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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOImero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUW M TpeOOBaHW K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHOM mporpammsel, npencrtaBieHHsix B ®I'OC COO, a
Takke ¢ yueTtoMm (emepanbHON paboueit mporpammbl BocnuTanus U Konueniuu
npenoaaBaHus yueoHoro npeameta «dusukay B 00pa3oBaTelIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ ®denepanuu,  pealu3yloImMX  OCHOBHbIE  00pa3oBaTelbHbBIC
MIPOrpamMMBbl.

[Iporpamma no gu3suke onpenesnseT 00s3aTeNbHOE NPEIMETHOE COAepIKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JiesioB
y4eOHOT'0 TMpeaMeTa C y4eTOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYarolUXCH.
[Iporpamma mo ¢Qusuke AacT TpeacTaBlIeHUWE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOYy4YeHHS, BOCHUTAHUS U Pa3BUTUS OOYUYAIOIIMXCS CpECTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIeHHOM YpPOBHE.

N3yuenue kypca ¢uzuku yriayOJCHHOTO YPOBHSI TO3BOJIIET pean30BaTh
3a/1ayu MPOPECCUOHAIILHON OPHEHTAIIMH, HANPABJICHO HA CO3JaHUE YCIOBUU IS
NPOSIBJICHUS CBOMX MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOpble HEOOXOIMMBI JUIsl TPOJOJKEHUS O00pa3oBaHHs B
opraHuzanuax npodeccuoHaIbHOr0 O00pa3oBaHUs MO Pa3IWYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o ¢Qusuke onpeAensioTcs IJIaHUPYEMbIE PE3YNIbTaThl
OCBOCHUS Kypca (DM3MKHU Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeaMeTHbIe, TMpeaMeTHhle (Ha  yrIyOJaeHHOM  ypoBHe). HaydHno-
METOJOJIOTHYECKONH OCHOBOW I pa3paboTKu TpeOOBaHUN K JIUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOy4YaroIIuXCs, OCBOUBIINX
mporpaMMmy 10 (H3UKE Ha YpOBHE CpenHero oodmero oOpa3oBaHUs Ha
yrayOJICHHOM YPOBHE, SIBISIETCSI CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma o (hu3mKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIYOJICHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO TOaM O0yUCHUS;

conepxkanue yaeOnoro npeamera «Du3nkay mo rogam o0ydeHUsI.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YyUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiu3alid  Pa3JIMYHbIX METOJAMYECKUX
MOAXOJ0B K TMpenojaBaHvi0 (PU3MKKA Ha YIIyOJICHHOM YpPOBHE MpHU YCIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOTo IpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxaromem Mupe. LIIKoapHbIN Kypc (QU3UKU — CUCTEMOOOPa3yIOIIHiA
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, OCKOJIBKY (DU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHUHM, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusuueckoit reorpaduert u actpoHomuei. Hcmonp3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENENIo XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe DHEPreTHUKU, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, TOJIy4EHHUSI HOBBIX MAaTEpPHAJOB C 3aJaHHBIMM CBOWCTBamu. M3ydyeHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOydyaromerocs, B GOpMHUpPOBAHUE YMEHHUN MPUMEHSITh HAy4UHbIN
METO/I MO3HAHHUS NP BHIMOJIHEHUU UMHU YUEOHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca (pu3uKH Ha YpOBHE CpeIHEro 00111ero oopazoBaHus MOJI0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK MIPUHLUIIBI €I0 MOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEN KypC SBISETCS JIOTMYECKU
3aBEpPIICHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3AesioB (DU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoen z2enepanuzayuu. B coOTBETCTBUM C HEMl Marepuan Kypca (U3UKH
oOBeIMHCH BOKPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. E¢ peanuzanus MpearonaraeT HCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku Cc  pa3BuTHEM OOIIEeCTBa, a TaKXKE C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dbu3uku yriry0iaeHHOTO YPOBHS
IPEANOJIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHMYECKHUX U TEXHOJOTHMYECKUX
MPUJIOKEHUN HM3YYEHHBIX TEOpUM M 3akOoHOB. IIpm 3TOM paccmarpuBaroTCs Ha
yYpOBHE OOIIMX MPEJICTaBICHUW U COBPEMEHHBIE TEXHHUYECKHE YCTpPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peannsyeTcs IOCPEACTBOM BBEICHUS DIIEMEHTOB
COJEp)KaHUs, TMOCBSIICHHBIX 53KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH WU TEXHOJIOTMH, a Takke OOCYKIEHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOTO nmoaxoa. s Gus3uku peanusanus 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BAHUHN CaMOCTOSITEIBHOTO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (¢akropa ydeOHoro mpoiecca. s yriyOieHHOro
YPOBHA — OJTO CHCTEMA CaMOCTOSITEIBHOTO YYEHMYECKOTO JKCIIEPUMEHTA,



