTh pPOJb (UIHKA B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIUAIbHOM U ATHUYECKON cdepax AesITeIbHOCTH
4yeJioBeKa, pojb U MeCTO (PU3MKU B COBPEMEHHOM HAyYHOU KapTHUHE
Mupa, 3HAYEHUE OnucaTesIbHOM, CUCTEMATU3HPYIOUIEH,
OOBSCHUTEILHON U IPOTHOCTUYECKOU (QYHKIMA (HU3UIECKON TEOpHH —
MEXaHUKHU, MOJEKYISIpHOH (QU3MKM W  TEPMOJAMHAMHKH, POJIb
¢busnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTABICHUN O (pu3myeckoi
KapTUHE MUPA;

e pasznuYaTh YCJIOBHS TMPUMEHUMOCTH MOJEeNe (U3NYECKUX Tel u
MPOLIECCOB (SIBJICHUI): MHEpLUAIbHAS CHCTEMa OTCuYéTa, aOCOJIOTHO
TBEPAOE TEJO, MarepuaibHas TOYKA, PABHOYCKOPEHHOE [IBH)KEHHE,
CBOOO/IHOE majeHue, abComTHO ympyras aedopmaiiusi, abCOTIOTHO
ynpyroe #u aOCOJIIOTHO HEYINpPYroe CTOJIKHOBEHHUS, MOJEIN Trasa,
KUAKOCTH U TBEPAOTO (KPUCTAJUIMYECKOTO) Teja, HMACabHBIN ras,
TOYEYHBIN 3apsijl, OAHOPOIHOE IIIEKTPUUECKOE TOJIE;

e pa3nMyYaTh YCIOBUS (TpaHULIbI, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHUMATh BCEOOIUI XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh MUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANU3HUPOBATh U OOBACHATH MEXAHMYECKHE MPOLECChl U SBJICHMUS,
UCIIOJIb3Ysl ~ OCHOBHBIE  TOJIOKEHHMSI W 3aKOHbl ~ MEXaHWKHU
(OTHOCUTENBHOCTh MEXAHHYECKOTO JBWKEHUS, (GOPMYIIbl KHHEMATUKU
PaBHOYCKOPEHHOTO  JIBIKEHHMs, TMpeoOpazoBanus [amumies s
CKOPOCTM M  TepeMelleHusi, 3akoHbl  HpoTOHA,  OPUHIUII



OTHOCHUTEJIbHOCTU [ 'anniiesi, 3aKOH BCEMUPHOIO TSITOTEHUS, 3aKOHBI
COXpaHEHUs! UMITYJIbCA U MEXaHUYECKON 3HEPruH, CBSI3b PAOOTHI CHUIIbI
C U3MEHEHHEM MEXaHUYECKOM DHEPIUH, YCIOBUS PABHOBECHS TBEPIOTO
T€Ja), IPU 3TOM HUCIOJIb30BATh MATEMATUYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3blBaTh  YCJOBUSI ~ NPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB:
npeobpazoBanuii ["anuiies, BTOporo u Tperbero 3akoHoB HbIoTOHA,
3aKOHOB COXPAHEHUS HMMIIYJIbCA M MEXAaHWYECKOM JHEPIrHM, 3aKOHA
BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBATh W OOBSACHATH TEIUIOBBIE TPOIECCHl W  SBICHUS,
ucrnonb3ysa ocHOBHble mnosiokeHuss MKT u 3akoHBI MOJIEKYJIApHOU
(U3MKM M TEPMOJMHAMUKHU (CBSA3b JIaBJICHHUS HACAIBHOIO Ta3a co
CpeOHEW  KHWHETHYECKOM  JHEpPrued  TEIUIOBOTO  JBWXKEHHUS U
KOHILICHTpAllME €ro MOJIEKYJ, CBA3b TEMIIEPATYpPbl BELIECTBA CO
CpEIHEM KUHETUYECKOW DHEPTUEN TEIUIOBOIO JIBMYKEHHUSI €r0 YaCTHII,
CBA3b JABJICHUs HJCAIBHOIO ra3a ¢ KOHILIEHTPALMEN MOJIEKYJ U €r0
TeMmIiepaTtypom, ypaBHeHne MennaeneeBa—KnanenpoHa, mepBbld 3aKOH
TEPMOJAUHAMHUKH, 3aKOH COXPAHEHUSI YIHEPTUH B TEIIOBBIX MPOIECCAX),
IpU OTOM MCIOJIB30BATh MATEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3plBaTb YCIIOBHs NPUMEHHMOCTH YpaBHEHUs MeHzaeneeBa—
KnaneripoHna;

aHAIM3UPOBATh U OOBICHATH DJIEKTPUUYECKUE SIBJICHUS, HCIONb3YS
OCHOBHBIE  MOJIOKEHHUSI W  3aKOHBl  DJIEKTPOAMHAMUKH  (3aKOH
COXPAHEHHMS IEKTPUUYECKOT0 3apsaa, 3aKoH KynoHa, TOTEHIMAaIbHOCTh
AIIEKTPOCTATUYECKOTO OIS, NMPUHLUI CYyNEPHO3ULMU DIEKTPUUYECKUX
MOJIEH, TIPU 3TOM yKa3blBasi YCJIOBHS MPUMEHUMOCTH 3akoHa KylioHa, a
TaKK€ MPAKTUYECKU BaKHBIE COOTHOILLIEHHUS: 3aKOHbI OMa I y4acTKa
LENNA W U1 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH [[xoynsa—J/lenna,
npasuia Kupxroda, 3akonsr @apajes A7 371€KTpoIn3a);

OMHCHIBATh (PU3UYECKHE MPOIECCHl U SIBIEHUS, UCIOIb3Ysl BEIUYHUHBIL:
NEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN,
CUla, MOMEHT CWIBbl, [JaBJICHUE, [IOTCHUHAJbHAs  DJHEprusd,
KMHETHYECKasi DHEPrus, MEXaHW4yeckas »JHeprusi, paboTa CHIIBI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHJIA TSHKECTH, CHUJIa YIIPYIOCTH,
CUJia TPEHUSA, MOIIHOCTb, PHEPrUs B3aUMOJCHCTBUS Tena ¢ 3eMIEU
BONM3M €€ MOBEPXHOCTH, BHEPrusl ynpyrou aedopmanuu NpyKUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAsI TeMIepaTypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrus HJICAIBHOIO OJHOATOMHOIO
raza, paboTta HJI€aJbHOrO ra3a, OTHOCHTENIbHAs BIIAXKHOCTh BO3/yXa,



KIIJI wuneanbHOr0 TEIJIOBOTO JBUTATENs; DIIEKTPUUECKOE IIOJIE,
HaMpsDKEHHOCTh  AJIEKTPUYECKOTO  MOJis, HANmpsSKEHHOCTh  TOJIS
TOYEHYHOTO 3aps/ia WIM 3apsHKEHHOro Iapa B BakyymMeé U B
JTUAJEKTPUKE, TMOTEHIMANl BJIEKTPOCTATUYECKOTO TOJIsl, Pa3HOCTb
MOTEHIMAJIOB, AJICKTPOJBIKYIIAsl CHJIa, CUJa TOKa, HamNpsHKeHHE,
MOIIIHOCTh TOKa, 3JEKTpUYecKass €MKOCTh IUIOCKOIO KOHJIEHCATOpa,
CONPOTHUBJICHUE yYaCTKa LIETH C MOCIEI0OBATEIbHBIM U MapaJlieIbHbIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrus  AJIEKTPUYECKOro MO
KOHJIEHCATOPa;

OOBACHATH  OCOOCHHOCTHM  NPOTEKAHHS  (PU3NYECKUX  SIBJICHUM:
MEXaHUYECKOE JBUXKEHHE, TEIIOBOE JIBMKEHUE 4YaCTUI[ BELIECTBA,
TEIJIOBOE€  paBHOBECHE, OpOYHOBCKOe  JaBWXeHHE, aAuddy3us,
UCrapeHue, KUMEeHWEe U KOHJICHCAIusl, TUIABJICHUE U KPUCTAJUIM3aIUs,
HaIPaBJICHHOCTh TeIUIonepeaaun, ANEKTpU3aLUs TEN,
AKBUIMOTEHIIUAIBHOCTh MOBEPXHOCTH 3aPSIKEHHOIO MPOBOHUKA;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BETUUHHBI
OT Jpyrol ¢ HCHOJIB30BAHUEM TMPSMBIX H3MEPEHHM, TpPU STOM
KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATh PE3yJbTaThl IMOTYyUYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHUAEC TPapUKOB C YUETOM
aOCOJIOTHBIX ~ TOTPEITHOCTEM W3MEPEHHM, JenaTh BBIBOJLI  I10
pe3yibTaTam UCCIIEeIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (DU3NYECKUX BEIUYUH, TPU ITOM
BBIOMPaTh ONTUMAIBHBIN METOJ] U3MEPEHUS, OLICHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH  ONBITHl O  MPOBEPKE  MPEIIOKEHHOM  TUIOTE3bI:
MJIaHUPOBATH AKCIIEPUMEHT, cooupathb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAIM3UPOBATH MOJYUYEHHBIE PE3YyJIbTAThI U JIeJIaTh BHIBOJ O
CTaTyCe MPEAJIOKEHHON TUIIOTE3bL;

coOnoaTh  mpaBuja  0Oe30macHOro  Tpyla TMpu  MPOBEIACHUU
UCCIIEIOBAHUM B paMKax y4eOHOro SKCIIEpUMEHTa, MpaKTUKyMa U
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOW  JEATENBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPHUTEIBHBIX YCTPOMCTB U  Ja0OpPaTOPHOTO
000pyI0BaHUS,

pemarh pacu€THbIC 3aJa4d C SBHO 3aJaHHOM U HESIBHO 3aJaHHOM
(u3HYECKON MOJIEBIO: HA OCHOBAHUH aHAJIM3a YCIOBHsSI 00OCHOBBIBATh
BBIOOp (M3MYECKOM MOJIeNId, OTBeYarolell TpeOOBaHMAM 3ajadH,
OPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
(bU3UYECKNX TEOpUH TPU HUCIOJH30BAHUU MATEMATHYECKUX METOJI0B



pellleHusl 3ajad, MNPOBOAUTH PACYEThl HA OCHOBAHUW HMMEIOIIUXCS
JIAHHBIX, AHAJU3UPOBATH pE3YJbTATbl M KOPPEKTUPOBATH METOJIbI
pELICHUS ¢ YYETOM MOJYYEHHBIX PE3YJIHLTATOB;

pemiaTh KadeCTBEHHBIC 3aJ1aud, TPEOYIOIIUE MPHUMEHCHHS 3HAHUK W3
pa3HBIX pa3feloB Kypca (PU3HKH, a TAK)KE HWHTErpalliyd 3HAHUK W3
JIPYyTUX TMPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTpauMBaTh
JIOTUYECKYIO LIETIOYKY PACCYKICHUN C OMOPOM HA U3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH 1 (DH3UYECKHUE SBIICHHS;

WCIIOIb30BaTh TEOPETUYECKUE 3HAHUA IS OOBSICHEHHS OCHOBHBIX
INPUHIUAIIOB  pabOThl  WM3MEPUTENBHBIX MNPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTUYECKUX MTPOIIECCOB;

MPUBOJIUTH IPHUMEPHl BKJIaJa POCCHMCKUX W 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPYIKAIOIIETO
MHpPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIIN3UPOBATH u OLICHUBATH MOCJICACTBUSI OBITOBOM u
MIPOU3BOJACTBEHHOMN JICSITCIIBHOCTHU YeJIOBEKa, CBSI3aHHOM C
(bU3UYECKUMU TIPOIIECCaMU, C MO3HMIUN YKOJOTHUUECKON 0€30MacHOCTH,
MPEJICTABICHUM O PpalMOHAIBLHOM MPHUPOJIONIOIB30BAHUHU, a TaKXKe
Pa3yMHOM UCIIOJIb30BAHUN JOCTHUKEHHM HAYKA W TEXHOJIOTHM IS
JaIbHEUIIEer0 pa3BUTHS Y€JIOBEUCCKOTO OOIIECTBA;

MPUMEHSTH Pa3IudHbIe CTIOCOOBI paboThI ¢ HHGOPMALIUEH (PU3UIECKOTO
COJIEp)KaHUsI C HCIOJIB30BAaHUEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX
TEXHOJIOTUH, PU 3TOM HCHOJIb30BATh COBPEMEHHBIE HHPOPMAIIUOHHBIE
TEXHOJIOTUH JUIS TIOMCKa, MepepadOTKH W IPEAbSABICHHUS Y4eOHON M
Hay4YHO-IIOYJISIPHOU uHpopMmaruu, CTPYKTYPUPOBaHUS u
uHTEeprpeTanuu  uHGOpPMAIMU,  TOJYYCHHOM M3  Pa3lIMyHBIX
HMCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOJy4aeMyl0 HH(POpPMAIIUIO
M OLICHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCSA 3HAHUM,
TaK ¥ Ha OCHOBE aHaJM3a UCTOYHHKA HH(POpMAITUH;

MPOSIBJISITH OpraHu3alMOHHbIC u MMO03HABATCIILHEIC YMEHUS
CaMOCTOSITEJILHOIO ~ MPUOOpPETEHUs] HOBBIX 3HAHUW B  MpolEecce
BBITIOJTHEHUS MMPOSKTHBIX U yYeOHO-HUCCIIeIOBATEIIbCKUX PAdOT;
paboTaTh B TPYIIE C MCIOJHEHUEM Pa3IMYHBIX COLHUAJIBHBIX POJICH,
IJIaHUPOBaTh  pabOTy  TPyNIbl,  palMOHAJIBHO  paclpenessiTh
JEATENbHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, AJCKBATHO OILICHUBATh
BKJIaJI KOKIOTO M3 YYACTHUKOB T'PYMIIBI B PEIICHUE PacCMaTpUBACMOU
poOJIeMBI;



MPOSBIISITH MOTUBAIMIO K Oyayiied mpopecCHOHATIbHON JesTEeNbHOCTH
M0 CHEIUATILHOCTAM (PU3UKO-TEXHUYECKOTO TPOQuIIs.

K koumy obyuenus B 11 Knacce mipeIMeTHbIE pe3yJbTaThl Ha yriIyOIEHHOM
YPOBHE JI0JKHBI OTpaxaTb c(pOPMHUPOBAHHOCT Yy 00YUAIOIINUXCS YMEHUM:

NOHMMAaTh poOJb (U3UKK B HKOHOMHUYECKOM, TEXHOJOTHYECKOH,
COLMAIbHOM U 3THUYECKON c(epax IeATENbHOCTH 4YEJIOBEKA, POJb U
MeCTO (U3UKH B COBPEMEHHOM HAy4dyHOM KapTUHE MHpa, pPOJb
aCTPOHOMMH B IIPAKTHUUYECKOMN IEATEIBHOCTH YEJIOBEKA U JAJIbHEHIIEM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OIMCATENIbHOM,
CUCTEMAaTU3UPYIOIIeH, OOBSICHUTENBHOW U MPOTHOCTHYECKON (PYHKIMI
¢usznyeckol TEOPUM — IIEKTPOAMHAMUKH, CIEIHAIBLHOM TEOPHH

OTHOCUTEJILHOCTH, KBAHTOBOW (DU3UKHU, POJIb (PU3NUECKOW TEOPHH B
(opMUpPOBaHUU NPEJCTABICHUN O (PU3NUYECKON KapTUHE MHpA, MECTO
¢u3nueckol KapTUHBI MHpa B O00IIEM PSAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE;

pasiauyaTh YCJIOBUS NPUMEHUMOCTH MOJeNed (QU3NYECKUX Tel U
IPOLECCOB (SIBJICHUI): OJHOPOJHOE HIIEKTPUYECKOE M OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHHMYECKHE KoJieOaHusi, MaTeMaTUYeCKUun
MasiTHUK, UACAIbHBIA NPYKUHHBIA MasTHUK, FAPMOHUYECKUE BOJIHBI,
UjeadbHbI KoJIeOATEeNbHBIM KOHTYpP, TOHKAs JWH3a, MOJEJICH aTtoMma,
aTOMHOTO sJIpa U KBAaHTOBOM MOJIEIIN CBETA;

paznuyaTh yCiaoBHUS (TpaHUIbl, 00JAaCTH) MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, TOHUMATh BCEOOITNI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTD HCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHITH 3JIEKTPOMAarHUTHBIE IPOLIECCHI U SBJICHUS,
WCIIOb3Yysd OCHOBHBIE IIOJIO)KEHUS M 3aKOHBI JJIEKTPOAMHAMUKU U
CHEUAIbHOW  TEOPHUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro 3apsana, cwia Awmmepa, cwia JlopeHna, 3akoH
IEKTPOMAarHUTHOW  MHAyKUWH, mnpaswio JleHma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE OJJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHHUS]  CHJIbl  TOKa, IMOCTYJAThl  CHEUUAIbHOM  Teopuu
OTHOCUTEIBHOCTU DWHIITEITHA);

aHAJIM3UPOBaTh U OOBSCHATH KBAHTOBBIE IIPOLECCHl M  SBJICHUS,
UCIIOJIb3Ysl TIOJIOKEHHS] KBAaHTOBOW (u3uku (ypaBHEHHE OWHINTEHHA
s gorodddexra, MepBbI W BTOpOMl mocTynatel bopa, mpuHLHUI
COOTHOIIICHUS HeompenenéHHocten ['eiizenOepra, 3aK0OHbI COXpPaHEHUS



3apsAI0BOTO U MAaCCOBOTO YHCEI U SHEPTHUH B SIACPHBIX PEAKIIUIX, 3aKOH
pPaaMoaKTUBHOIO pacIaja);

OTHCHIBATh (PH3UYECKUE TPOIECCHl U SBICHUS, WCIOIL3YS BEIUYHHBIL:
HANPsHKEHHOCTD AIEKTPUUECKOTO TOJIA, MOTEHIIHAIT
AIIEKTPOCTATUIECKOTO OoJIA, Pa3HOCTh MOTEHINAJIOB,
IEKTPOJBIKYINAS CHJIa, WHAYKIIMS MArHUTHOTO II0JS, MarHUTHBIN
NOTOK, CWiIa AMIepa, HHIYKTUBHOCTb, SJICKTPOABIKYIIAs CHIIA
CAaMOWHYKIIMH, JHEPTUs MArHUTHOTO TIOJII TPOBOJHUKA C TOKOM,
PESTUBUCTCKUM ~ WMITYJIbC, TIOJIHAs DHEPrus, DHEPrusi IMOKOs
CBOOO/IHOI YaCTHIIBI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIO U
3apsij Apa, SHEPTHUS CBS3U APa;

OOBSCHATH  OCOOCHHOCTHM  TPOTEKaHWs  (PUBWYECKUX  SBICHUMU:
AIIEKTPOMAarHUTHas WUHIYKIUS, CaMOMHIYKIIHS, pPE30HaHC,
uHTepPEpPEHIMS BOJH, MU(paKIus, JAUCIEPCUS, MOJTHOEC BHYTPEHHEE
oTpaxeHue, (orosnekrpuyeckuii 3pdekr (pororddexr), anbdpa- u
Oera-pacnaapl sAnep, raMMa-u3IydeHue saep, Pu3ndeckue MPUHIIUATIBI
CIEKTPAJIbHOI'O aHaNn3a U paboThI Jlazepa;

OTIpe/IeNATh HAINpaBJICHUE WHAYKIIMA MAarHUTHOTO TIOJIS IMPOBOJHHKA C
TOKOM, CUJIbl AMrnepa u cuiibl JlopeHna;

CTPOUTHh HU300pa)kKeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M, U paCCYUTHIBATh €r0 XapaKTEPUCTUKH;

NPUMEHATH OCHOBOIIOJIATAIOIINE aCTPOHOMUYECKUE TTOHATHS, TEOPHUH U
3aKOHBI JUIsi aHaiW3a MW OOBSICHEHHS (PU3MUECKUX MPOIECCOB,
MIPOUCXOMAIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTATaKTUUECKON
cpelie; IBUKEHHUsI HeOECHBIX TeJ, IBOIOIMH 3BE3] U BeeneHHoi;
NPOBOJNUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH, TPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUPOBATh pPE3yJbTaThl TMOJYYCHHOW 3aBHUCHUMOCTHU
bu3nUecKuX BEIMYMH B BHUAEC TpaduKOB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEITHOCTe  W3MEpPEeHHi, JeNaTh BBIBOJABI MO  pe3ylibTaTaM
UCCJIEIOBAHMS;

MIPOBOJUTH KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIUYMH, MPU ITOM
BBIOMPATH ONTUMAILHBIN METO/ U3MEPEHUsI, OIIEHUBATH a0COIIOTHBIE U
OTHOCHTEJIbHBIC IMOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
MPOBOJUTh  OMNBITHI IO TPOBEPKE MPEIIOKEHHOW  THITOTE3HI:
IUTAHUPOBATH IKCIIEPUMEHT, cobupath AKCIIEPUMEHTATILHY IO
YCTaHOBKY, AaHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTaThl U JE€JIaTh BHIBOJ O
CTaTycCe MPEII0KEHHOU TUIIOTESHI;



OMHCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUY;
coOnogaTh  MpaBuja  0€30MacHOro  TpyJa Mpu  MPOBEACHUU
UCCJIEIOBAHUA B paMKax y4eOHOTrO 3KCHEPUMEHTa, MPaKTUKyMa U
y4eOHO-UCCIICIOBATEILCKOM M TPOEKTHOW  JEATEIBbHOCTH  C
UCIOJIb30BAaHUEM  H3MEPUTENbHBIX YCTPOMCTB U  Ja0OpPaTOPHOTO
000pyI0BaHUS,

pemaTe pacy€THBIE 3aJa4d C SIBHO 33JaHHOM W HESIBHO 3aJaHHOM
¢u3nyeckoil MOJAENbIO: HAa OCHOBAaHMM aHalIM3a YCJIOBUSA BbIOUpATh
¢dbu3nyueckrue MoJeNu, OTBEYaIIIHe TPEOOBaHUSAM 3a/layud, MPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYIAThl (PU3UUECKUX TEOPUI
OpU HCIOJIb30BAHMM MAaTEMAaTHUYECKHX METOJOB pEIIeHHs 3ajad,
OPOBOJUTH  Pacy€Tbl HAa  OCHOBAHMM  HMEIOIIMXCA  JIAHHBIX,
aHAJIM3UPOBATH PE3YJIbTATHl U KOPPEKTHPOBATH METOJIbI PEIICHUS C
y4€TOM MOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3aJauyM, TPeOyrollne NPUMEHEHUS 3HAHUU U3
pasHBIX pa3leNnoB Kypca (PU3UKH, a TaKKe HMHTETpallud 3HAHUM U3
JIPYrUX TPEeIMETOB €CTECTBEHHO-HAY4YHOIO IMKJA: BBICTpauBaTh
JIOTUYECKYIO LIETIOYKY PacCy JACHHUIM ¢ ONMOpON Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIOJb30BaTh TEOPETHUECKUE 3HAHUA ISl OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB  paOOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAaJa POCCHUMCKUX M 3apyO€kKHBIX YUYEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh M OLEHUBATh  MOCIEACTBUS ~ OBITOBOM M
NPOU3BOJCTBEHHOW  JESATENBHOCTH  YEJNOBEKa,  CBA3AHHOM  C
¢u3nyecKuMU MpOoIeCCaMt, ¢ TMO3UIMNA IKOJIOIMYEcCKOil 0e30MacHOCTH,
NPEICTaBICHU O PAIMOHAILHOM MPUPOJIONOJIb30BAHUHU, a TaKkKe
Pa3yMHOM HCIOJNb30BAaHUU JIOCTHOKEHUM HAyKW MU TEXHOJOTHH IS
JANbHEHIIIEro pa3BUTHUS YEJIOBEYECKOIO 00ILECTBA;

MPUMEHSThH PA3IMYHbIE CTIOCOOBI pabOTHI ¢ MHpOpMaIuel (PU3NIECKOTO
COJIEp)KaHHUSI C MCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TE€XHOJIOTUM, IIPU FTOM HCIOJb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU I TMOUCKA, NEPepadOTKU M TMPEAbSIBICHUS Y4eOHOU U
HAy4YHO-TOIYJISIPHON uHpOopMaIu, CTPYKTYPUPOBAHUS U
UHTEpHIpeTauud  uWHGOpPMAIMK,  MOJIYYEHHOM M3  pa3lInyHBIX
MCTOYHUKOB, KPUTHUYECKH AHAJIM3UPOBATH MOIy4YaeMyr0 HH(GOpMAIIIIO



U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAaHUH,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UH(POpMaALUK;

OpOSIBIISITh ~ OPTraHU3alMOHHBIE W TO3HABaTEJbHBIE  YMEHUS
CaMOCTOSITEIFHOTO ~ NMPUOOPETeHHsT HOBBIX 3HAHUW B  Ipolecce
BBITNOJIHEHUS IPOEKTHBIX U yU4EOHO-UCCIIE0BATEIBCKUX PadOT;
paboTarh B IpyIIE C UCHOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh  pabOTy  TPYMNIbl,  PAlMOHAIBHO  PacHpelessTh
NeSITEIbHOCTh B HECTAHIAPTHBIX CHUTYyalUsX, aJEKBATHO OLIEHUBATh
BKJIaJ Ka)XXJI0TO M3 yYaCTHUKOB T'PYMIIbI B PELIEHUE paccMaTpUBAEMOMN
npo0IeMBbl;

IPOSABIIATH MOTUBAIMIO K Oyaylield MpopecCHOHATILHON AesTENbHOCTH
O CTIEIHATIBHOCTSAM (DU3UKO-TEXHHUECKOTO MPOUIIS.
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Uroro no pazaeny 59
Pazpnen 4. JIEKTPOIUHAMUKA
but6mmoreka [JOK
4.1 INEKTPUYECKOE NoJIe 24 I https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSIHHBIN 2TIEKTPUIECKUN TOK 24 1 hitps://m.cdsoo.rw/fl 6b68d7
bu6nuoreka [JOK
4.3 TOKH B pasTHIHbIX CpeAax 6 https://m.edsoo.ru/f16b68d7
4.4 Pemienue 3amau 9
Uroro no pazneny 63
Paznen 5. DUSHUYECKUM MPAKTUKYM
. bubnuoteka [JOK
>0 | usmieckiii npakTHicyM 16 16 https://m.edsoo.rw/f16b68d7
Hroro no paszneny 16
bubmuoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 »04 2 16
I[TPOT'PAMME



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

11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB M TeM
MPOorpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTbl

IIpakTnyeckue
padoTbl

DuiekTpoHHbBIE (UG POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznea 1. JIEKTPOJJUHAMUKA

but6mmoreka [JOK
I MarsrHoe noste 14 https://m.eds00.1ru/39859¢f1
12 DneKTpoMarHuTHas 13 1 bubmuorexa [JOK
’ WHAYKLIUA https://m.edsoo.ru/39859¢f1
Wroro no pazneny 27

Paznea 2. KOJIEBAHUSA U BOJIHBI

)1 MexaHuueckue 10 bubmuoreka [[OK
’ KoJIeOaHus https://m.edso00.ru/39859¢f1
59 DJIEKTpOMarHuTHbIE 15 bubnuorexa [JOK
’ KoJIeOaHus https://m.eds00.ru/39859¢f1
Mexannueckue u
2.3 DJIEKTPOMATrHUTHBIC 10 1 bubmorexa LHOK
’ p https://m.edso0.ru/39859¢f1
BOJIHBI
bu6mmoreka [IOK
2.4 O 25 1
frruia https://m.eds00.ru/39859¢f1
2.5 Pemnrenue 3anau 15
Uroro no pazaeny 75

Paszea 3. OCHOBBI CIIEIIMAJIBHOU TEOPUM OTHOCUTEJIBHOCTH



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

bu6mmoreka [IOK

3.1 Ocroser CTO > https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 5
Pa3nea 4. KBAHTOBAS ®PU3UKA
41 Kopnyckynsipao- 15 bubnuorexa [IOK
’ BOJIHOBOU JTyaju3m https://m.edsoo.ru/39859¢f1
but6mmoreka [JOK
4.2 Pu3mka aroma > https://m.edso0.ru/39859¢f1
®du3nKa aTOMHOTO si7pa
4.3 U DJIEMEHTAPHBIX 5 bubnnorexa LHOK
) P https://m.eds00.1ru/39859¢f1
YAaCTHIL
4.4 Pemnrenue 3anau 15
Uroro no pazaeny 40

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

OIEeMEHTHI ACTPOHOMUH

bu6mmoreka [IOK

5.1 12
1 acTpoPu3uKu https://m.edsoo.ru/39859¢f1

5.2 Pemrenue 3anau 4

Uroro no pazaeny 16

Paszea 6. PUSHUYECKUN IPAKTUKYM

6.1 duznveckuit 16 16 bu6mmoreka [IOK
’ HPAKTHKYM https://m.eds00.ru/39859¢f1
Hroro no pazaeny 16

Paznea 7. OBOBIIIAIOIIEE IIOBTOPEHHUE



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

7.1

Cucremaruzanus u
00o0meHme
MIPEIMETHOTO
COJICp)KaHUS M OIBbITA
JeSTeILHOCTH,
MpUOOPETEHHOTO TIPH
U3Y4YEeHHH Kypca
¢buzuku 10 — 11
KJIaCCOB

15

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Utoro no pazneny

15

PesepBHOE Bpems

10

bubnuoreka [JOK
https://m.edsoo.ru/39859¢f1

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

204

16



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




IHOYPOYHOE INIAHUPOBAHUME

10 KJTIACC
Ne Koun4yecTBo 4yacoB DJIeKTPOHHbIE
Jlara uudgposbie
Tema ypoka KonTpoabHbie IIpakTnueckue
n/ Bcero U3yYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcsbl
bubmuoreka [JOK
®uzuka — pyHIaMeHTalbHas HayKa
1 1 https://m.edsoo.ru/1beef3
0 MpHUpojIe
46
Hayunslit MeToq o3HaHUs U bubmuoreka [IOK
2 METO/IbI UCCIIEJOBAHUS (PU3UUECKUX 1 https://m.edsoo.ru/3a7fde
SIBJIEHHI 29
DKCIEPUMEHT U TEOPHS B MPOLIECCE bu6mmoreka [JOK
3 no3HaHus npupozsl. Habmonenue 1 https://m.edsoo.ru/34¢49
Y DKCIIEPUMEHT B (pU3UKE 931
b K
CrniocoOsl u3mMepeHus: GU3NIECKUX nomotexa O
4 1 https://m.edsoo.ru/ca2def
BEJIMYUH
03
AOCOIIOTHAS 1 OTHOCHUTEIIbHAS bubnuorexa [JOK
5 HOTPEIIHOCTH U3MEPEHUI 1 https://m.edsoo.ru/7f18fd
(pU3UYECKUX BEITMUMH a3
MopaenupoBanue B (pusuke. Ponb u
MCCII[“O (bimxn B (bO(bMI/I OBaHUU bubmmorexa LIOK
6 . p . p 1 https://m.edsoo.ru/eabbd
COBPEMEHHOU HaAYyYHOI KapTUHBI edl
MHpa, B IPAKTUYECKON -



https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346

NEATENbHOCTH JIIOJIEN

Mexannueckoe IBMKEHUE.
CucreMa orcuera.

but6mmoreka [JOK

7 OTHOCHUTENBHOCTh MEXAHUYECKOTO https://m.edsoo.ru/e9a52f
nswkenus. [Ipsimas u oOpaTHas 02
3a/1a4l MEXaHUKHU
Pannyc-BekTop maTepualbHON
TOYKH, €r0 IPOEKIIMU Ha OCU bu6muoreka [IOK
8 KoopauHar. Tpaekropus. https://m.edsoo.ru/30a10
[Tepememenune. Cxopocts. Mx 8a5
IPOEKIIMY Ha OCU KOOPAMHAT
PaBHOMEpHOE IIPAAMOJIMHEWHOE
but6mmoreka [IOK
9 nBwkenue. I'paguueckoe Ol}HC&HHe https://m.edsoo.ru/39ba7
PaBHOMEPHOTO MPSMOJMNHENHOTO 190
JBUKCHUS
CrnosxeHue nepeMeIieHuii u bubmorexa [OK
10 . https://m.edsoo.ru/761d1
ckopocrei. Pemenue 3agau 8aa
HepaBHOMepHOE BMKEHUE.
MrHoBeHHas CKOPOCTb. bubnmoreka [JOK
11 VYckopenue. [Ipsamonnneiinoe https://m.edsoo.ru/a9954
JBUKEHHE C TIOCTOSTHHBIM 9a7
YCKOpEHUEM
I'paduueckoe onmcanue bubnuoreka LIOK
12 IIPSIMOJIMHEWHOTO IBUKEHHUS C https://m.edsoo0.ru/b7560
MOCTOSTHHBIM YCKOPEHUEM bbf
13 CBobosHoe naseHue. Y cKopeHue bu6nuoreka LIOK



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02

CcBOOOJHOTO TaJCHUA. 3aBUCUMOCTD

https://m.edsoo.ru/f7381
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS 09¢
OT BPEMEHH U UX IpauKu T

bubnuoreka [JOK

JBmxenue Tena, OpOIIEHHOTO MO/

14 https://m.edsoo.ru/71cbb
YTJIOM K TOPU30HTY
4f5
KpuBonuHneliHoe 1BUKEHUE.
JIBIKeHUE TT0 OKPYKHOCTH.
. bubmuoreka [JOK
VYrioBas v IMHEWHAst CKOPOCTb.

15 https://m.eds00.ru/33196
[Tepuon u yactora. the
LlenTpocTpeMHUTENBHOE U TIOJIHOE T
YCKOpEHHUE
KonTtponbHasg padora 1mo TeMe Bubmaoreka LOK

16 | p "p https://m.edsoo.ru/1242f

Kunematuka
32e¢
IIepsslif 3axk0H HproTOHA.
WNHuepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK

17 [IpuHOAII OTHOCUTENIBHOCTH https://m.edsoo.ru/5a9%¢4
lNanunes. HennepuuanbHbie a64
CHUCTEMBI OTCUETa

. bubnunoreka [JOK
Cuna. PaBHOEHCTBYIOIIAS CHJTIA.

18 . https://m.edsoo.ru/141d3
Bropoii 3akon HeroToHa. Macca 337
BzanmonetlictBue Ten. Tperui Bubmiorexa LIOK

19 P https://m.edsoo.ru/57dba
3akoH HeroTona

505
20 [MpuHIHMI Cynepro3uiuy CHIL. bubmoreka [LIOK



https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c

Pewenne 3a1a4 Ha npuMeHeHne https://m.edsoo.ru/bdf99
3akoHOB HrroTOHA 7fb
3aKOH BCEMUPHOTO TATOTEHUS. bu6muoreka [JOK

21 OKBUBAJIEHTHOCTb IPABUTALIMOHHON https://m.edsoo.ru/9aba2
¥ UHEPTHOM MAacChl b0a
Cuia TSDKECTH U YCKOPEHUE Bubmiorexa LIOK
22 yexop https://m.edsoo0.ru/22757
CBOOOIHOTO MaJICHUS
26
JIBmkeHne HeOECHBIX Te U UX
ACKYCCTBEHHBIX CIIYTHUKOB Bubmiorexa LIOK
23 y Y ' https://m.edsoo.ru/11abfa
[TepBast kocMHuUecKasi CKOPOCTb. 0a
3akonbl Kemnepa o
but6mmoreka [{OK
Cuia yopyroctu. 3akoH I'yka. Bec
24 yupy y https://m.edsoo.ru/0ae2c
TeIa ds4
Cuna tpenust. [Ipupona v BUIIbI CUil bubnnorexa LIOK
https://m.edsoo.ru/1fa864
25 TpeHus. J[BIKEHHUE B )KUIKOCTH U 9
Ta3¢ € yHCTOM CUIIBI https://m.edsoo.ru/2¢cb29
COTIPOTHBIICHUS CPEIBI 676
bu6mmoreka [{OK
Hasnenue. 'mapocratuueckoe
26 https://m.edsoo.ru/a28aa
nasienue. Cuia Apxumena
7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubmrorexa LIOK
27 IlocTymarenpHOe U BpalaTelILHOE Bubmiorexa LIOK
y p https://m.edsoo.ru/2b95d

JIBU>KEHUE TBEPJIOTO TeJla

Sle



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb

MOMEHT CHJIBI OTHOCHTEIBHO OCH

bubmuoreka [JOK

28 https://m.edsoo.ru/653d3
Bpaienus. [1neqo cuibl
459
CrnosxeHue cull, MPUIOKEHHBIX K
TBepaomy Teny. LleHnTp Tsokectu bubmorexa OK
29 DAOMY eIy P https://m.edsoo.ru/9aa79
Tena. Y CIOBUs paBHOBECHS a7d
TBEpJAOTro Tena. Buasl paBHOBecHs T
but6mmoreka [JOK
30 Permenne 3agau https://m.edsoo.ru/dc1caa
c0
KonTponbnas padota no teme bubmuoreka [IOK
31 "lunamuka. CTaTUKa TBEPOTO https://m.edsoo.ru/9f5a57
Tena" 4c
HNMnynsc MaTepuaibHON TOYKH,
CHUCTEMBbI MaTepUATIbHBIX TOYECK. bu6mmoteka [JOK
32 LenTp Macc cuctembl https://m.edsoo.ru/4bb82
MaTepUAIbHBIX TOYEK. TeopemMa o 94b
JBUKCHHUH [IEHTPA MacC
NMiynbe cunbl M UISMEHEHHE bubnuoreka IIOK
33 UMITyJIbCa TeJla. 3aKOH COXPAaHEHUS https://m.edsoo.ru/13f0a2
umIyibsca. PeakTuBHOE ABMKECHHE 21
MoMeHT uMItybca MaTepUAILHON
touku. [Ipencrasienue o bu6morexa TIOK
34 P https://m.edso0o.ru/d6532
COXpaHEHUU MOMEHTA UMITYJIbCa B b9
LIEHTPAJIbHbBIX MOJIAX T
35 Pemenue 3amau Bubmiorexa LIOK

https://m.edsoo.ru/f7706



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459

de3

Pabora crinbel Ha MaJioM U Ha
KOHCYHOM HepeMeHICHI/II/I.

bu6mmoreka [JOK

36 https://m.edso0o.ru/91397
I'paduueckoe npencraBaeHue 47
paboThl cuitbl. MOIIHOCTE CUITBI T
Kunerunueckas sueprus. Teopema bu6mmoreka [{JOK
37 00 M3MEHEHNH KHHETUYECKON https://m.edsoo.ru/9a5e2
SHEPIrUu MAaTEPUAIBHON TOUYKHU 74
[ToTeHnuanpHbIC U
but6mmoreka [{JOK
HEMOTCHITUAIBHBIC CHJIBI.
38 https://m.edsoo.ru/554baf
ITorenuumaneHas sHeprus. Bropas o
KOCMHUYECKasi CKOPOCTh -
TpeTbs KOCMUYECKast CKOPOCTb.
CBs13b paOOTHI HETMOTEHITMATBHBIX
. but6mmoreka [IOK
CHJI C UI3MEHEHHUEM MEXaHUYECKOM
39 https://m.edsoo.ru/f57b4e
SHEPTUU CHCTEMBI TeJl. 3aKOH o1
COXPaHEHUS MEXaHHUECKON _
SHEPTUU
Yupyrue u Heynpyrue
bubmunoreka [JOK
CTOJIKHOBEHUS. Y paBHEHUE
40 . https://m.edsoo.ru/f30{43
Bepuynnu myist uaeanbHOR b6
JKHUIKOCTH T
but6mmoreka [JOK
KonTponbhas pabota mo Teme
41 " " https://m.edsoo.ru/474e7
3aKOHBI COXpaHEHUS! B MEXaHUKE da
1 Pa3ButHe npencraBiaeHuii o bubmuoreka [IOK

npupoie Tem1oThl. OCHOBHBIE

https://m.edsoo.ru/b0a44



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/f7706d63

nonioskenust MKT. Jluddysust.