BKJIFOYAIONIETO (PpOHTATbHBIC YUYCHUYECKUE OIBITHI TPU HW3YYECHUH HOBOTO
Marepuana, 1abopatopHbie paboThl U pabOThl mpakTukyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (puanueckoro mpakTUKyma. B mepBoM ciyuae
MPaKTUKYM TIpoBoauTcs aubo B koHue 10 u 11 kiaccoB, nubo mocie nepBoro u
BTOPOr0 TMOJIYTOAMH B KaXJAOM U3 3THUX KiaccoB. Btopoil cmoco® — 310
uHTerpaiuss paboT MNpakTUKymMa B CHUCTEMY JIabOpaTOpHBIX paboT, KOTOpPbHIC
MPOBOJSITCS B Mpoliecce u3ydeHus paszzaena (temsl). Ilpu stom mon pabGoramu
MPaKTUKyMa MOHUMAETCs] CAMOCTOSITENIbHOE UCCIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOI'0, 0000IIIEHHOTO BHJ1a 0€3 MOIIaroBOH WHCTPYKIIUH.

B mporpamme mo (Qusnke cucreMa Y4EHHUYECKOTO OIKCIIEPUMEHTA,
1a00paToOpHBIX pabOT M MpaKkTUKyMa MNpejiCTaBieHa €AUHBIM IepeuHeM. Brioop
TEMATUKHA JIJI 3TUX BHUJIOB YUYCHHUYECKHX MPAKTHYCCKUX PAOOT OCYIIECTBISAETCS
y4aCTHHKaMU 00pa30oBaTEIbHOIO MPOIIecca UCXOs U3 0COOEHHOCTENW MOYPOUYHOTO
IUIAHUPOBAHUSA W OcCHaIleHus kabwHeta ¢usuku. I[lpu 3TOM obOecreunBaeTCs
OBJIaJICHNE OOYyYaAIONIUMHUCS YMCHHUSAMHU IPOBOJUTH TPSIMbIe M KOCBCHHBIC
U3MEPECHUS, HCCICIOBaHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH M TOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THIIOTES.

Bonbimoe BHMMaHHWE yHAEIACTCA PEHICHUIO PAcYCTHBIX W KadeCTBEHHBIX
3anay. [Ipu 3TOM AJig pacyeTHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/aud C SIBHO
3aJlaHHON U HESIBHO 33JIaHHON (PM3MUYECKOW MOJIEIbI0, TO3BOJIAIOIINE MPUMEHSThH
U3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOro pasjelia Kypca, Tak U
UHTETPUPYs NMPUMEHEHNE 3HAHUM U3 Pa3HbIX pasnenioB. J[Jis KauecTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCS 3a7aHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIECH KU3HH, TpeOyrolue BeIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOro Iporecca Kypc (U3MKHA YIIIyOJIECHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMs JOJKEH U3y4aThCsA B YCIOBHSIX
npeaMeTHoro kabunHera. B kaOuHere GU3HKK JODKHO OBITH HE0OXOAMMOE
nabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMMe IO
bu3MKe YYEeHHMYECKHX OMBITOB, JTAOOPATOPHBIX PabOT M paboOT MpakTUKyma, a
TakKe JEMOHCTPAIIMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MWHUMAIBHOW JOCTAaTOYHOCTH M O0OECTIEeUrMBaeT TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpPAlMNA IS
WCCJICIOBAHMUS ~ M3Y4YaeMBbIX  SIBICHUW W TPOIECCOB, OMIUPUYECKUX U
(dyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyJOBaHHE [JIi YUYEHUYECKUX MPAKTHYECKUX padoT
dbopMupyeTcs B BUJI€ TeMAaTHYECKHUX KOMIUIEKTOB M OOECIICYMBACTCS B pacucTe



OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaThdecKue KOMILIEKThI
1a00paTopHOTrO OOOPYOBAaHUS JOJAKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHUOOPOB, a TaKke KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMM LIEJISIMU U3Y4eHHUS (DU3UMKUA B OOLIEM OOpa30BAHMM SIBIISIIOTCS:

(dopMHUpOBaHUE HHTEpeca W CTPEMJIEHUS OOyYarolMXcd K HaydHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjibTaTa U3y4eHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCTIONB30BAHUEM (PU3UYECKHUX
3HAHUM U HayYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O ponu (PU3MKU [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiei
npodeccuOHaIbHON NIeSITEIbHOCTH, CBS3aHHBIX C (U3MKOW, MOATOTOBKA K
JanbHeHIeMy OOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHnue »TUX Liened oOecreunBaeTcs peuieHueM CIenyoNuX 3a7a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMbI 3HAHHI 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYSIpHYIO  (DU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHSITh TEOPETUUECCKUE 3HAHUS IS OOBSICHEHUS
buznueckux SBICHUN B MPUPOAEC W JUIsl NPUHITHS TPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHbIX 3aJad C SBHO 3aJlaHHOU
¢u3nyeckoll MoJenplo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHHE
¢usnyeckoil MoOjENM, aJeKBATHOM YCJIOBHAM 3aJayd, B TOM 4YHCIE 3ajad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBaHUS M NPOBEACHUS
¢u3nYecCKNX OSKCIEPUMEHTOB, aHajh3a MW UHTepIperauuud uHpoOpMaluy,
OIpPEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBHUM ISl Pa3BUTHS YMEHHUU NPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JIESATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBLHON IeSITENbHOCTH, CBI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OPI'OC COO yriyOseHHBIH YpPOBEHB
u3ydeHuss yudeOHoro mnpenmera «®dusmka» HAa YpOBHE CpEOHETO OOIIero
oOpa3oBaHus BbIOMpaeTCs OOYyYAlOUIUMUCA, [UIAHUPYIOIUMH TPOAOJIKEHUE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIA.

Ha uzyuenue pusuku (yriayOiaeHHBIM ypOBEHb) HA YPOBHE CPEIHEro OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX paboOT SABIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JENaeT BBIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. HayuHblil MeTO/ NO3HAHUS NIPUPOABI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. HayuHnslii MeToa o3HaHUs U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIEpUMEHT M TEeOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IU(pPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHU  PuU3MUECKUX  BeauuyuH  (abcosoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SIBJICHUNA U MPOIECCOB (MaTepuaibHas TOYKA,
a0OCOJIFOTHO TBEPJOE TENO, HJealbHAsl KUIKOCTh, HWJEaTbHBIA Ta3, TOYCUHBIU
3apsin). ['unore3a. dusnueckuit 3aKOH, TPAHUIIBI €TI0 TPUMEHUMOCTU. DuznuecKas
TEOPUS.

Pons u mecto duzuku B GOpMUPOBAaHWK COBPEMEHHOW HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomui, npaKmukKym.

N3mepenue cuiibl TOKa M HANpsHKEHHWs B LENH TOCTOSHHOTO TOKAa IIPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LKppoBoil naboparopueit mo dusuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHXKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuera.

[Ipsimast u oOpaTHas 3a7]a4l MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpOCTh (CpenHssE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MAaTEpHAIBHOM TOYKH, MX NPOEKIMM HA OCHU CUCTEMBI KOOpJHUHAT.
CnoxeHue nepeMeIleHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IYyTH MATEPUATIBHOW TOYKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOEe mazeHue. YCKOpeHHe CBOOOJHOrO majeHus. J[BuWKeHHE Tela,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHeintHoe  nBukeHue. J[BMKEHHE  MATEpUATIBHOM  TOYKM 11O
OKPY>KHOCTHU. YTJOBas M JIMHEWHas ckopocTh. [lepmon u vactora oOparieHusl.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHT€HIUATBHOE) U MOJIHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA U TEXHOJIOIMYECKHE IIPOLIECCHI: CIIUIOMETD,
IBWKECHHE CHaApsJ0B, LEMHbIC, IIECTEPEHYAThlE W PEMCHHBIE MNEPENayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenbs cuCTEMBI OTCYETA, WILIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUSL.

CrniocoObl ucclieToBaHuUs ABUKEHU.

Nnnroctpanus npeeabHOro nepexoia U NBMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYXE U B Pa3pEKEHHOM ITPOCTPAHCTBE.

HaGmionenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.

Hamnpagiienne ckopocTH npu ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHI, CKOPOCTEW NBHXKEHHS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHS C LIEJIbIO ONPEEICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHUH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE ITUGPOBOIA TaO0OpaTOPUN).

WN3yuyenue nBmwkeHHWs Tena, OpOIIEHHOTO TOpu3oHTanIbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUOHAIBHONW 3aBUCUMOCTH MEXAY JaIbHOCTHIO
10JIETAa U HAYAJIBHOM CKOPOCTHIO TEIa.