5f
BpoyHOBCKOE IBUKEHHE -
Crpoenue ra3000pa3HbIX, )KUIKUX
Y TBEPJIBIX TeJ. XapaKTe buomorexa OK
43 p - 4P . p https://m.edsoo.ru/c44d0
JIBMDKCHUS U B3aMOJICHCTBHS e
YaCTHI] BEIECTBA o
Macca u pa3Mepbl MOJIEKY T bu6muoreka [IOK
44 (aromoB). KonmuecTBo BemiecTna. https://m.edsoo.ru/c5b72
[TocTostnnas ABoraapo ab7
Temneparypa. TemnnoBoe bubmorexa OK
45 patypa. https://m.edsoo.ru/0070d
paBHoBecue. [lkana L{enscus 493
but6mmoreka [{OK
46 Pemenue 3anau https://m.edsoo.ru/1531a
ba5
bubnunoreka [IOK
47 WneanbHblil Ta3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2
367
YpaBHeHue MeHeneena- bubmorexa TIOK
48 N https://m.edsoo.ru/8d12¢
Knaneiipona. Pemenue 3anau 18
bubnuoreka [JOK
AGcomoTHas TemnepaTypa. 3akoH
49 https://m.edsoo.ru/14¢02
JanbpToHa
dif
N3onpoiieccrl B ueaabHOM rase ¢ bu6mmoreka [{JOK
50 IIOCTOSIHHBIM KOJIMYECTBOM https://m.eds00.1u/68878
BEIIECTBA dsl



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

I'paduueckoe npeacraBineHue

bubnunoreka [IOK

51 M30MPOLECCOB: U30TEpPMa, U30X0pPa, https://m.edsoo.ru/13443
n3zobapa 27b
bubnuoreka [JOK
52 OcHoBHOe ypaBHeHHe MKT https://m.edsoo.ru/c8094
721
but6mmoreka [JOK
53 Perrenne 3agau https://m.edsoo.ru/10265
a05
CBs13b a0CONIOTHON TEMIIEPaTyphl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 . N N https://m.edsoo.ru/
CpelHel KHHETHYECKOH Hepruen 38af875
MOCTYNaTEIbHOTO TEIJI0BOIO
JIBW)KEHUS €€ YacTuIl
O600611eHre U cucTeMaTU3alus brbmorexa ITOK
55 . " " https://m.edso0.1u/09d12
3HaHuil no Teme "OcHoBel MKT £d8
bu6mmoreka [JOK
Konrponbnas pabora o Teme
56 " " https://m.edsoo.ru/13ada
OcuoBbl MKT
d59
TepmoanHaMHuueckas CUCTEMA.
3aaHue BHEIIHUX yciaoBui i T/1
cucTeMbl. BHenHuEe 1 BHYTpEHHHE bubnmoreka [JOK
57 napameTtpsl. [Tapamerpsr T /1 https://m.edsoo.ru/5f8d3
8a3

CUCTEMBbI KaK Cpe/IHUE 3HAYCHHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b

HyneBoe Hauano TepMOAMHAMUKH.
CamMonpou3BosibHasl penaKcarus

bubnuoreka [JOK

58 https://m.edsoo.ru/8ec51
T/l cucTemsl K TEIJIOBOMY 0
PaBHOBECHIO o
Mogenb ueanbHOro ra3a B bubnuoreka [JOK
59 TEPMOJAUHAMUKE. Y CITOBUS https://m.edso0.ru/29355
MIPUMEHUMOCTHU 3TON MOJEITHN 001
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KonTtponbHas pabora 1o Teme bubnmoreka [JOK
76 "Tepmonnnamuka. Temnossie https://m.edsoo.ru/1b6e2
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@uU3HYECKU IPAKTUKYM I10 TEME
"N3mMepeHue cuibl ToKa U
HaTPSOKEHUS B T[S IOCTOSTHHOTO
TOK: pu HOMOII Y aHAJTOTOBBIX U Bubmorexa LIOK
145 p B https://m.edsoo.ru/5643¢

UG POBBIX U3MEPUTEIBHBIX
npubopoB" uiu "3HaKOMCTBO C
ndpoBoii 1abopaTtopueit mo
dusuke. [Iprmepsl n3MepeHus

a6



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295

($u3nYECKUX BEIMYMH IIPU IIOMOILU
KOMIIBIOTEPHBIX JaTYUKOB"

DuU3HYECKUN PAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO

but6mmoreka [IOK

146 https://m.edsoo.ru/f6292f
JBUKEHMS C LIEJIbIO OIIPEETICHUS st
MI'HOBEHHOM ckopoctn" _
DuU3HUECKU PAKTUKYM 110 TEME
"M3MepeHne yCKOpEeHHUs IIpU
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH)KEHUU T10 bubmorexa TIOK
147 . " https://m.edsoo.ru/6960b
HAKJIOHHOM mockocTn" Ui 6of
"UccnenoBanue 3aBUCUMOCTH ITyTH T
OT BPEMEHU NPU PaBHOYCKOPEHHOM
IBIOKeHUN"
DuU3HYECKU PAKTUKYM I10 TEME
"I/I3MepeHHe YCKOPEHHUA Bubnuoteka LHOK
148 | cBoGoaHOrO MageHus" UK https://m.edsoo.ru/d1ea2
"N3yueHue qBUXKEHUS Tena, 402
OpOILIEHHOr0 rOPU30HTAJILHO"
DuU3HYECKU PAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Teja 110
OKPYHOCTH C ITIOCTOSIHHOM 110 bu6nuoreka IIOK
149 | moayno CKOPOCThIO" UK https://m.edsoo.ru/bef535
"UccrenoBaHue 3aBUCHMOCTH 14
nepuoja ooparieHusi KOHUIEeCKOTro
MasiTHUKA OT €ro napamerpos"”
150 | ®usnueckuii NPaKTUKYM I10 TEME bubnuoreka [JOK



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f

"N3mepenne paBHOICHCTBYIOIIEH
CHWJIBI TIPU ABM>KEHUHU OpycKa 1o
HAKJIOHHOM TJIOCKOCTH" WK
"IIpoBepka rumnoTe3sl 0
HE3aBUCHMOCTH BpEMEHU
JBUKEHHsI OpycKa M0 HaKJIIOHHOM
IUIOCKOCTH Ha 3aJJaHHOE
paccTosiHUE OT €ro Macchl"

https://m.edsoo.ru/0b34d
b84

151

@uU3HYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOZHUKAIOIINX B
MPY>KWHE U PE3UHOBOM 00pasiie, OT
ux nedopmanuun” win "HUzydenue
JBUKCHHSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU
yepe3 JErkuit 670K

bub6nunoreka [IOK
https://m.edsoo.ru/b55b8
lal

®u3HYECKU NPAKTUKYM I10 TEME
"U3mepenue kodddunrenrta
TPEHHUSI 110 BEJIMYUHE YIIIOBOTO
K03 duIMeHTa 3aBUCUMOCTH

b ka [IOK
Frp(N)" niu "UccnenoBanue nosmotexa O
152 . https://m.edsoo.ru/b83bl
JBUKEHHsI OpyCcKa M0 HaKJIIOHHON 607
MJIOCKOCTH C TIEPEMEHHBIM T
Kod(purmeHTOM TpeHus" win
"U3y4yeHue BHKEHUS Ipy3a Ha
BaJly C TpeHUEM"
153 | ®usnveckuii MpakTUKYM I10 TEME bubnuoreka [IOK



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84

"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIA,
MMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T cuil ynpyroctu" win
"N3yueHne yCTOWYMBOCTH
TBEPIOTO TENA, UMEIOIIETO
IJI0IAaAb OMOpPHI"

https://m.edsoo.ru/4a04f4
f7

@uU3HYECKU NPAKTUKYM I10 TEME
"N3MepeHne uMIlysbca Tena mno
TOPMO3HOMY IyTH" WK
"N3mepeHue CUIIBI TSATH, CKOPOCTH
MOJIEIIN IEKTPOMOOHIIS 1

MOIIIHOCTH CHUJIBI TATH" WJIH bubnuoreka [JOK
154 | "CpaBHeHHE U3MEHEHUS UMITYJIbCa https://m.edso0.ru/856fb
TeJla ¢ UMITYJIbCOM CHJIBI" WK 28¢
"HccnenoBanue coxpaHeHUs
HUMITYJIbCA TIPU YIPYTOM
B3aumMojieicTBun" unu "M3mepenue
KHHETHYECKOM SHEPTHH TeJla T0
TOPMO3HOMY ITyTH"
DU3NYECKUN TPAKTUKYM 10 TEME
"N3ydyeHune u30TepMUYECKOro
but6mmoreka [IOK
155 mpouecca (peKOMEH10BaHO https://m.edsoo.ru/e0fe7e

UCTIOJIb30BaHUE IUPPOBOIL
nabopatopun)" niun "MU3ydeHue
M30XOPHOTO Mporecca’ niu

07



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7

"N3yuenune nzobapHoro nporecca'
wnu "lIpoBepka ypaBHEHUS
cocTostHUS"

156

DuU3HYECKUHN PAKTUKYM 110 TEME
"N3mepeHue yaeapHou
TEIIOEMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBaHHMS BeliecTBa' WiIn
"UccnenoBanue aquadaTHOIO
npouecca" wiu "M3yuenue
B3aMMOCBSI3H SHEPTUHU
MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUaKocTen"

bubnunoreka [IOK
https://m.edsoo.ru/2f2faa
61

157

®u3HYECKU NPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus KuaKocTel" nin
"U3mepeHne yaeabHOM TerIoThl
riaBieHus Jpaa” wim "U3yuenne
CBOMCTB HACBIIICHHBIX IApOB" MU
"U3zmepenne abcomroTHOM
BJIQ)KHOCTH BO3lyXa U OLIEHKA
Macchl MApOB B TOMENICHUN".
N3mepenne koddduiimenrta
IIOBEPXHOCTHOT'O HATSKEHUS

bub6nuoreka [JOK
https://m.edsoo.ru/6bla2
3bs

158

®u3HYECKUil NPAKTUKYM IO TEME
"Habmronenne npeBpanieHus

bubnunoreka [JOK
https://m.edsoo.ru/ec424



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61

SHEPTUH 3aPSHKEHHOTO
KOH/ICHCATOpa B YHEPTHIO
U3ITyYCHHS CBETOMOA" UITH
"N3y4yeHue mpoTeKkaHus ToKa B
eMH, coJiepKalie Konaencarop"
unu "PacnpenienieHre pa3HoCTH
MOTCHITUAIOB (HAIPSKEHUS) TIPU
MOCIIeI0BATEILHOM COETMHEHUHN
KOHJICHCAaTOpOB"

[98)
~

159

®u3HYECKU NPAKTUKYM I10 TEME
"UccnenoBanue CMEIIaHHOTO
COCTMHEHHUS PE3UCTOPOB" WK
"U3Mepenne ynenbHOro
CONPOTHUBIICHUS TPOBOJIHUKOB" WIIH
"NccneqoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HANPSHKEHUS JIJIS1 JTAMITbI
HakajauBaHus"

bubnunoreka [JOK
https://m.edsoo.ru/2b179
dog

160

®u3HYECKU IPAKTUKYM 110 TEME
"HaGmronenue anektponuza’ wim
"U3mepenue 3apsana
OJTHOBAJIEHTHOI'O MOHA" WIN
"NccneqoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepatypbl" win "CHATHE BOIBT-
aMIIEpPHOM XapaKTEPUCTUKHU Auoaa"

bubnunoreka [IOK
https://m.edsoo.ru/64bbe
901

161

PeseprubIil ypok. O6001eHue 1
cucreMatu3anuda 3HAHWUH 110 TEME

bubnunoreka [JOK
https://m.edsoo.ru/ed017



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377

"Kunemaruka" do3
PesepBHelil ypok. O6o01IeHHE 1 bu6muoreka [IOK
162 | cucremaTuzauus 3HaHUN MO TEME https://m.edsoo.ru/31499
"Imaamuka" 56b
PezepBHblit ypok. O0001IeHNE U bu6muoreka [JOK
163 | cucremaTuzauus 3HaHUU 110 TEME https://m.edsoo.ru/0f975
"Cratuka TBEpaoro rena" 2ac
PesepHbIii ypok. O6001ICHHE 1 bu6mmoreka [{JOK
164 | cucremartuzainus 3HaHHUI IO TEME https://m.edsoo.ru/6¢0df9
"3aKOHBI COXpAaHEHUS B MEXaHUKe" cc
PesepHbIii ypok. O60011eHNHE U
CHUCTEMaTH3aIlus 3HAHUH 110 TEME bu6mmoreka [{JOK
165 | "OcHoBBI https://m.edsoo.ru/de148
MOJIEKYJIIPHOKHHETHYECKOM 976
teopun"
PeseprubIil ypok. O600meHue u
. bubnunoreka [JOK
CHCTEMaTH3aIus 3HAHUH 110 TEME
166 | https://m.edsoo.ru/Obcc7
Tepmoaunamuka. TeruioBbie el
MantuHbl" o
Pesepubiil ypok. O60011eHIE 1
. but6mmoreka [JOK
CHUCTEMaTH3aIlus 3HAHUH 110 TeEME
167 | https://m.edsoo.ru/59ca5
ArperaTtHbpie COCTOSIHHSI BEIIECTBA. 91
®da3oBbIe epexobl"” o
PesepBHelil ypok. O600ICHHE 1 bu6mmoreka [JOK
168 | cucremaTuzanus 3HaHUU IO TEME https://m.edsoo.ru/f2381c

"DnexkTpuueckoe mnoie"

Oc



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/ed017d93

Pesepubliil ypok. O60011eHIE 1

bub6nmoreka [JOK

169 | cucTemMaTH3anusA 3HAHUM IO TEME 1 https://m.edsoo.ru/3cae6
"TTocTOSTHHBIN TEKTPUUIECKUMA TOK" dal
PesepBHeIit ypok. O6o0IeHHE 1 Bu6nuorexa ITOK

170 | cucTeMaTH3anuUs 3HAHUMA 110 TEME 1 https://m.edsoo.ru/cc768
"Toku B pa3nuyHbIX cpeaax” 1d4

171 | Pemenue 3agau 1

172 | Pemrenue 3amau 1

173 | Pemenue 3agau 1

174 | Pemenue 3agau 1

175 | Pemenue 3agau 1

176 | Pemrenue 3amau 1

177 | Pemenue 3agau 1

178 | Pemenue 3agau 1

179 | Pemenue 3agau 1

180 | Pemrenue 3amau 1

181 | Pemenune 3amaq 1

182 | Pemenue 3agau 1

183 | Pemenue 3agau 1

184 | Pemrenue 3amau 1

185 | Pemenue 3agau 1

186 | Pemenue 3agau 1

187 | Pemenue 3agau 1

188 | Pemrenue 3amau 1



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1

189 | Pemrenwne 3amau

190 | Pemrenune 3amau

191 Perrenue 3agau

192 | Pentenue 3amau

193 | Pemrenwne 3amau

194 | Pemrenne 3amau

195 | Pemrenue 3amau

196 | Pentenue 3amau

197 | Pemenne 3amau

198 | Pemrenne 3amau

199 | Pemrenue 3amau

200 | Pemenue 3agau

201 Pemenue 3amau

202 | Pemenne 3agau

203 | Pemenue 3agau

204 | Pemenue 3agau

—_—t = = = = = = = = = = = = =] =] =

OBILIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

204
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11 KITACC

MIPUOOPHI

N KosanuecTBo yacos DJIeKTPOHHBbIE
]
Hara uupposbie
n/ Tema ypoka KonTposabHbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
1 padoTbI padoThI
pecypchl
BzaumoneiicTBrE MOCTOSTHHBIX
bu6mmoreka [IOK
MarHuTOB U TIPOBOJHUKOB C
1 https://m.edsoo.ru/487a85
TOKOM. MarauTHoe moJie. 93
Iunores3a Ammepa B
BekTop MarHuTHOM UHIYKIUU.
IT I/IHI_II)I/IH cyne no3nu1xni bubmorexa HOK
2 P ynep . 1 https://m.edsoo.ru/4clabce
MAarHUTHBIX noje. Jluauu b
MarHUTHON MHIYKIIUU —
bu6moreka [JOK
MarauTHO€ 1oJie MPOBOIHHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OmnbIT Dpcrena 62
Cina Amniepa, ¢ bu6mmoreka [IOK
4 1 https://m.eds00.ru/26d9¢5
HalpaBJIEHUE U MOAYJb ba
bu6mmorexa [JOK
5 Pemenne 3agau 1 https://m.edsoo.ru/a37a0¢
21
[Ipumenenue 3akoHa Amriepa. bu6mmoreka [IOK
6 DNeKTpOU3MEpUTEIbHBIE 1 https://m.edsoo.ru/ad7718

d7



https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593

Cuna Jlopenua, eé
HaNpaBJICHUE U MOJTYJTb.

bu6mmoreka [JOK

7 JIBro>keHue 3apsiKEHHOM https://m.edsoo.ru/c97afaa
YJACTHUIIBI B OJJHOPOTHOM 1
MarHMTHOM I10J1¢
Bbu6moreka [JOK
8 Pemenue 3angau https://m.edsoo.ru/504e98
c7
bubmuorexa [JOK
9 Pab6ota cunbl Jlopenna https://m.edsoo.ru/d518be
4b
bu6mmoreka [IOK
10 Pemenue 3agau https://m.eds00.ru/93617b
d9
MarauTHO€ 10Jie B BEIIECTRBE. bubnuorexa [JOK
11 deppoMarHeTuky, napa- u https://m.edso0.ru/30ff960
MaMarHeTUKU 8
OcCHOBHBIE CBOICTBA
bubmnoreka LIOK
(beppoMarHeTUKOB.
12 https://m.eds00.ru/0b5819
IIpumeHeHue 0a
(beppomMarHeTUKoOB -
bu6mmoreka [IOK
Pemenwue 3anay mo teme
13 " | https://m.edsoo.ru/5b55¢3
MarnauTHOE 1noJie
07
bubmnoreka LIOK
Pemrenue 3agad mo reme
14 https://m.edsoo.ru/41c4ae

"MaruutHoe noJe"

8a



https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1

SIBneHue IEKTPOMarHuTHOM

bu6mmoreka [JOK

15 nHayKnud. [loTok BekTopa https://m.edsoo.ru/b3efalc
MarHUTHON MHIYKIIUH 1
bu6moreka [JOK
16 O/J1C nnnyxunu https://m.edsoo.ru/48150b
d8
N bu6mmoreka [IOK
3aKOH JIEKTPOMarHUTHOM
17 https://m.edsoo.ru/a6decl
naaykunu Papanes 28
bubmnoreka LIOK
BuxpeBoe anexkrpuueckoe
18 https://m.edsoo.ru/15abel
nose. Toxku dyko
40
bu6mmoreka [JOK
/C K
19 AC myuin 5 https://m.edsoo.ru/0235¢cc
JBIDKYIIUXCS MMPOBOJIHUKAX 0
bu6mmoreka [IOK
20 Pemenue 3anau https://m.edsoo.ru/4dfda6
18
bu6mmorexa [JOK
21 [IpaBuio Jlenna https://m.edsoo.ru/bbc227
26
NunyktuBHOCTH. Katymika bubmmoreka [IOK
22 WHIYKTUBHOCTH B LIEIIU https://m.edsoo.ru/62 1eae
MOCTOSIHHOTO TOKa 9d
bu6mmoreka [IOK
s .ONC
23 BICHHE CAMOMHAYKIHHL. /| https://m.edsoo.ru/7ee60c

CaMOUHIYKIIHH

a8



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1

SHCPI‘I/HI MAarHuTHOI'O IT10JIsA

bu6mmoreka [JOK

24 KaTYIIKH C TOKOM. https://m.edsoo.ru/b3c0ad
DNEeKTPOMArHUTHOE T0JIe 11
bu6moreka [JOK
25 Pemenue 3anau https://m.edsoo.ru/88{69d
2b
O6o06mmenue u bubmnoreka LIOK
26 CHCTeMaTH3allks 3HaHUH T10 https://m.eds00.ru/764840
Teme "DNeKTpoauHaMuKa" 25
bu6mmoreka [IOK
KonTponbhas pabota mo teme
27 " " https://m.edsoo.ru/8ae09b
DNeKTpoIuHAMHKA 08
KonebarenbHas cucrema. bubmuorexa [JOK
28 CB00OoOIHBIE KOJIE0aHWS. https://m.edsoo.ru/7c1db3
TapMOHUYECKHE KOJIEOaHUsI 85
KunemaTtuueckoe u bubnuotexa [JOK
29 JTUHAMUYECKOE OTIMCaHNE https://m.edsoo.ru/87ce94
KOJIeOaTCIIbHBIX JIBHOKCHUI 98
DHEPreTUYECKOE OIUCAHME.
BriBOI ntHAMUYECKOTO
bu6mmoreka [IOK
OTHCaHUsl TAPMOHHYECKUX
30 . https://m.edsoo.ru/e3¢996
KOJIeOaHUH U3 UX 9
SHEPTEeTUYECKOI0 U T
KHMHEMATHYCCKOTO OTTUCAHUS
bu6mmoreka [IOK
31 Awmmuutyna u ¢daza xojaebaHuit https://m.edsoo.ru/7a0c43

9a



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11

[Tepuona u yacTora KoJieOaHUH.
[Tepnoa ManbIx cCBOOOIHBIX

KoJIcOaHHMI MaTEeMaTHYECKOTO Bubmorexa ITOK
32 vasimKa, TIepHox https://m.edso00.ru/e03993
. 19
CcBOOOIHBIX KOIeOaHUH -
MPY>KUHHOT'O MasiTHUKA
3aryxaromme KonedaHusl. bu6nuoreka LIOK
33 BriHyxeHHbie KoJeOaHMsI. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6mmorexa [JOK
34 ABTOKOIIE0aHUS https://m.edsoo.ru/6add26
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bu6moreka [JOK
https://m.edsoo.ru/ad73el
45

119

[TpMEHHMMOCTh 3aKOHOB
(bu3uKH 1151 O0BSCHEHHUS
MPUPOIBI KOCMUYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKHUX
HCCIeIOBaHUM

bubmnoreka LIOK
https://m.edsoo.ru/39¢440
28

COBpeMCHHBIe OIITHYCCKHEC

bubmnoreka LIOK

120 TEJIECKOMbI, pAAUOTEIECKOIIBI, https://m.edsoo.ru/4877aa
BHeaTMoc(epHasi aCTpOHOMMS le
Bun 38é31H0r0 HeOdA.
N bubmuoreka [JOK
Co3sBe3nus, ApKUe 3BE3bI,
121 https://m.edsoo.ru/aac588

IIaHETHhI, UX BUAUMOC
JABHKCHHUEC

eb



https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/1ac08a5b

Comnneunas cuctema. ComHrie.
CosHedHast akTUBHOCTb.

bubmuorexa [JOK

122 https://m.edsoo.ru/22748¢
Ucrounuk sneprun CosHia u ba
3BE3] T
3BE3/bI, NX OCHOBHBIE
XapakTepUCTUKH. J(narpamma bubmorexa HOK
123 " p p o p https://m.edsoo.ru/421699
CIIEKTPAILHBIN KJIacc — 44
CBETHMOCTE" T
. bu6mmorexa [JOK
3Be3abI IIIaBHOM
124 https://m.edsoo.ru/b3cb76
IOCJIEJOBATEIILHOCTH 6
BuyTpennee crpoeHue 3BE311.
CoBpeMeHHbIE MPEICTABICHUS bubnuorexa [JOK
125 | o mpouCXO0XIEHUH U https://m.edsoo.ru/d09da4
sBoJiroruy CoJTHIIA U 3BE3I. 94
OTalbl JKU3HHU 3BE3]
Mueunsiii [1yTe — Hama
bu6mmorexa [JOK
I'amaxTuka. TUIel TaTaKTHK.
126 . https://m.edsoo.ru/7cd10a
UEpHbIe ABIPHI B sApax 0a
raJlakTUK T
Bcenennas. Pacmimpenue Bt OK
Bceenennoii. 3akon Xao06ua. ubnmorexa L
127 https://m.edsoo.ru/3dbdf0
Teopus bonpmoro B3peIBa. 0
PennkroBoe uzinyuenue o
MacmrabHast CTpyKTypa bubmmorexa TIOK
128 https://m.edsoo.ru/ce2346

Bcenennoii. MeTaranaktuka

33



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4

129

Hepeménnnie mpobieMbl
aACTPOHOMHU

bubmnoreka LIOK
https://m.edsoo.ru/d37d9ff
e

130

Du3nYeCcKuil NPAKTUKYM 10
teme "HccnenoBanue
MAarHMTHOTO ITOJISI TOCTOSHHBIX
MarHuToB' WJIIH
"WccnenoBanue CBOMCTB
(heppoMarHeTUKoOB" WU
"HccnenoBanue QeHCTBUS
IIOCTOSHHOTO MarHuTa Ha
pamKy ¢ TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361a
ef

131

Du3nYeCcKuil NPAKTUKYM 10
teme "M3mepenue cuisl
Awmnepa" win "M3yuenne
3aBUCHMOCTH CHJIbI AMIiepa OT
CWJIBI TOKA" WIIN
"OnpeneneHne MarHUTHOM
MHAYKIMHY Ha OCHOBE
n3MepeHus cuiibl Amrepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae9le
9

132

Pu3HYeCKUil IPAKTUKYM 10
teme "HccnenoBanue siBlIeHNs
3JIEKTPOMATrHUTHOMN
UHIYKIUU" WIN
"OnpeneneHue UHIYKIUU
BUXPEBOTO MarHUTHOTO 1MOJIs"

https://m.edsoo.ru/
¢36658da

133

DU3NYECKUN TPAKTUKYM I10

bu6mmoreka [IOK



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/d37d9ffe

teme "HccieqoBanme ABICHUS

camouHaykuu'" win "Coopka https://m.edsoo.ru/b8fb63
MOJIENN DJIEKTPOMArHUTHOTO 91

reHeparopa"

@u3HYECKUl IPAKTUKYM I10

teme "M3mepenue nepuoaa bu6nmoreka [JOK

134 | cBOOOMHBIX KOJEOAHUI https://m.edsoo.ru/5d159d
HUTSIHOTO M TIPY>KUHHOTO 35
MasiTHUKOB"
Pu3HYeCKUil IPAKTUKYM I10
teme "[IpeoOpazoBanue Bubmmorexa [IOK
135 https://m.edsoo.ru/a28026
SHEPIUU B MPY>KUHHOM bd
MasiTHUKE" o
Pu3nYeCKUil NPAKTUKYM 10
teme "HccnenoBanue
MIEPEMEHHOT0 TOKa uepe3
MOCJIeI0BATEIILHO bubmuoteka [JOK
136 | coenuHEHHBIE KOHIEHCATOP, https://m.edsoo.ru/89dc2d
KaTyIIKy U pe3ucTop" Win 90
"UccnenoBanue paboThI
WCTOYHHKOB CBETA B IIETIH
[IEPEMEHHOT0 TOKa"
®u3nyYeCcKuil MPaKTUKYM 110 bu6nuoreka [IOK
137 | Teme "H3yuyeHue napamMeTpoB https://m.eds00.ru/b10066
3BYKOBOW BOJIHBI" la
138 Du3nYeCcKil IPAKTUKYM 10 bu6muorexa LIOK

teme "M3mepenue nokasarens

https://m.edso00.ru/42569¢



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391

MPEJIOMJICHUS CTEKJIa" WK
"[lonyuyenne n300paxxeHus B

al
CUCTEME U3 IJIOCKOTO 3epKajia
W JTUH3BI"
@u3HYECKUl IPAKTUKYM I10
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
bubmuorexa [JOK
paccTosiHUSA OT BelecTBa (Ha
139 " https://m.edso0.ru/b879fb
MIpUMepe KUIKUX JINH3)" W 3t
"U3mepenne GOKyCHOTO o
PaCCTOSIHUS PACCEUBAOIINX
uH3"
DU3NYECKUN TPAKTUKYM I10
" bu6mmoreka [IOK
teme "HaOmonenue
140 https://m.edsoo.ru/8b7ac?
T PaKIIK, HHTEPPEPEHITUN 37
Y TIoJIsipU3aIuu ceera' _
@u3HYeCcKuil MPAKTUKYM 10
teme "OmnpeneneHne NMITyJibca
bu6mmoreka [IOK
Y DHEPTHH PEIIATUBUCTCKUX
141 https://m.edsoo.ru/63756¢
gactull (1o ¢ororpadusim A7
TPEKOB 3apsHKEHHBIX YaCTHUI] B —
MarHUTHOM T10J1e)"
Pu3HYeCKUil IPAKTUKYM 110
teme "M3mMepenue nocTosiHHON bu6nuorexa LIOK
142 IInanka Ha OcHOBE https://m.edsoo.ru/eb916f
82

uccienoBanus Gporodddexra"
v "UccnenoBanue



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

3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]T OT HanpspKeHus"

143

Du3HYeCKUil IPAKTUKYM 10
teMe "MccrnenoBanue criekTpa
pa3peKEeHHOT0 aTOMapHOI0
BOJIOpOJAa U U3MEPEHHE
noctostHHOM Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651e
b8

144

Pu3HYeCKUil IPAKTUKYM 10
teMe "HccnenoBanue
pannoakTUBHOTO (hoHA C
KCIIO0JIb30BaHUEM JI03UMeETpa"
uiu "M3ydenue noriomneHus
Oera-yacTuIl alFOMUHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe
(S

145

Pu3nYeCKUil NPAKTUKYM 10
teme "HaGmroieHust 3BE34HOTO
Heba HEBOOPYKEHHBIM TII1a30M
C MCIIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN
JUISL OIIPEJIEIICHNUS TIOJIOKEHUS
HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOTO
MOJTyLIApHst U sIpKUeE 3BE37b1"
niu "HabmroieHus B Teneckon
JlyHsl, IUTAHET, TYMAHHOCTEN U
3BE3QHBIX CKOIUICHUN"

bubmuorexa [JOK
https://m.edsoo.ru/107202
le

146

O0600111eHE U

bu6mmoreka [JOK



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8

cucTeMaTu3anus 3HaHuii. Pois
(GU3MKK ¥ aCTPOHOMUH B
9KOHOMHUYCCKOH,
TEXHOJIOTHICCKOM,
COIIMAILHOM U DTHYECKOU
chepax neaTenbHOCTH
YyeJloBeKa

https://m.edsoo.ru/ad6dde
ed

O0001IeHuEe U
cucreMatu3anusa 3HaHuu. Poib

bu6mmoreka [JOK

147 | wm mecto QU3UKU U https://m.edsoo.ru/18f19f7
ACTPOHOMUU B COBPEMEHHOM c
HAay4YHOM KapTHHE MHUpa
O0600mIeHuEe U
cucTeMaTu3alus 3HaHui. Posib
¢bu3nveckoii Teopun B
(dhopmMHupoBaHUU
MIpe/ICTaBICHUH 0 PU3nYecKon bu6morexa TOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHpPa, MECTO 1
(U3HYECKOI KapTUHBI MHpPA B -
o01eM psiay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPO/IE
O06001menue u bu6mmoreka [JOK
149 CHCTEMaTH3allis 3HAHUH 110 https://m.edsoo.ru/b032fc
teme "Kunemaruka" 4b
150 O06o0meHue u bubmuoreka [JOK

cUCTeEMAaTHU3alUd 3HAHUU O

https://m.edsoo.ru/4e31b5



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed

teme "Kunemarnka"

07

O06006111EHE U

bu6mmoreka [IOK

151 cuCTeMaTH3alus 3HaHuH o https://m.edsoo.ru/2dfbafc
teme "J{unamuka" S
O0600meHne
. bu6mmoreka [IOK
CUCTEMaTH3aIMA 3HAHUH T10
152 " https://m.edsoo.ru/3cca48
Tteme "CraTuka TBEpA0Tro e
Tema" T
O6o06mmenue u
. bubmnoreka LIOK
CHUCTeMaTH3alis 3HAHUH 110
153 " https://m.edsoo.ru/32a4d1
TeMe "3aKOHBI COXPAHEHUS B a0
MeXaHHKe" T
O6o06menue
. bu6moreka [JOK
CcHUCTeMaTH3alvs 3HAHUH 110
154 " https://m.edsoo.ru/ed440c
teMe "OCHOBBI MOJIEKYJISIPHO- a8
KUHETUYECKON Teopun" _
O6o06menue
. bu6mmorexa [JOK
CHUCTeMaTH3aIvs 3HAHUH 110
155 " https://m.edsoo.ru/c63f7¢cl
teme "TepMoanHamuka. 0
TemnoBbsie MaIuHb" B
O6o06meHue u
CHCTEMAaTU3alMs 3HaHUH 110 bu6mmorexa [JOK
156 | Tteme "ArperatHble COCTOSHUS https://m.edsoo.ru/1d36b5
BeniecTBa. Pa3oBbIe bl
nepexomsl"
157 O6o06menue u bubmuoreka [JOK

cUCTeEMaTHU3al g 3HAHUU 1O

https://m.edsoo.ru/3bf0def



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507

Teme "Dnexkrpuueckoe nosue"

9

O06006111EHE U
cUCTeEMAaTHU3alusg 3HaAaHUU 1O

bu6mmoreka [IOK

158 \ . https://m.edsoo.ru/71453¢
teme "IlocTosIHHBIN o6
AJEKTPUYECKUH TOK" o
O0600111eH1E U
. bu6mmoreka [IOK
cHCTeMAaTH3aIs 3HaHUH 110
159 " https://m.edso0.ru/3d4007
Teme "TOKHU B pa3mTUIHBIX Ta
cpenax" /a
O0600meHue u bu6mmoreka [IOK
160 cuUcCTeMaTu3anusg 3HaHUU 10 https://m.edso0.ru/3b4c06
TeMe "MaruuTtHoe noie" ae
PesepsuEIil ypok. O000IIIEHNE
P P . bubmuorexa [JOK
M CHUCTEMAaTHU3alMs 3HAHUH 110
161 " https://m.edsoo.ru/053e22
TeMe "DIeKTpOMarHuTHAs 43
UHAYKIUA" _
Pesepsusblil ypok. O000IIIEHE
P P . bubmuoreka [JOK
M CHCTEMATHU3ALMs 3HAHUH 110
162 " https://m.edsoo.ru/d6310b
TeMe ""MexaHUUecKHe i
konebOanus" o
Pesepsusblii ypok. O000IIIEHNE
P P . bubmuorexa [JOK
M CUCTEMATU3alHs 3HAHUM 110
163 " https://m.edsoo.ru/5¢2bb8
Teme "DNeKTpOMarHUTHbHIE 1d
KoJieOanus" 3d
PesepBHblIit ypok. O60011eHNE bu6nuorexa LIOK
164 | wu cucremaruzauus 3HaHUMN 1O https://m.edsoo.ru/96a7a2

Teme "MexaHnyecKue 1

dd



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9

3JIEKTPOMArHUTHBIE BOJIHBI"

PesepBHbIit ypok. O600mIeHNE bubnuoreka [JOK
165 M cUCTeMAaTu3alys 3HaHuH 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PezepBHblit ypok. O0001eHNE bu6moreka [IOK
166 M cUCTeMaTu3alys 3HaHuH 110 1 https://m.edsoo.ru/Sbeclc
teme "OcnoBrl CTO" 65
PesepsuEblil ypok. O000IIIEHNE
P b N bubmnoreka LIOK
M CHUCTEMAaTHU3alMs 3HAHUH 110
167 " 1 https://m.edsoo.ru/f7¢59d
teme "KopnyckymnspHo- 18
BOJIHOBOU Jyayin3m" -
PeseprubIil ypok. O60011eHIE bubmmoreka [JOK
168 M CHCTEMAaTH3aIMs 3HAaHUH 110 1 https://m.edsoo.ru/115116
teme "dusuka atoma" 34
PesepBusblil ypok. O000IIIEHNE
" CI/I(IJ)TeMaTIZfaHI/Iﬂ 3HAHHUH 110 Bubmiorexa LIOK
169 " 1 https://m.eds00.ru/905¢5¢
teme "®du3rnka aTOMHOTO siApa <0
Y JIEMEHTAPHBIX YaCTHUIL" T
PesepBusblil ypok. O000IIIEHNE
" CI/IfTeMaTIZfaHI/ISI 3HAHHUH 110 Bubmzorexa LIOK
170 " 1 https://m.edsoo.ru/2bffb94
TeMe "DIIEMEHTEI .
acTpopuzuku"” N
171 Pemrenue 3anau 1
172 Pemtenue 3agau 1
173 Pemrenue 3anau 1
174 Pemrenue 3anau 1



https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/52ad1603

175

Pemenue 3agau

1
176 | Pemenue 3agau 1
177 Pertenue 3amau 1
178 | Pemenue 3agau 1
179 | Pemenue 3amau 1
180 | Pemenue 3agau 1
181 Pertenue 3amau 1
182 | Pemenue 3agau 1
183 | Pemenwue 3amau 1
184 | Pemenue 3agau 1
185 Pertenue 3amau 1
186 | Pemenue 3agau 1
187 | Pemenue 3amau 1
188 | Pemenue 3agau 1
189 Pertenue 3amau 1
190 | Pemenue 3agau 1
191 Pemenue 3agau 1
192 | Pemenue 3agau 1
193 Pertenue 3amau 1
194 | Pemenue 3agau 1
195 | Pemenue 3amau 1
196 | Pemenue 3agau 1
197 Pertenue 3amau 1




198

Pemenue 3agau

1
199 | Pemenue 3agau 1
200 Pertenue 3amau 1
201 Pemenue 3angau 1
202 | Pemenue 3amau 1
203 | Pemenue 3amau 1
204 Pertenue 3amau 1

OBIIEE KOJIMYECTBO YACOB

I10 ITPOITPAMME

204
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI10 KJIACC

Konx nposepsiemoro
pesyJjbTara

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBare’
o01ero oopazoBaHus

JleMOHCTpHpOBaTh HA TPUMEpaX POJib U MECTO (QU3UKH B (OPMUPOBAHUU C
MHpPA, B pa3BUTHU COBPEMEHHON TEXHUKH M TEXHOJOTUH, B IPAKTUYECKOU JIEAT

10.2

Y4uTBIBaTh TPAHUIBI TPUMEHEHUS U3YyUEHHBIX (PU3NYECKUX MOjEJei: maTep
cucreMa oTcuéra, abCoNIIOTHO TBEPAOE TENO, UCABHBIN ra3; MOJIEIN CTPOCHH
TEJI, TOYSYHBIH 3JEKTPUUECKUH 3apsi]] — IPU pelIeHUH (pU3nIecKux 3aaa4y

10.3

Pacnio3naBath (usmueckue sBiaeHHS (Ipolecchl) U OOBICHATH HUX Ha
MOJIEKYJISIPHO-KUHETUYECKOM  TEOpUH CTPOCHUS BEIIecTBA U DIEKTPO
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBIKEHUE, CBOOOHOE TaICHHUE TEJ, IBUK
B3anMojeiicTeue Ten; nuddysus, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KHUIIKOC
o0B€Ma Tenm mpu HarpeBaHUU (OXJIAXKICHHWH), TEIIOBOEC pPaBHOBECHE, UCIape
KPUCTAITN3AIMS, KUTIEHUE, BIAXKHOCTh BO3/yXa, MOBHIIICHUE JTABJICHHS Ta3a I
cocyzie, CBsI3b MEXKIY TapaMeTpaMH COCTOSHHUS ra3a B H30IPOLECccax; dJEKT
3apsoB

10.4

OnuchiBaTh MEXaHUUECKOE JBM)KEHUE, UCTIONb3YSl (PU3NUECKUE BETUYUHBI: KO
CKOpOCTb, YCKOpPEHHE, Macca Tella, CHUJla, UMILYJIbC Teld, KHHETUYECKas JHE
MeXaHHuecKasi paboTa, MeXaHM4YecKasi MOIIHOCTh; MPH ONUCAHUH HPABUIBHO
UCTIONIb3YEMbIX BEJIIMYMH, UX OOO03HAUYEHUS U CAUWHUIIBI, HaXOIUTh Qop
(U3MUECKyI0 BETUUUHY C IPYTHUMHU BEIIMYMHAMHU

10.5

OnuchIBaTh W3y4EHHBIE TEMJIOBbIE CBOMCTBA TeNl M TEIUIOBBIE SIBICHUS, MCIT
JlaBJIeHWE Tra3a, TeMIepaTypa, CpeaHss KUHETHYecKas OSHEeprus XaoTH
CpPEHEKBAIpaTUYHasi CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTpE
K03(ppULIMEHT MOJIE3HOTO AeHCTBUS TEIJIOBOTO IBUTATEIIS; IPU ONMCAHUU MIPaB
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMS M €IMHUIIbI, HAXOIUTh (o
(GU3MUECKyI0 BETMUMHY C IPYTUMHU BEIUYHMHAM

10.6

OmnuceiBaTh HU3YUYCHHBIC JJICKTPUYCCKHC CBOMCTBaA BCHICCTBA H OJJICKTPH
HCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG BCJINYHNHBI: SHGKTpI/I‘leCKI/Iﬁ 3apsad, SJICKTPUYCCKOC
MNoTeHuuaja, pasHOCTb MOTCHOUAJIOB; IIpW OINHWCAHHWU IIPABUIIBHO Tpa
HCIIOJIb3YCMbIX BCJIWYHH, HX 0003HaUYCHUS | CAWHUIBI; YKAa3bIBATb (1)Op
(I)H3quc1<yro BCJIMYHHY C APYTUMU BCIMYHNHAMU

10.7

aHAJIM3UPOBATh (PU3MYECKHE TPOIECCHl U SBJICHHS, MCIOJB3YsS (U3HYECKUE
BcemupHoro tsrotenus, I, II u IIl 3akonsl HeproTOHa, 3aKOH COXpaHEHUS
COXpaHEHHUs UMITYJIbCa, TPUHITUIT CYTIEPIIO3UITUN CHJI, TIPUHIIAIT PaBHOIIPABHS
MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS BEIIECTBA, Ta30BbIE 3aKOHBI,
SHEPTUU TETIOBOTO JBHKEHUSI MOJIEKYJ ¢ a0COMOTHOM TeMIepaTypoi, IepBbI
COXpaHEHHUs JIEKTPUUYECKOro 3apsiaa, 3akoH KysoHa; npu 3ToM pazanyarh CJI0




€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1IaCTH) IPUMEHUMOC

10.8

OOBACHATH OCHOBHBIC IPUHIIHIIBI ICHCTBUS MAIIKH, TPUOOPOB M TEXHUYECKUX
ux 0€30I1aCHOTO MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI [0 UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUH U Mpolec
U KOCBEHHBIX U3MEPEHUH; IpU 3TOM (hOpMYIUPOBaTh MpobaeMy (3a1ady) U run
coOMpaTh YCTAHOBKY U3 MPEUI0KEHHOI0 000PY/J0BaHUS, IPOBOIUTH OIBIT U ()

10.10

OCYHICCTBJ'I?ITB IpsAMBIC U KOCBCHHBIC HU3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCJIIMYHMH, IIpU
croco0 HU3MCPCHHA U UCII0JIBb30BaTh U3BCCTHBIC MCTO/IbI OLICHKH HOl"pCI.HHOCTCﬁ

10.11

I/ICCJ'Ie)]OBaTB 3aBUCHUMOCTHU MCXKIY (1)I/ISI/I‘ICCKI/IMI/I BCJIMYMHaAMU C HCIIOJb30Ba

ATOM KOHCTPYHMPOBATh YCTAaHOBKY, (PHUKCHPOBAThH PE3YIbTATHI MOJTYUYECHHOHN 3aB
B BHJIe TaOiHIl ¥ rpadMKOB, JIeJaTh BRIBOJIBI IO PE3yIbTaTaM UCCIICI0BAHMS

10.12

Cobmnronate mpaBuiia 6€30MaCHOTO TPy/Aa MPH MPOBEICHUH HCCIECIOBAHUN B pa

y4eOHO-HCCIIe0BATENbCKOM W MPOEKTHOM NESATEIBHOCTH C HCIOJIb30BAaHHEM
1ab0paToOpHOTro 000y I0BaAHUS

10.13

Pemate pacu€rHble 3amauM ¢ SBHO 3aJaHHOM (PU3MUECKOM MOJEIBIO, HCII

NPUHINIB;, Ha OCHOBE aHAM3a YCJIOBUS 33/a4Ml BHIOMPATh (PU3UYECKYIO
BEJIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE Ui €€ pelieHHs, MPOBOAMTH pacy
MOJYYEHHOTO 3HaYeHUsI (PU3NIECKOI BETMUNHBI

10.14

Pemrate xauecTBeHHBIC 3aJa4H: BBICTPAanBATh JIOTUYCCKH HCTIPOTUBOPCUUBYTO 11

Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/IG SIBJICHHUA

10.15

Hcnonb30BaTh NpU pPELIEHWH Y4YeOHBIX 3a/ad COBpPEMEHHbIE MH()OPMALMOH
CTPYKTYPUPOBAaHUS, HUHTEPIpETAllMd U MpPeACTaBICHUs y4yeOHOM U Hayy
MOJYYEHHOM M3 Pa3IMYHbIX HICTOUHUKOB; KPUTHUECKU aHAJIM3UPOBATh MOTydae

10.16

[TpuBOIUTH IPUMEPHI BKJIa/Ja POCCHUMCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB
MIPOLIECCOB OKPY>KAIOILIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOIOTH

10.17

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XKU3HU 1
npu oOpalieHuu ¢ npudopamMu U TEXHUYECKUMHU YCTPOWCTBAaMH, JJISI COXpaH
HOPM 3KOJIOTHYECKOT0 ITOBEJICHHSI B OKPYXKAIOILIEH Cpeie

10.18

PaGorate B rpynrmne ¢ BBIIOJHCHUCM Pa3JIWYHbIX COMOHAJIbHBIX poneﬁ,

palMOHANIBHO pPACHpPENesaTh OO0S3aHHOCTH M IUIAHUPOBATh JIEATEILHOCTH
aJIeKBaTHO OIIEHWBAThH BKJIAJ KaXJI0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE Pacc

11 KIIACC

Kox

NPOBEPSIEMOT0

pe3yabTaTa
11.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeJIk
001rero oo0pazoBaHus

| JleMOHCTpUpOBaTh Ha MpUMEpax posib U MecTo (Gu3uku B (HOPMUPOBAHUU COB




MHpa, B pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJOTHUH, B IPAKTUYECKOMN JEsATE

1 €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uTHIBaTh TPAaHUIBl MPUMEHEHUS HM3YYCHHBIX (PHU3MUECKUX MoJeneil: Toue
saepHas MOJIeb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO si7Jpa MPH pelieHuu Gpuzny

11.3

Pacnio3naBate ¢uznyeckue sBICHHS (IIPOLIECCHI) U OOBSICHATH MX HAa OCHOBE
KBaHTOBOH (DM3UKH: 3NIEKTpUYECKasi MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHU
TOKa, B3aMMOJICHCTBHE MarHUTOB, dJICKTPOMArHUTHAs MHIYKIIHUS, IeWCTBUE MarH
TOKOM W JBWXKYIIUICS 3apsif, JIEKTPOMATHUTHBIE KOJEOAHUS M BOJHBI, TPSIM
CBETa, OTPaKEHHUE, MpEeJIOMIICHHE, MHTEePPEpeHIns, AUPPAKIHS U TOIIpHU3a
dorornekrpudeckuii 3pdext (PorodaddexT), cBeToBOE MaBICHHE, BO3HUKHO
aToMa BOJIOPOa, ECTECTBEHHASI M MCKYCCTBEHHAS PAJHOAKTUBHOCTh

11.4

OnuceiBaTh HM3y4YeHHBIC CBOWCTBA BEIIECTBA (IIEKTPUYECKHE, MarHUTHBIE,
MPOBOAMMOCTh PA3NIUYHBIX CpEl) M DSJIEKTPOMArHUTHBIE SBJICHHUS (IIpoLec
BEJIMYMHBL: AJIEKTPUUECKUN 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, D1
paszHocth motennuanos, JJIC, pabora Toka, MHAYKIUS MArHMUTHOTO IIOJS, C
WHIYKTUBHOCTb KaTyLIKH, SHEPTUs AJEKTPUUYECKOI0 U MATHUTHOTO IOJIEH, ME
Koe0aTeIbHOM KOHTYpE, 3apsii U CHJia TOKa B MPOIECCE TAPMOHUYECKUX DII
(OKyCHOE pacCTOSIHUE U ONTUYECKAsl CUIIA JIMH3BI; PU ONMUCAHUH TPABUIBHO T
UCTIONIE3YEMBIX BEJIIMYUH, WX OOO3HAUEHUS M CIUHUIIBI, YyKa3bIBaTh (GopMm
(UBHYECKYIO BEIMUUHY C APYTUMU BETHUYNHAMU

11.5

OnuckeiBaTh HN3YUCHHBIC KBAHTOBLIC SBJICHUS W IMPOLCCCHI, HCIIOJIb3Yy:A (I)I/ISI/I

9JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTA CBETA, SHEPIUS U UMILYJIbC
SHEPrusl CBSA3M AaTOMHBIX SZep; NPU ONKCAHUM TMPABHIBHO TPAKTOBATh (PHU3MY
BEJIMYMH, UX 0003HAUEHUS U €MHULIBL;, YKa3bIBaTh (DOPMYJIIbI, CBA3BIBAIOIINE /1A
C IPYTMMH BEJIMYMHAMH, BEIYUCIIATH 3HaUCHHE (PU3NYECKON BEIMUUHBI

11.6

AHaJ'II/I3I/IpOBaTB (l)I/I3I/ILIeCKI/IC MMPOLCCChI U ABJICHUS, UCIIOJIb3YyS (I)I/I3I/I‘-ICCKI/IC 3aK

3aKOHBI IOCJIEIOBATEIBHOTO M MapaUIeIbHOIO COEAMHEHUS MPOBOJHHUKOB, 32
AJIEKTPOMArHUTHON MHAYKIUH, 3aKOH NMPSMOJIMHEHHOTO PacIpOCTPAHEHUs CBE
3aKOHBI MIPEJIOMJICHUS CBETa, ypaBHEHHE DifHmTelHa a1 dporodddekra, 3ako
COXpaHEHUsI MMITYJIbCa, 3aKOH COXPAHEHHs 3JEKTPUYECKOTO 3apsizia, 3aKOH C
noctyiatel bopa, 3aKOH paJloaKTUBHOTO PAclajia; MpU 3TOM pasinyaTh CIOBE
€ro MaTeMaTU4eCKOE BBIPAKCHUE U YCIOBHS (TPAHULIBI, 00IACTH) TPUMEHHUMOCT

11.7

Onpenenars HanpaBiIeHUE BEKTOPA MHAYKLIUU MarHUTHOIO I10JIsI IPOBOJHUKA C
Jlopenna

11.8

CTpOI/ITB K OIIKMCBIBATH I/1306pa)KCHI/I€, CO31aBacMOC€ IIJIOCKHUM 3CPKAJIOM, TOHKOM

11.9

BrimonaaTe SKCIICPUMCHTHI 110 UCCIICAOBAHUIO (1)I/131/I'-ICCKI/IX SIBJICHUU U mponecc
M KOCBEHHBIX HW3MEPEHHH; TpH 3TOM (opMyIupoBaTh Tmpodiemy (3aaa
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYAOBaHUS, TIPOBO
BBIBO/IBI

11.10

OCYH.[GCTBJISITB IpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/ILICCKI/IX BCJIMYHMH; IIpH 3




cII0co0 HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHBIC MCTOAbBI OLICHKH HOI‘pGHIHOCTGfI

11.11

HccnenoBaTh 3aBHCUMOCTH (M3UUECKUX BEIMYMH C MCIIOJIB30BAaHUEM IS
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYyYECHHON 3aBUCHM
BUzie TabIHI U TpadUKOB, 1e1aTh BBIBOJKI 110 pe3yIbTaTaM HCCIeI0BaHUs

11.12

CoOronath mpaBuia 6€30MacHOro TpyJla MPU NMPOBEJCHUN UCCIIE0BaHUH B pa
yueOHO-UCCIIEZIOBATENILCKOM M MPOEKTHOM AEATENIbHOCTH C HCHOJIb30BAHUEM
71a00paTOPHOTO 0O00PYAOBAHUS

11.13

Pemarp pacu€THble 3amauu C SBHO 3aJaHHONW (PU3UYECKOW MOENbIO, HCIIO
MPUHIIMIIBI; HA OCHOBE aHaiM3a YCJIOBUS 3a/laddl BBHIOMpATh (U3UYECKYI0 MO
BEeIMYUHBI U (opmynbl, HEOOXoauMBbIe NIl €€ pEelleHHus, MPOBOIUTH pacué
MOJTyYE€HHOTO 3HaUYeHUs (PU3MUECKON BEITUYNHBI

11.14

PemraTe kauecTBeHHBIE 3aaa4u: BBICTPAWBATh JTIOTHYCCKH HEIIPOTUBOPCUUBYIO LI€

Ha U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (bHSI/I‘ICCKI/Ie SIBJICHUS

11.15

Hcnonp3oBaTh Mmpu penieHUH y4eOHBIX 3aJlad COBpEMEHHbIE MH(OPMalMOHH

CTPYKTYPUPOBAHHS, HWHTEPIPETAIIMA M TPEJACTABICHUS Yy4eOHONW H Hay4H
MOJTYYEHHOMN U3 PA3IMYHBIX UCTOYHUKOB; KPUTHYECKH aHATU3UPOBATh MOTy4aeM

11.16

OOBSICHATh TMPHHLUIBI JIEHCTBUA MAIIUH, MPUOOPOB U TEXHUYECKHX YCTpPOU
0€30MacHOTO UCIIOIB30BAHUS B TIOBCEAHEBHOM KU3HH

11.17

[TpuBOANTE MTpUMEPHI BKJIA1a POCCUHCKUX U 3apyOekKHbBIX YUEHBIX-(PHU3HKOB B P
IIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Vcnonb30BaTh TeOpeTHUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHON XU3HH I
npu oOpalleHuu ¢ nNpubopaMy M TEXHUYECKMMHU YCTPOMCTBaMH, Ul COXpaHe
HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKPYIKAIOLIEN cpesie

11.19

PaGotate B rpymnme C BBIMOJIHEHHEM pPA3IMYHBIX COIMAIBHBIX pOJEH, Il
paloHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JACSITENBbHOCTH B
a/IeKBaTHO OLICHMBATh BKJIAJ] KaXJI0T0 U3 YYACTHUKOB IPYIIILI B pEIICHUE PaccM




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon Kox nposepsiemoro

pasaelia JEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

duzuka — HayKa O IpHuponac. HaYIIHBIe MCTOABI IMO3HAHUA
OKCIICPUMCHTA U TCOPUH B IIPOUCCCC MMO3HAHUA ITPUPOIBL. )

1.2

MonenupoBanue pu3nUecKux sIBICHUN U mpoueccoB. Hayu
3aKOHBI W Teopuu. ['paHuIBl NpUMEHUMOCTH (PU3NYE
cooTBeTcTBUS. Ponb 1 MecTo ¢pu3uku B JOPMUPOBAHUU COBP
MUpA, B IPAKTHUECKOHN JEATEIbHOCTH JII0IeH

MEXAHHWKA

#i#HPart#H#KMUHEMATHUKA

2.1.1

Mexannueckoe nBuxkeHHE. OTHOCHUTENBHOCTh MEXAaHUYEC
orcuéra. Tpaekropus

[lepemerienue, ckopocTh (CpedHsisi CKOPOCTb, MIHOBEHHA
MaTepUaibHOW TOYKH, MX MPOCKIUU HAa OCH CHUCTEM
NEPEMELIECHUN U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUXKE
KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, MyTH M MepeMeleHUs
BpEMEHHU

2.1

CBoOoaHoe mageHre. Y CKOpeHrue CBOOOTHOTO TaICHHS

KpuBonmHeliHOe 1BHKEHHME. PaBHOMEpHOE JBUXKEHUE
OKPY’KHOCTH. YIJIOBAasi CKOpPOCTb, JMHEHHAs CKOPOCT
IleHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue yCTpONCTBA: CIMAOMETDP, IBHKCHHE CHaps
nepesavn

[Ipaktnyeckne paboTel. M3MepeHMe  MTHOBEHHOM
COOTHOLICHUS MEXAY IyTSAMH, IPOWJIECHHBIMU TEJIOM 3a
IIPOMEKYTKM BPEMEHU IPU PABHOYCKOPEHHOM JIBUJKECHHUU
paBHOU HyJIIO. M3yueHne ABUKEHUS IIapUKa B BSI3KOW KUJL
TeJa, OPOIIEHHOTO TOPU30HTAIBHO

#i#HPar#H# JMHAMUKA

2.2

2.2.1

[Ipuniun otHocutenbHOocTH [ammnes. IlepBwlii 3aKoH
CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHuun cynepno3uuuu cuil




Bropoii 3akon HproTOHA 111 MaTepHaIbHOM TOYKH B MHEP

2.2.3 (VUCO). Tpetuii 3axkon Hpl0TOHA 1j1sl MaTepUATBHBIX TOYEK
oy 3akoH BceMupHoro Tiarorenus. Cuna tsxectu. Ilepas k
Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS CKOJIbKECHU
Koaddunuent tpenus. Cuiia conpoTUBIeHUs IpU ABUKEHUN
2.2.7 [TocTynatenpHOE 1 BpamaTeIbHOE JBUYKEHNUE a0COIOTHO TBE
2938 MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaiueHus. Ilneuo cu
tBEpaoro tena B UCO
229 TexHn4yeckue ycTponucTBa: NOJIIMITHUKY, JBUKEHHE UCKYCCT
[TpakTiueckue pabothl. M3ydenue nBuxkeHHs Opycka 1o
JEHCTBUEM  HECKOJIbKMX cui. MccnenoBanue 3aBuc
2.2.10 BO3HUKAIOIIUX B AehopMHUpyeMON NPy HUHE U PE3UHOBOM
nedopmaruu. MccnenoBanue yciaoBHi paBHOBECHUS TBEP
BpallleHus
##Partti##3AKOHBI COXPAHEHU S B MEXAHUKE
)31 WMmynbe MatepualibHOM TOYKH, CHCTEMBl MaTepUaIbHBIX
U3MEHEHUE UMITyJIbca Teja
232 3akoH coxpaHeHus nuMmitysbca B MCO. PeakTuBHOE 1BUKEHU
233 PaGora cunbl
234 MomHocTh CHIIBI
2.3.5 Kunernueckas sHeprust MarepraibHON TOUKH. Teopemao Ku
23 236 IlorenumaneHas »3Heprusa. lloreHuuanbHas oSHeprus y
npyxuHbl. [loTeHIManbHas SHEprus Teaa BOJIU3HU MOBEPXHOC
[TorennuansHble ¥ HEeNMOTEHIMAIbHbIE CUIIbL. CBs3b paboT
2.3.7 U3MEHEHUEM MEXaHMUYECKON PHEPIHMM CHUCTEMBI TENl. 3aKOH
SHEPrUuu
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
2.3.9 TexHuueckue yCTpoucCTBa: IBUKEHUE PAKET, BOJOMET, KOIEep
53,10 [IpakTuueckue paboTel. M3ydyeHue CBsS3M CKOpPOCTEH Te
UccnenoBanue cBsi3u pabOTHI CUIIBI C U3BMEHEHUEM MEXaHUYe
3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEO
311 OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPH
3.1 Hudbdysus. Xapaktep IBIKESHHS M B3aUMOJICHCTBUS YaCTHIT
312 Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX Tell U 00b

Ha OCHOBE dTUX MOJEJIEN




3.1.3

Macca monekyin. KonudectBo BemectBa. [loctosinnast ABora

3.14 TemnoBoe paBHOBecue. TemnepaTtypa u €€ uzmepenue. Llxan
315 Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJIIs
o WJEaTbHOTO ras3a
316 AOcomoTHas TemmepaTypa Kak Mepa CpeaHedl KUHeTHd
o IBIKEeHUs yacTull ra3a. [llkana remmneparyp Keiabpuna
3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akoH JlansroHa
318 l'azoBbie 3akoHbl. M3o0mpoliecchl B HACAJIBHOM Ta3e C
o BEILIECTBA: M30TEPMa, H30X0pa, n3obapa
3.1.9 TexHuueckue ycTpoicTBa: TepMOMETp, OapOMETp
3.1.10 [TpakTnueckue pabotel. M3Mepenwe Mmacchl BO3ayXa
o HccnenoBaHue 3aBUCIMOCTH MEXKIY MapaMeTpaMu COCTOSIHU
OCHOBbBI TEPMOJAMHAMMWKN
391 TepmonnHamMuueckass cucreMa. BHyTpeHHss 3HEprus TepM
o CIIoCcoObI €€ M3MEHEHHUS
322 KonngectBo Temnotsl u pabota. BHyTpeHHsIsI SHEpTrHs 0/1HOA
Bunel Teronepenauyu: TEMIONPOBOAHOCTh, KOHBEKIIHS,
3.2.3 Tela. YAellbHAsT TEINIOEMKOCTh BemiecTBa. Pacdér Kk
TeIuionepeaie
394 IlepBblii 3aKOH TepMOAWHAMUKH. [IpuMeHeHue mnepBoro
3.2 o uzonporeccaMm. ['paduueckas uHTEpIpeTaIyst paboThl rasa
TernnmoBbie MamuHbL. [[pUHIUTIBEI AEHCTBUS TEIJIOBBIX MAIlIH
325 B TerioBblx MamnHax. KoagduuueHnt nonesHoro aencrau
Mammsbl. [ukn Kapao u ero KITJ{
326 Bropoii 3akon Tepmoaunamuku. HeoOpaTumocTh Tmpoiiecc
o JIBUTATENIN. DKOJIOTHYECKUE MPOOIIEMBI TEILIOIHEPT € THKH
397 TexHUYecKue yCTPOMCTBA: JABUTaTEh BHYTPEHHETO CrOpaH
o KOHIMIIHOHEP
3.2.8 [IpakTuueckue padbotsl. I3MepeHue yaenpHOM TeIIOEMKOCT
##tPar#H##AI'PEIUATHBIE COCTOSHUA BEIHLIECBA. ®A30BBIE I1E
331 [TapooOpa3zoBanue u koHaeHcarus. Mcmapenue u KuIm
o apooOpa3oBanus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHHS OT [
3.3.2 AOGComIOTHAs M OTHOCUTENbHAS BIAXKHOCTh BO3Ayxa. Hachkiin
3.3 133 TBépmoe Tteno. Kpucramnuueckue u amopdHbIe Tena
o kpuctaioB. XKuakue kpructamibl. COBpeMeHHbIE MaTepUabl
334 [InaBnenue u kpuctaM3anus. Y iejibHasi TEIJI0Ta MJIaBJICHH
3.3.5 VYpaBHeHUE TEIJIOBOTO OaaHca
3.3.6 TexHu4yeckue ycTpoMCTBa: TUIPOMETP M ICHUXPOMETD,




MMOJIy4YCHHA COBPCMCHHBIX MaTcpuraioB, B TOM qu

HaHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. I3mepenue BIa)kHOCTH BO3IyXa
4 DJIEKTPOAMHAMUKA
##HPart#H##JIEKTPOCTATUKA
4.1.1 DnekTpu3alus Te. DIeKTpUIecKuil 3aps. [[Ba Buaa snextp
4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiictBue 3apsaoB. 3akon Kynona
415 Onektpuueckoe  mose.  Hanpsok€HHOCTh — 3ieKTpuuec
cynepno3uuu. JIMHUKM HanpsLKEHHOCTH AIEKTPUUYECKOTO 110
4.1 4.1.6 Pabota cun anekrpoctarndeckoro nois. [lorennuan. Paznoc
417 IIpoBOOHUKYN M AMIIEKTPUKH B IOCTOSIHHOM JJIEKTPUYECKO
IIPOHULIAEMOCTh
418 OnexrpoémkocTh. Konaencarop. DneKTpoEMKOCTh IIOCKO
3apsHKEHHOT0 KOHAEHCATOpa
419 TexHuyeckue yCTpONCTBA: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPY
4.1.10 [IpakTuueckue padoTsl. Mi3MepeHue 31eKTpOEMKOCTH KOH/IE
H#H#Part##TIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B PA3JINYH
491 VYcnoBus cyniecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOTO TO
ToKa. [locTosIHHBIN TOK
422 Hanpspkenue. 3akon Oma 1151 ydacTka Lenu
423 DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE COMPOTUBIICHNE
424 [TocnenoBarenbHOE, apaJLIEIBbHOE, CMELIAHHOE COCIMHEHNE
4.2.5 PaGora snekrpudeckoro Toka. 3akoH Jxoyms — Jlenna
4.2.6 MOIIHOCTB 3IEKTPUUECKOTO TOKA
42 427 anekTpoBrKyIas cuia (nanee — 3C) u BHyTpeHHEE comp
3akon Oma AJi MOTHON (3aMKHYTOM) AJIEKTPUUECKOM 1IETIH.
423 ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAJIOB. 3aB
METAJIJIOB OT TeMIiepaTrypsl. CBEpXIPOBOIUMOCTh
4.2.9 ONEeKTpUUECKNU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4
4910 [TonynpoBonuuku. CoOcTBeHHass W MpPUMECHasl MPOBOJ
CsoiicTBa p-n nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI
4.2.11 DNEeKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTUUECKAS T
4912 OnekTpuyeckuii TOK B razax. CaMOCTOSTENbHBIA U HE

PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psana. Monnus. [Lna




TexHudeckue yCTpOMCTBA: aMIIEpMETP, BOJIBTMETP, P
4213 JJIEKTpOHAarpeBaTe/ibHble MPUOOPBI, AJIEKTPOOCBETUTENbH
o COTIPOTHUBIIEHHS, BAKyYMHBIM  JMOJ,  TEPMHCTOPHI
HOJIYTIPOBOIHUKOBBIM TUOJI, FraibBaHUKA
[TpakTuueckue padboTel. MI3ydeHrne CMEIIaHHOTO COSAMHECHUS
4.2.14 N3mepenne D/IC ucTtouHWka TOKa W €ro BHYTPEHHETO CO
AJEKTPOJIU3a
11 KIIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JIeMEHTBI COACPKAHUSA
pasjiena 3J1eMeHTa
4 SJIEKTPOIAMHAMUKA
##HPari#MAT HUTHOE ITOJIE. ODJIEKTPOMATI'HUTHA S UHAY
4.3.1 ITocTossHaBIe MaruuTEl. B3anMonelcTBre MOCTOSTHHBIX MarH
MarnutHoe mnone. Bektop MarHuTHOW MHAyKuuU. IIpuHL
432 MarHuTHOM WHAYKIUU. KapTuHa JIWMHUN MarHuTHOM WH
MarHuToB
MarautHoe mnose IpoBOAHMKA ¢ TOKOM. KapTuna nuHui
433 IIPOBOJHMKA M 3aMKHYTOI'O KOJBIEBOIO IPOBOJHUKA,
Opcrena. BzanmoselcTBre MpOBOAHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOZlyJIb U HallpaBIEHUE
435 Cuna Jlopenmna, e€ Moaysib W HampabiieHue. J[BrkeHu
o OJTHOPOJHOM MarHuTHOM 1ojie. Pabora cuisl Jlopenua
43 4.3.6 SIBieHue NEeKTPOMarHuTHOW MHAYKIIMU
4.3.7 [ToTok BeKTOpa MArHUTHON MHAYKLIUN
4.3.8 O/1C naayKuMy. 3aKOH IEKTPOMArHUTHON MHAYKIMU Pap
439 BuxpeBoe nsnekrpuueckoe mnone. IC uHAYKUIUH B
o MOCTYIATEJIBHO B OJHOPOJHOM MAarHUTHOM I10JIE
4.3.10 [TpaBuio Jlenma
4.3.11 WNunyktuBHOCTE. SIBNeHue camonnaykuuu. 3C camonny
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYLIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE ToJie
4314 Texanueckue YCTPOMCTBA: IIOCTOSIHHBIE MarH
o 3IICKTPO/IBUTATEIh, YCKOPUTEITH DJIEMEHTAPHBIX YACTHII, MH,
4.3.15 [IpakTudeckue paboThl. 3yueHne MarHUTHOTO MOJIS KaTy




I[GﬁCTBI/I?I IMOCTOAHHOI'0O MarHuTa Ha paMKy C TOKOM

3JIEKTPOMATHUTHON UHYKIIMU

5 KOJIEBAHUS U BOJIHBI
#HPartttMEX AHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEB
511 Koneobarensaasts cucrema. CBoOomueie komnebanusg. [a
o ITepron, yactoTa, aMIUIUTYAa ¥ (asa KojeOaHuit
5.1.2 [IpyxnHHBINA MagTHUK. MaTeMaTH4ECKUI MAasSTHUK
513 VYpaBHeHue rapMoHnyeckux kosieOanuii. Kunemaruueckoe
o KOJ1€0aTeIbHOTO IBUKEHUS
514 [IpeBpaiieHne SHEPruuM TMpPU TApPMOHHUYECKUX Kojeba
o Kose0aHui MCXOTHOM BEIMYUHBI C aMILIUTY1aMU KOJie0aH!
Konebartenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
5.1.5 Kose0aTelbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYECKH
konebanusmu. ®opmyrna Tomcona
5.1.6 3aK0H COXpaHEHUs YHEPTUHU B UJICATHHOM KOJIEOATEILHOM K
5.1 517 BrinyxneHnsie  MexaHudeckue KoseOanus. Pe3onanc
o BoIHY)ICHHBIE SJIEKTPOMATHUTHBIC KOJICOaHUSI.
5.1.8 Ilepemennsblil Tok. CHHYCOUJAIBHBIN IEPEMEHHBIN TOK.
519 MotHOCTh IEPEMEHHOT0 TOKa. AMIUTUTYAHOE U IEHCTBYIO
o HAMpPSOKEHUS
Tpanchopmarop. IlpousBoacTso, nepenadya u noTpedIeHN
5.1.10 DKOJIOTUYECKHUE PHUCKH TPU MPOU3BOJICTBE AJIEKTpUUE
HCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU
5111 Texnuyeckue  ycTpoicTBa:  ceiicmMorpad,  IneKTpuy
o 3IIEKTpOTIepeaay
[IpakTnueckue padbotsl. MccnenoBanue 3aBUCMMOCTH TIEPUO,
5.1.12 Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. Mccienoanue ne
MOCJIEZIOBATEIBHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYLIKU U
##HPart#MEX AHNYECKHUE U DJIEKTPOMAT'HUTHBIE BOJI
591 MexaHuyeckue  BOJHBL,  YCJOBHSL  PaclpOCTpaHEHH
o pacnpocTpaHeHus U JUTMHA BOJHBI. [lonepeunslie U mpoaoib
5.2.2 ###Par### Narepdepennus u qudpakinus MEXaHUUECKUX B
59 523 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. Te
' 594 DNEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUSI U3IIYUYEHUS DJIEKTPO
o opueHTals BeKTopoB E, B 1 U B 2JIeKTpOMarHUTHO# BOJTHE
595 CBoiicTBa DJIGKTPOMATHUTHBIX BOJH: OTpPaXXeHUE, TIp
o mudpakiys, uarepdeperius. CKOpoCTh YMEKTPOMArHUTHBI
5.2.6 [IIkana 1eKTpOMAarHUTHBIX BOJH. [IpruMeHnenue anexkrpoma




OBITY

IIpyHUunBl  paguoCBA3M U TEIEeBUACHUA. Paguoiok

527 3arpsi3HEHHUE OKPYKAIOIICH Cpe/ibl
TexHudeckue ycTpoiicTBa: My3bIKaJdbHble HHCTPYMEHTHI, YII
5.2.8 B TEXHUKE M MEIUIIMHE, pagap, paaIuonpuEMHIK, TEICBU30
neyb
H##HtPartH##OIITUKA
5.3.1 [IpsmonHEHOE pacIpOCTpaHEHUE CBETA B OJJHOPOIHOM Cp
530 OtpaxxeHue cBeta. 3aKOHBI OTpaxkeHUs cBera. [locTpoenu
o 3epKaie
533 [Ipenomnenne cBeta. 3aKOHBI MPEJIOMJICHUS CBeTa.
o MPETOMIICHHUS
534 [Tonnoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIN yroi HoJHOT
5.3.5 Hucnepcus ceera. CroskHbIN cocTaB Oenoro ceera. L{Bet
Cobuparoriue ¥ paccewBaronue JUH3bI. TOHKas JHH3A.
5.3.6 onTHYeckass cuiaa ToHKOW nuH3bL. [locTpoenne wu300pa
53 paccenBaronux JHMH3aX. POpMyIia TOHKOH JIMH3bL. Y BEJIHYE
. 5.3.7 [Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH
Nutepdepenmus cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBU
5.3.8 U MUHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT JBYX
HMCTOYHUKOB
53.9 Hudpakumst ceta. [QudpakuwioHHas peméTka. YCIoOB
o MaKCHUMYMOB TIpH MaJIeHUU MOHOXPOMATUYECKOTO CBETa Ha
5.3.10 [Tonspusanus ceera
5311 TexHudyeckue yCTpOWCTBA: OYKH, Jyma, (oToamnmapar,
o MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, IU(PaKIIHOHHA
5312 [IpakTuyeckue paboThl. MI3mMepeHne nokazaTens npeaoMIIeH
o u300paxkeHuii B muH3ax. HaOmoaeHne mucepeuu cBeta
BJIEMEHTBI CITIEITUAJIBHOM TEOPUM OTHOCHUTEJIBHOC
I'panunubl  OPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUK
6.1 OTHOCHUTENIbHOCTU: MHBAapUAHTHOCTb MOJIYJISI CKOPOCTU C
OTHOCHUTEJIBHOCTH DWHINTEHHA
6 6.2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEH
6.3 DHeprust 1 UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C DHEPrUel M HMITYJIbCOM CBOOOJHOM
' CBOOOJHOM YACTHIBI
7 KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITHUKHU




@®otonsl. @opmyna [lnanka cBs3u sHEepruu (oToHa C

7.1.1
UMITyJibC GOTOHA
710 OtkpeiTe U wuccaenoBanue ¢orodddexra. OmnbITHI
o dorosdhpexra
7.1.3 VYpaBHenue DiiHmreitHa 1y poroaddexra. «KpacHas rpan
7.1.4 JaBnerue cBera. OnwiTel [1.H. JIeOGenena
7.1.5 XuMH4ueckoe IeHCTBHE CBETA
7.1.6 Texuuueckue ycrpoiicTBa: GpoToreMeHT, (OTONATIHK, COT
CTPOEHHME ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pe3epdopa mo uccnenon
o [TnanerapHas MOJEIb aTOMa
[Toctynater bopa. U3nydenue u nornomieHne GoTOHOB TP
7.2.2 YpOBHS SHepruu Ha Apyroil. Bunel cnextpoB. Crextp
BOZOpOJA
7.2 - -
793 BousiHoBBIE cBOMcTBa yactull. Bonuel ae bpoitnsa. Kopnyck
Judpaxius 37eKTPOHOB Ha KPHCTaIIax
7.2.4 CrioHTaHHOE U BBIHYKJIEHHOE U3JIyuyeHHUe. Y CTpONCTBO U IIp
795 TexHuueckue ycTpoicTBa: CHEKTPAIbHBIM aHAIN3 (CHEKT
o KOMITBIOTED
7.2.6 [IpakTrueckue padoTsl. HabmroaeHne TMHEHNYaToOro CreKkTp
ATOMHOE A1PO
7.3.1 MeTobl HaOMIOICHHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTh
OtkpeiTHe paanoakTuBHOCTU. OmbITel  Pesepdopna n
7.3.2 panuoakTuBHOro u3nyuyenus. CoiictBa anbda-, Oeta-, T
PaZlMOAKTUBHOCTHU Ha XKHUBBIE OPraHU3MBbI
733 OTkpeITHE IPOTOHA U HelTpoHa. HykioHHas mMozens sapa
o 3apsn sapa. MaccoBoe yucio sapa. M3oTomnst
734 Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacta,
73 o PaZNOaKTUBHOTO pacraja
7.3.5 OHeprus cBA3M HYKJIOHOB B sipe. SnepHbie cuibl. Jledext
7.3.6 SAnepuble peakuuu. JleneHue u CUHTE3 AP
737 SAnepupiii peaktop. Tepmosiaepubiii cunTe3. I[Ipobiaembr
o SHEPreTUKU. DKOJOTHUECKUE ACHIEKThI SAEPHON SHEPreTUKH
7.3.8 DneMeHTapHble YyacTullbl. OTKpbITHE MO3UTpOHA. DyHAaME
73.9 TexHuueckue ycTpoucTBa: ITO3UMETp, Kamepa BuibcoHa,
o oomba
7.3.10 [IpakTuyeckue padotel. MccnenoBanue TpekoB yacTHil (110




OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MIIaHETHI,
8.9 Conneunas cucrema. [lnanersr 3emHoi rpymnmbl. [InaHeTs
' KapJuKOBbIe TU1aHeThl. Manbie Tena COHEUYHON CUCTEMBI
8.3 Comnnre, ¢porochepa u atmocdepa. CotHeuHass aKTHBHOCTh
8.4 Ucrounuk sneprun CosHIa U 3BE3NT
3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCT
2.5 B3aUMOCBA3b. [lnarpamMma «CHEKTpalbHBIM KIIACC — CBET
' [IOCJIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHMO
MOCJIE0BATEIBHOCTH
2.6 ###Par###BuyTpenHee  ctpoenue  3BE31.  CoBpeMeH
' IIPOUCXOXACHNUHN U 3BoItoLMU CoJIHIA U 3BE31. DTalbl XKU3
Mineunbii  Ilytp — Hama ['amaktuka. ChnupanibHas
8.7 pacnpenenenue 3BE31, raza u nbuid. [lomoxkeHue u ABMXK
[Tnockast u chepuueckas nmoacucteMsl ["anakTuku
8.8 Tunel ranakTuk. Paguoranaktuku u kBa3zapbl. YEpHbIE AbIPH
Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ima. Pa3o
8.9 pamuyc Bcenennoii, Teopuss bombmioro B3peiBa. Moje
PenukroBoe n3iyyenue
2.10 MacmirabHas cTpyktypa BcenenHoll. MeraraiakTuka.

aCTPOHOMHHU




IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHMUA

Kon nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

CdopmupoBaHHOCTh YMEHHI pacno3HaBaTh (pU3nUeckue sBieHus (Tpoiy

HN3YYCHHBIX 3aKOHOB

BnaaeHne OCHOBOIOJIArarOIINMU (I)I/I3I/ILI€CKI/IMI/I IIOHATHUAMHU MW BC

(buznyeckre mpouecchl

ChopmupoBaHHOCTH YMEHHI MPUMEHSATH 3aKOHBI KJIACCUYCCKOW Mexa
TEPMOAMHAMUKH, DIEKTPOJUHAMHUKH, KBAHTOBOM GU3MKM A1 aH
MUKPOMHpA, MaKpOMHUpa M MeraMupa, pa3jindarh yCJIOBHsS (TpaH
(¢bu3MYECKUX 3aKOHOB, MOHMMATh BCEOOLUi XapakTep (hyHIaMEHTab
WCTIOIB30BAaHUST YAaCTHBIX 3aKOHOB; AaHAIM3UPOBATH (DU3UYECKUE TI

TMOJIOKCHH A, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopmupoBaHHOCTH YMEHHS pa3INyaTh yCIOBUS MPUMEHUMOCTH MOJIEI

(stB1EHMIA)

ChopmupoBaHHOCT, yMEHHS pelIaTh pacuéTHBIC 3a/adydl C SIBHO
(hbU3MYECKON MOJIENbIO: HA OCHOBAHWM aHAIM3a YCIOBUs BHIOMpATh (hu
TpeOOBaHUAM 3a/a4yd, NPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHO
TEOpPHH TIPU HCIOJIH30BAHUU MATEMATHYECKUX METOIOB pEIICHUS
OCHOBAHUH HUMCIOIIHUXCA OAHHBIX, aHAJIHU3UPOBATH PE3YJILTATHI U KOPP

Y4€TOM IOJIy4EHHBIX PE3YJIBTATOB

PemaTe kadecTBeHHBIE 33/1a4H, TPEOYIOIINE TPUMEHEHNS 3HAHUH U3 pa3
Gbu3MKY, a TaKKe UHTETPALK 3HAHUH U3 JPYTHX IPEIMETOB €CTECTBEH
JIOTMYECKYIO LENOYKY PAcCYXKICHHUI C OIMOpOi Ha M3yYEHHbIC 3aKOHBI,

SBJICHUSA

Bnagenne oCHOBHBIMU METOJaMH HAYYHOT'O [TO3HAHUS, UCIIOJIb3YEMbBIMHU
KOCBEHHbIE M3MepeHusl (U3NYECKUX BEJIIMYMH, BHIOMpAsi ONTUMAaIbHBIN
U3BECTHBIE METOABl OLIEHKH IOIPEUIHOCTEH H3MEPEHUM, IPOBOAUT
(bU3MYECKUX BEIUYHMH C HCIOJB30BAHMEM MPSIMBIX HW3MEpEeHUi, 00bs
UCHonb3yss (U3NYECKHUE TEOPHH, 3aKOHbI M TMOHATHS, U JeNaTh

0€30I1aCHOr0 Tpyda Ipu MIPOBCACHUU HCCIIEOBAaHUM B paMKax yqe6




WCCIIEIOBATENILCKOM  JICSITEIBHOCTH €  HMCIIOJIb30BAaHUEM ITU(PPOBBIX

71a00paTOPHOTO 000PYAOBAHMS

CdopMUpPOBaHHOCTh YMEHHI aHAJIM3UPOBATHh U OIIEHUBATH MOCIICICTBU
NESTEIbHOCTH YEJIOBeKAa, CBA3aHHOW ¢ (U3MYECKUMHU TMpoleccaM
0€30IacHOCTH; TPEJACTABICHUH O paldOHAIBHOM IPUPOJIOIOJIB3
WCMOJIb30BAaHUM JIOCTH)KECHUM HAyKM M TEXHOJIOTMH JUIsl JaJIbHEH

o01ecTBa

OBnageHue pasIuYHBIMH Ccrioco0aMu  paboThl ¢ HMHPOpMALUEH
WCTIOJb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHHA; pa

daHaJIn3a 1 OOCHKU JOCTOBCPHOCTH nonyqaeMoﬁ I/IH(bOpMaHI/II/I

10

CdopMUpOBaHHOCTH YMEHHI MPHUMEHSIThH OCHOBOIIOJAralIIne acTpoOH
3aKOHBI JUIsl aHanu3a U OOBSCHEHUS (PU3UYECKHX MPOIECCOB, MPOUCXO

CUCTEMAX, B MEKTaJlaKTHIEeCKOM cpeac; IBUKCHUA HEeOECHBIX TEJI, 3BOJI




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D9 11O ®PU3UKE
Koxa
pasaena/re Kopn ssiemenTa IIpoBepsieMblii 2JIEMEHT COIePKAHUSA
MBbI
1 MEXAHUKA
1.1 KMHEMATHUKA

MexaHu4ueckoe JABHKXCHUC. OTHOCHUTEIHLHOCTh MCXAHHYEC

oTcuéra

MarepuanbHas TOUKA.

EE€ pammyc-BeKrop:
F(t)=(xle) e )=(2)).

TpaeKTopIId,
[IEPCMEIICHIIE!
1.1.2 iy ey —7 5 —
= (Ax,Av.A),
Iy Tb.
CrnoxeHHe IepeMeleHHil:
CKOpOCTh MaTepUAIbHOM TOYKHU:
. AF _,
U=— =TI =(U,,.U1,.LJ_).
AL |, ' T
Ax , .
1.1.3 O, =—| =%, aHANOIITHO v, =) S v =z,
[ P !

CroeH1e cKopocTeil: o, =0, + 0, .
Brruncienue NEepeMCIICHUS U ITYTHU MaTepHaHBHOﬁ TOYKHU IIPpU

BJI0JIb OCH X T10 TpauKy 3aBUCUMOCTH Vx(t)




" . AD
YCKG[JEHIIE MaTepPHaIbBHOII TOYKIL a = —L =

At
1.1.4
Au. C N .
a =—7 =(uv, ) '. aHANOTM4HO a, =(v, ), a.=(uv.
Ar— )
1.1.5 PaBHOMEpHOE NPSAMOJIMHENHOE BUKEHHE:

x(t)=Xo+ vt

x(f)

ox

v (t)=v,, =const

(®)




const

PaBHoyCKOpeHHOC HpﬂMOHHHeﬁHOC JABWIKCHUC!

at’

Xir)=x, +uw, r +——
(1) =x, +u, 5

v (t)=uv, +at

1.1.6 a, = const
Ufn' - L’l:'t = EGI {"“-2 - "“-'_;1
HPII OBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S =
CBoOonHOe majieHue. Y CKopeHrne CBOOOHOrO MaIeHuUS.
v ﬂlg Ijﬂ
1.1.7

0 Xo {-
I[BI/I)KCHI/IG TCIa, 6pOU_IeHHOFO o yrijiom o K TOpu30HTY:




".T(F) =X, Uyt =X +tU,cosa-f

7 -

g.f , 2
vi)=y, +Uy t+-1— =y, +U,sina-F—

g
s

2

I~.I'|

Iful. (t)=u, =uv,cosa
(0, (1)=v,, + g, =U,sina—gr

-

gy

(g.=0

<

= const

s

gy
g

wR

KpuBonuHneliHoe nBuKeHUE. [|BIKEHNE MaTEpUaIbHON TOYKH
VYrioBas v TMHEHAsS] CKOPOCTh TOUKHU:

V=R

IIpu paBHOMEPHOM JABUKEHUHU TOYKH IO OKPYKHOCTH

w:z_nzznu
T




2o
. LlenTpocTpeMuUTENILHOE YCKOPEHHE TOUKHU:

2
=w'R

2
-V
a5

nc

2
R
. [lonHoe yckopeHue MaTepuanibHON TOUKHU

Tépnoe Teno. [locTtynarenbHoe U BpalaTeIbHOE IBHKEHUE

1.2

JUHAMUKA

1.2.1

Nuepumnansueie cucremsl orcuéra. Ilepselit 3akon HproToHa.

Tlanmunes




Macca tena. IImoTHOCTE BeliecTBa:

-m
P \%
p
1.2.2
7
m
Cuna. [TpuHIIUT CyNeprioO3UIINK CHITL:
FpaBHo;Leﬁcm = F1 + Fz +...
F
paBHozEHC
1.2.3




1.2.4

Bropoii 3akon HeroToHa: 11 MatepuanbHoii Touku B UCO

F,=ma,




At
npu

const

Ap=F At

F =const




-

17:12 ﬁ?l

TpeTI/Iﬁ 3akoH HeroToHa s MAaTCPHAJIbHBIX TOYCK!

1.2.5
F
21
3aKOH BCEMHUPHOI'O TATOTEHHSI: CHIIBI IIPUTSHKECHHUS MEXKTY TOY
ml m2
F=G—
R
1.2.6 F




Cuna tsokectu. LleHTp TskecTH Tena. 3aBUCUMOCTH CHJIBI
MOBEPXHOCTHIO IJIaHETHI paguycoM RO:

GMm

m = —_—
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mg
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Cuna ynpyroctu. 3akoH ['yka:

F =-kx
F
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—kx
Cuiia Tpenusi. Cyxoe TpeHue.
Cuiia TpeHUs! CKOJIbKEHUSI:
F.,=uN
F
TP
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uN
Cuna TpeHus noKos:
F,,<pN
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Koadpduiment tpenus
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1.3 CTATHUKA
.
F
1.3.1

MOMEHT CHJIBI OTHOCHUTEIILHO OCH BpalICHUA:

IM| = F1, rie | — miedo cubl




OTHOCUTEILHO OCH, TPOXO/sIei uepe3 Touky O neprneHIuKysp

1.3.2

L[eHTp Macce TJa. L[eHTp MacCC CUCTEMbI MAaTCPUAJIBHBIX TOYC

:m1r1+m2r2+...

r
M mtm, .




B onHOpoaHOM mOJIE TSIHKECTH




(g=const)
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OCHTP MaCC TCJIa COBIMAJAACT C €0 HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
Ira:l"f__jl‘ff: T ane — G
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#H##Par#t##1.3.4 3akoH [lackansg

[aBnenue B xkunkoctu, nokosmeiics 8 UCO:

p=p,*pgh
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H#HParf##1.3.5

pgh

3akoH Apxumena:

HiHPar###1.3.6 1; )

Apx BBITECH
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€CJIM TeJIO U KkuAKocTh nokositcsa B UCO, To
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FApX = pg VBblTeCH




VYcioBue iaBaHus TeN

1.4

3AKOHBI COXPAHEHNW A B MEXAHUKE

Hi#HPar##1.4.1

Nmnynbc maTepuanbHOW TOYKH:

p=mv

HiHPar###1.4.2

HMitynbsc cucTeMsl Tei:

pP=pitpyTt...




H#HPari##1.4.3

A(

3aK0H U3MEHEHMS U COXPAaHCHUS UMITYJIbCA:

B UCO

Ap=A(p,+p,+..)=F

1 BHeLH

At+F

2 BHelH
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[Siis
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B ICO , ecniu

Ap=A(p,+p,+..)=0
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PeaxTnBHOE ABIKEHIE

HiHHPar###1.4.4
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PabGoTa cuibl Ha MaIOM NEpeMEILEeHUH:

,11=|P:|-|.-i'-.f|-cus a=F -Ax

1.4.5
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b
MOIIHOCTD CHIIBL:
€CJIM 3a BpeMs
At

At

paboTa CHIIbI H3MEHSETCS Ha , TO MOILHOCTD CHJIBI
Ad
P=— =F-p-cosa
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1.4.6

Kunetnueckas OHCPIusAa MaTepHaHLHOfI TOYKMH:

mv’
E =—2
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3aKOH U3MEHEHHS KHHETHUSCKON SHEPTHUU CUCTEMbI MaTCpHral

=Al+A2+ ..
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AE

[ToreHumanbHas SHeprus:

JUIA IOTCHIMAJIbHBIX CHUJI

1ot
eHI[

2mot
€HI[

10T
CHIL

A,=E

E

1moTeH1] -
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=AE

TIOTeHI]

IRHBHHHaHLHaHSHepFHHhﬂﬂepHaHBHOﬁTOQKHISOHHOpOﬂHO

E

TIOTeHI]
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mgh

[TorennmanbHas SHEPTUs YIpyro AeOpMUPOBAHHOTO Teja:

2
_kx
moTeHr] 2

E

ToT
CHIL

1.4.8

3aKOH U3MECHEHHS U COXPAaHCHUA MEXaHHYECKOI OHCPIUU:

Eusx = E:c;m T Ermre:—n.b

B I[C:D ﬂ-E:]‘.ZE}{'. = *"ﬁLBEE.'{ HEMOTEHII. CHIT»
B IICD ﬂ.E},:Ex = {].. SCIII ABE.;‘_I;E HEIOTEHIL CHI [}




1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

1.5.1

FapMOHI/I‘IeCKI/Ie KoJIeOaHM MaTepHaHbHOﬁ TOYKH.

Kunematnueckoe onucaHue:
x(f) = Asin ot + o,

v () =x'.

a(H=(v,), =—a'x() =a, +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHS.

JlmHaMu4yecKkoe onrcaHue:

ma

mao

. OTO 3HAYHUT, YTO

ma,=—kx,
k=mw”’
F =-kx.

AmMmn




—kx.

DHepreTuyeckoe OnucaHue (3aKOH COXPaHEHUsI MEXaHUYECKO

2 2 2 2

Cs3p aMIUIMTYABl KOJIEOAHWM CMEIIEHUS MaTepHabHO

KOJIeOaHUH e€ CKOPOCTU M YCKOPEHHUS:

v =04, a. =i

mal

[Tepuon 1 yacTora KoJieOaHUM:

o

0 v

[Tepron ManbIx cBOOOIHBIX KOJIEOAHWI MaTEeMaTHYECKOTO Ma

1.5.2 T=2E\/I
g

[Teproa cBOOOIHBIX KOJIEOaHUM MPY>KUHHOTO MAasATHUKA:

m
T=2m|—
k
1.53 Breinyxaennsie konebanus. Pesonanc. PezonancHas kpuBas

HonepeqHHe " IPOAOJIbHBIC BOJIHBIL. CKOpOCTL pacnpocTpaHe

A=vr=2
\%

1.5.4




WnTepdepentus u nudpakius BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOJINMHAMUMKA

2.1

MOJIEKYJISIPHAS ®U3UKA

2.1.1

Mopenu cTpoeHus ra3os, KUAKOCTEN U TBEPABIX Teil. [IycTs T
(Teno) coctouT 3 N 0IMHAKOBBIX MOJIEKYJI. Torja KOJIM4ecTB
N m

y=——0
Ny ¢




rac

— 9ucio ABOraapo, m — Macca CUCTEMEI (Tena),

U

u

— MOJIIpHasA MaccCa BCUICCTBA

2.1.2 TermmoBoe IBMKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3auMoaelicTBHEe YacTHI BENIECTBA
2.1.4 Huddysus. bpoyHOBCKOE TBHKEHHE
2.1.5 Mogpens uneanpaoro raza B MKT
CBsi3pb MeXIy [daBlIEHHEM M CpeJAHEeW KHHETUYECKOM
TEIJIOBOTO JIBMKEHUSI MOJIEKYJT UCAIbHOTO ra3a (OCHOBHOE Y
p=tmpri=2 (o’ |=2n.22
307 3 2 ) =
2.1.6




- KOHICHTpAus MOJICKYJI

2.1.7 AbcomoTtHas Temneparypa: T =t +273K

Cs3p TeMIleparypbl Tra3a €O CpEJHEHl KHHETHYECKOU

TCIIJIOBOI'O0 ABMIXKCHUS €0 MOJICKYJI:

218 oM
=t | 2 J|

kT

[ S

2.1.9 VYpasuenue p = nkT

Moaenp uaeanbHOTO raza B TCPMOANHAMHKE:

| Vpaszerre Menreessa — Kiarelpona
| BelpeskeHHe /11 BHyTpeHHeH 3HepIHH
VpaBaeHne MeHueneeBa — KmaneiipoHa (mpmme
3alIc):
pRT

2.1.10 pV="RT=vRT =NkT, p=P""
LL LL

BripaxeHHe /18 BHyTpeHHell 3Hepriil 0JIH0aTOMHO

raza (IIpIIMeHIIMBIe (JOPMET 3aMIICH):

U=3vRT =3 NkT =2 RT =ve, T =2 p¥
2 2 2u 2




2.1.11

3akoH JlanbToHa A 1aBIEHUS CMECU Pa3pPEKEHHBIX a30B:

pP=p,tpy*...

2.1.12

H3omporiecchl B pa3peKCHHOM Ta3e C IMOCTOSHHBIM YHCIOM
KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

uzoxopa (V = const):

=const

NS




const
9

n3obapa (p = const):

V_
—=const
T

const

I'padmdaeckoe mpeacrapieHue uzonpoieccos Ha pV-, pT-u VT-

OO0BbeIMHEHHBIN Fa30BbIA 3aK0H:

pV

“———-=const
T




const

JJIA IIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIeHHBIe U HCHACBIIICHHBIC IIapHbI. KauecTBeHHas

2.1.13 JIaBJICHUs HACBILICHHOIO IIapa OT TEMIIEpaTypbl, HUX
HaCBILIEHHOT'O Iapa
Brnaxxnocts Bo3myxa.
OTtHocHTENbHAS BIAXKHOCTB!
¢: pnapa(T) — pnapa(T)
p HacsILIapa ( T ) p HacsILInapa ( T )
¢
p
2.1.14 HachIIN
apa
)
p
o
a
p
a

(7)
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p

HACBILIIT
apa

o T e O

HN3meHeHne arperaTHbIX COCTOSIHUM BeIeCTBa: HCIIApCHUC

2.1.15
KUAKOCTU
2.1.16 W3meHenune arperaTHeIX COCTOSIHUM BEIIECTBA: TUIABICHUE U K
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMO/INHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TeMIIEpaTypa
222 BuyTpenHsisa sHeprus
923 Tennonepenaya Kak crnocod M3MEHEHMs BHYTPEHHEH sHepr

KOHBGKHI/IS[, TCIUIONPOBOJHOCTD, NU3JIYUCHUC




KonuuecTBO TEIUIOTHI.

Yﬂeanaﬂ TEMIOEMKOCTh BEIIECTBA C:

Q=cmAT
224
0
cmAT
VY nenbHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TerioTa riaBiaeHus A: O = Am.
VY nenpHas TEIIOTa cropaHus Tommsa q: O = gm
OnemMeHTapHas paboTa B TEpMOJMHAMUKE:
A=pAV
A
2.2.6 _
pAV
Brrauciienne pa®otsl 1o rpaduky mporecca Ha pV-auarpaMmm
IIepBblil 3aKOH TEPMOJAMHAMUKH:
Q,=AU,+A,=(U,~U,)+A,
Q
12
2.2.7
AU




v

Annabara:

Q,=0

A12

(U,-U,)=4U,
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A
12
U
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2.2.8 Bropoii 3akoH TepmonnHamMuku. HeoOpaTtumele nporecchbl
[TpuHIMne! neictus TennoBbix MamuH. KIT/I:
29| et Qe IOl | o
Ql—ta.rj:: Quarp Qua.rp




MakcumanbHoe 3Hauenne KIIJI. [ukn Kapno:
T.. -1,
22.10 M 'r'l =T'|sz_:a =u=1_?ﬂ_ﬁ“
) Y- Ty
YpaBHeHHe TEIIOBOTO OanaHca:
Q,+Q,+Q;+...=0
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1
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OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE I1OJIE

3.1.1 OnekTpu3anusa Ted W €€ MPOSIBICHUS. DIECKTPUUYECCKHI




DneMEHTapHBINA ANEKTPUUYECKUH 3apsil. 3aKOH COXPaHEHHUS 31

BzaumopeiictBue 3apsnoB. Toueunsie 3apsabl. 3akoHn Kynona:

B OAHOPOAHOM BCIICCTBE C I[I/IBJ'ICKTpI/IquKOI‘/'I IMPpOHUIIAaCMOCT

€
3.1.2
|1, 1 |44,
F= ﬁ,_ 1 |f1_ — BE e
= Anes, -
3.13 Onekrpuueckoe nojie. Ero aelictBue Ha 3J€KTpUUECKUE 3apsy
Harpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS:
.__F
E=—"
qnpoﬁﬂblﬁ
3.14

npod
HBIH




ITone Toueynoro 3apsaa:

-1 9
E =k -
r
E
k
2
q
OZHOPOJHOE TOJIE:
E =const.

const.




KapTtrHb! 1MHNMI HANPS)KEHHOCTH ATUX MTOJEN

HOT@HHI/I&J’IBHOCTL SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HOCTL IIOTCHIIMAJI0B U HaHmeeHI/Ie:
A1ZZQ(¢1_¢2):_CIA¢:QU-

q(¢

[ToTeHumanbHas SHEPrus 3apsa B dJIEKTPOCTATUYECKOM I10J1€
W=q¢




q9

AW

IToTenmman SJICKTPOCTATHUYCCKOI'O ITOJIA:

W
"=

¢

q

w

CBs13b HaHpH)KéHHOCTI/I I1O0JIA u Pa3sHOCTH IIOTCHI

anekTpocraruueckoro mois: U = Ed

[TpuHIMI CYyTIEPIIO3UINH SIEKTPUUECKUX TOJEH:

E=E +E,+..,p=¢,*,+...







[TpOBOHHMKY B 3JIEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBecHs 3apsA0B: BHYTPU ITPOBOJHUKA

E*=0

E
3.1.7
1
0
, BHYTpH ¥ Ha MIOBEPXHOCTH MPOBOJHHUKA (p = const
318 JM3IEKTPUKH B 3IEKTPOCTATUUECKOM MoJe. Judnexkrpuueck
1. .
Konpencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:
c=4
U
C
3.1.9 U
q

BHGKTpOéMKOCTB INIOCKOI'0O KOHACHCATOopa:




eC

&€

3.1.10

HﬁpaﬂﬂeHBHoecoeHHHeHHeKOHHGHC&TOpOBZ

BN

q=q,+tq,t..,.U,=U,=...,C

napasui

C,+
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ITocaemoBaTeabHOS COCOUHEHHE KOHACHCATOPOB:

1 1,1
U:U1+U2...,q1:q2:...,c—zc— C
1
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OHeprus 3aps>KEeHHOr0 KOH/IEHCaTopa:

c

c

_4q
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3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cwniia Toka:
=M
At Ar—s

ITocTostaHEbIi TOK: | = const




Jnst mocrosiHHOrO TOKA q = It
320 VYcnoBust CymecTBOBaHUS JIEKTPUUECKOTO TOKA.
Hanpsixenune U u O/IC E
3akoH OMa 1 ydacTKa LeMu:
U
I=—
R
I
323
R
U
DNEeKTPUYECKOEe CONMPOTUBIIEHHUE. 3aBUCUMOCTh CONPOTUBIIEH
OT €T0 IJIMHBI U CeUCHHUA. Y JIeIbHOE COMTPOTUBIICHUE BEIIECTB
[
R = ,D —_
S
R
324
p




Ucrounuku Toka. J1C UCTOUHMKA TOKA:
A

E — CTOPOHHUXCUJI

q

q
3.2.5
A
CTOPOHHUXCH
I
BHyTpeHHee conpoTHBIEHHE UCTOYHUKA TOKA
3axoH OMa 1J1s1 OJIHOM (3aMKHYTOM) asekTpudeckoil nenu: E
_E
Rr
1
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3.2.7

HﬂpaﬂﬂeHLHOGCOeﬂHHeHHCHpOBOHHHKOBI

[I=I1+12+..,Ul=U2=..,

R R, R,

napaui

ap




HOCHCHOB&TCHBHOG COCIMHCHHUEC IMPOBOJIHUKOB!
U=Ul+U2+.,11=12=..,
R,..,=R,+R,+..

T10C/1

= 6 o =




3.2.8

Rt

Pabora anexrpuueckoro Toka: A = [Ut.
3akoH [[xoyins — Jlenna:

Q=I’Rt

QS

Ha pesucrope
2

R:Q:A=12Rt:IUt:%t

QS




MOUIHOCTB 3JEKTPUUECKOTO TOKA!

TeroBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

.y U
P=[*R=—=]JIJ
3.2.9 R

MoniHoCcTh HCTOYHHKA TOKA:

3910 CBoOO/AHBIE HOCHTENIM JJIEKTPHUUECKUX  3apsAioB B

MPOBOAUMOCTHA TBEPJABIX METAJJIOB, PACTBOPOB M PAacCIUl




ITomynpoBoaHuku. [10ynpOBOJHUKOBBIN JUOT

3.3

MAT'HUTHOE I1OJIE

Mexannueckoe B3aUMOIEHUCTBUE MAarHuTOB. MarHutHoe

HWHAYKIOWH. HpI/IHLII/IH Cyneprno3nuunu MaroHuTHBIX MOJICH:

B=B,+B,+...

3.3.1
+
_l’_
JIvHMM MHAYKUMA MarHuTHOro noiid. KaptuHa JIMHUE H
MIOJIOCOBOTO M TIOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MAarHUTOB
3.3.2

OnelT Opcrena. MarHuTHOe Moj€ IPOBOAHMKA C TOKOM.




MAarouTHOIroO Iojd JJIUHHOTO HOpsAMOro IIpOBOJAHHKA

IMPOBOJHHKA, KaTYIIKHU C TOKOM

Cuna Amnepa, €€ HalIpaBJICHUE U BEJIMYHHA!
F ,=1Blsina

F
4
333
IBlsino.
, TJIe 0. — YTOJI MEeXXy HalpaBJIeHUEM IIPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HarpaBJieHHE U BEJIMYMHA!
F,=/q/VBsina
F
1
[}
p
334
|q|vBsina

rae a — yroj Mexay BEKTOpaMu




. JIBkeHure 3apsHKeHHON YacTHIIBI B OJHOPOHOM MarHUTHOM TT

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

[ToTok BEeKTOpa MArHUTHON UHIYKLIMH:
®=B,S=BScosa

L))
B
34.1
S
BScosa
7 B
%
P,
34.2 SABnenue 3nekTpoMariuTHOM UHAYKIuU. DJ1C nHayKmm
343 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuU Dapajes:




O/1C MHAYKIMHU B IPSMOM IPOBOJHUKE JUIMHOM |, TBHXKYyIIEM

1%

(vLl)
344
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B OJIHOPOTHOM MATHUTHOM HoJe B:
/ E, /= Blvcosa




Blvcosa

, [JIE 0. — yroJl MeXly BEKTOopoM B 1 HopMaibio

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLbI

luv

; €CITH




B
, 1
%
TO
/E,/=Blv
|E
Blv
3.4.5 ITpaBuiio Jlenna
NHIyKTUBHOCTD:
L= 9
34.6 I




, umu @ =L1I.
Camounnaykuus. 3/1C camonHayKIUK:

3.4.7

AT
E, :_L_.L =—LI
At
3Hepr1/151 MAarduTHOTI' O 11014 KaTyIJ_IKI/I C TOKOM.:
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W -
L




OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

KonebartenbHblii  kOHTYp. CBOOOIHBIC AIIEKTPOMATHUTHBIC
KOJIe0aTEIbHOM KOHTYpE:

r [ %

|q| t) =4, Sm| ot +qQ, |

AN )

l" P " 5 ) i !
Ljrl I_.l :'ljr = C!lj'nmm‘:.” C!:IF—EPGJ = IﬂmCG'EH cor _EPS.J

®opmyna Tomcona:

T=2nvLC
T
351 o
LC
, OTKyJa
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LC

CBsi3p aMILUTUTYIBl 3apsiia KOHJAEHCATOpa C aMIUIUTYOM

SJICKTPOMArHUTHBIX KOJIeOAHMSIX B naCaJIbHOM KoJIe0aTeIbHO

max

;I
o

3aK0OH COXpaHEHUsI YHEPTUU B UJI€ATTLHOM K0JIe0aTeTbHOM KO

352
353 BrIHyKIeHHBIE 2TIEeKTPOMarHUTHbBIE Konebanus. Pesonanc
HepeMeHHLIf/'I TOK. HpOI/BBO)lCTBO, rnepeaadya u HOTpe6HeHI/Ie 9
3.5.4 ot Lt ot ILI?
+ = e = EE — const.
2 2 2
355

CaoiicTBa SJICKTPOMAIrHUTHBIX BOJIH. Bzaumnuas 0




AJIEKTPOMATrHUTHOM BOJIHE B BaKyyMe:

E/B_/lc

[IIxana >J€eKTpOMarHuTHHIX BOJIH. [IpuMeHeHue snekTpoma

3.5.6
ObITY
OIITUKA
161 [IpsamosnHENTHOE PacIpOCTPAHEHNE CBETA B OJJTHOPOJIHOM Cpe
cBeTa
3aKOHBI OTPa)KEHUS CBETA.
a=p
3.6.2 a




alP

S

3.6.3 [TocTpoenure n300pakeHuil B INIOCKOM 3epKajie
3aKOHBI IPEJIOMIIEHHSI CBETA.
[Ipenomiienue cBera:
n, sina =n, sinf3.
n
1
sino
n
2
3.6.4
sinp.

AGCOIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:

_C
n = —

abc




OTHOCHUTENLHBIN ITOKa3aTelhb MMpCJIIOMJICHUA:




n

D

Xox J1ydeil B ipusMe.

1y

V1=V3, Mk =k,

COOTHOIIIEHNE YacTOT M COOTHOIIEHHE AJIMH BOJIH IIpU IIEp

CBETa uepe3 TpaHuIly pas3jesia IByX ONTHUYECKHUX CPEeN:

3.6.5

ny,<n, n,

1‘.‘.(11]J

IlomHOE BHYTpEHHEE OTpakEeHUE.
IIpenenbHbIii yros MOJHOTO BHYTPEHHETO OTPAYKEHUS:

. 1 _m
sinq,,)=——=—
n n,

OTH




Sino.

np




Cobwuparoniue W paccewBarolline JHH3BL. TOHKas JUH3A.
ONTHUYECKask CUJIa TOHKOM JIMH3BI:
=1
F
D
3.6.6
F
®opmyJia TOHKOM JIMH3bL:
1,11
d f F
3.6.7




VBenuuenue, JapacMoe JIMH30M:
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B ciydae pacceuBaromiei JINH3bL:

3.6.8
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Xox myda, MPpOILIEAIIEro JIMH3Y O IMPOU3BOJIBHBIM YIJIOM K
[TocTpoenne n300pakeHU TOYKH M OTpe3Ka MpsIMOM B COO

JIMH3aX U UX CUCTEMAX

3.6.9 doTtoanmapar Kak onTuyeckuit mpudop. ['ma3 kak ontudeckas
WNutepdepentms cBera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS
MHUHMMYMOB B MHTEp()EpPEHLMOHHOM KapTHHE OT JBYX
MCTOYHUKOB:
A
3.6. MAKCHIMYMBI —  A=2m—, m=0,+1,£2,+3 |
vl
MITHIIMYMBET — A=(2m+1)—, m=0,£1,£2 £3 .
2
Hudpakmus ceta. [JudpakunuonHas pemeérka. YcCioB
MaKCHMYyMOB IpM HOPMAJIbHOM MaJI€HUH MOHOXPOMaTHUYECK
Ha peméTKy ¢ nepuoaom d:
dsing,=mA,m=0,+/-1,+/-2,+/-3
dsing
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3.6.12 Hucnepcus cBeta
4 KBAHTOBA ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 ['mnore3a M. Ilnanka o kBantax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus (poToHa:
hc
E=hyv=—=
V=S pc
E
hv
4.1.2 =




pc

Nmnynse ¢poToHa:

i




4.1.3 dorordpdext. Onpitel A.I'. CtoneTora. 3akoHbl HOTOIPhEKT
VYpasuenue DitHmTeiHa 1151 hoTodPdekra:
EchTOHa =A BbIXO/ld + EKI/IH max ?
(otona
ABBIXOIA
+
4.14
KUHmax
rac,
_, _hc
ECbOTOHa =hv 7 >

do

TOH




hv

Kp

A BBIXOZa

:thp:

hc

A

kp




Kp

KUHmax

m

ax

E

KUHmMax




eU

[laBienue cpera.
JlaBiieHne cBeTa Ha IOJHOCTBIO OTPAXKAIOUIYK IIOBEP

Morjiomarmyro NOBEPpXHOCTh

4.2

OU3NKA ATOMA

421

[Inanerapnast Mogenb aToma

422

[Toctynatel bopa. M3nydenne u moriomieHne GOTOHOB TP
YPOBHSI SHEPTUU Ha IPYTOM:

;{ .
'In'rrmr = }i = |Err - Em|

Y

423

JInHeiyaThie CIEKTPHI.

CnekTp ypoBHEU HEPruU aToMa BOJAOPOAA:

_ -13,69B

i

E n=12.3 __.

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyknonnas mopnens siapa Ieiizendepra — ViBanenko. 3apsin

M30TO0118I

4.3.2

PagnoakTHBHOCTE.

Anbda-pacnan:

5X—>35 Y+ JHe




bera-pacnan.

DneKTpOHHBIN B-pacman:

A A 0.  ~
zX2z Y+ je+v,

[Tozutponnslii B-pacman:
XAV + Y54y,

I'amma-u3nyueHue
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3aKOH painOaKTUBHOIO pacnajia:

N(t)=N, 27

NG

[Tycth m — Macca paloakTUBHOIO BellecTa. Toraa




=t
m(t)=m, 27

m(t)

434

Snepuble peakuuu. JleneHue u CUHTE3 SAep




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