N3ydeHne IBHKEHMSA Tella IO OKPYKHOCTH C IIOCTOSTHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TiepruoAa oOpalleHuss KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBorii 3akoH HprotoHa. HMuHepumanbHble cucTteMsl orcyeTa. [IpuHImn
oTHOocuTenbHOCTU ['anmunes. HemHepuuanbHble cUCTEMBl OTCUETa (OMpeaeieHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHumn cynepno3sununu CHil.

Bropoii 3akoH HeroTOHA 1151 MaTepUaIbHON TOUKHU.

Tperuii 3akoH HproTOHA 1151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHMs. OKBUBAJICHTHOCTh TI'PABUTALIMOHHOM H
VHEPTHOMN MacCCHI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO MaieHHsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckoil MMUPOTHL. JIBUxKEeHHE
HeOEeCHBIX TeJl U UX CyTHUKOB. 3akoHbl Keruepa. [lepBas kocmuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmxyierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHMS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONPOTUBICHUS TPU JABMKCHUU Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JIBHKEHUSI.

Hasnenue. [ mapocratnyeckoe nasinenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBU>XeHHs T€Nl B MHEPIHAIBHBIX U HEMHEPLHUATIbHBIX CUCTEMAX
oTcuerTa.

[IprHIUIT OTHOCUTEIIBHOCTH.

Kayenne nByx LWIMHAPOB WIM IIApOB PAa3HOW MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOJICUCTBYIOIIEH  NPUIOKEHHBIX K  TeIy CHIT  C
IPOU3BEJICHHEM MAaCChl TEJIAa HAa €r0 YCKOPEHHE B MHEPLUAIBbHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIIKUX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U M1aJICHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS NOKOSI, KAUEHHSI U CKOJIBKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padbomaol, RPAKMUKYM.

N3mepenue paBHOAEHCTBYIONIEH CUJI IPU IBUKEHUH OpyCcKa M0 HAKIIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM JBHKEHHUs Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHHE OT €ro MAcCHl.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYKUHE H
pEe3UHOBOM 00pasiie, OT ux AedopMalum.

N3yuenue ABMKCHHSI CUCTEMBI TN, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
JErKuii OJIOK.

N3mepenue kordduiinenTa TpeHUs Mo BEIUYUHE YIIOBOTO Koddduimenrta
3aBucumoctd Fp,(N).

UccnenoBanue nBuxeHus OpycKka 1Mo HaAKJIOHHOU IJTIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenue nBUKEHUS Tpy3a HA BALY C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomtotHo TBEpAoe Teno. [locTtymaTenbHOe W BpallaTelibHOE JIBUXKECHUE
TBEpAOro Teja. MOMEHT CHuJibl OTHOCUTEIBbHO OCH BpauieHus. llnedo cuisbl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TsxecTu Tena.

VYcnoBusi paBHOBECHS TBEPAOTO Tea.

YcroituuBoe, HEyCTOWUNBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTHMYECKUE TMPOLECCHl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIICTUYAThIE KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaolt, npaKmuKym.

HccnenoBanue yclioBU paBHOBECHS TBEPAOrO Tela, HMEIOUIETO OCh
BpalICHUSL.

KoncTpynpoBaHue KpOHIITEHHOB U pacyeT CUJT yIPYTOCTH.

N3ydeHne ycTOHYMBOCTH TBEPAOTO TeNa, UMEIOLIErO IIOIIAaAb OMOPBHIL.

Tema 4. 3akonwvl coxpanenus ¢ mexanuke.

Nmitynibc MaTeprualibHOM TOYKH, CUCTEMBI MAaTEpUaAIbHBIX TOYeK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMnynbC CUiibl 1 ”3BMEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBHXKEHME.

MoMeHT uMItyJbca MaTepUalibHOM TOUkM. [IpencraBieHne 0 COXpaHEeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PabGora cmibl Ha MajgoM W Ha KOHEYHOM IepeMerneHuu. I padudeckoe
MpeACTaBIeHUE PaOOThI CHUIIBIL.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprusi marepuanbHoil Touku. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SJHEPTUU MATEPUATBbHOU TOYKH.



[ToreHnmanbHble W HENOTEHUHWANbHbIE CWIbL. lloTeHIManbHass >Heprus.
[loTeHuuanbHast 3Heprust ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
JHEprusa Tena B OJAHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHimanbHas sHeprud
TeJa B TPABUTALIMOHHOM I10JIe¢ OAHOPOJHOTO Iapa (BHYTpH W BHE Iiapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHenue bepHymm I HWACATBHOM KUJIKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue ycTpoNCTBAa M TEXHOJOTUYECKUE MPOIIECCHI: IBUKEHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOITHOCTH CUJIBI.

N3meneHue sHepruu Tena npu COBEPIIEHUH PaObOTHI.

B3anmMHbie npeBpalieHrss KHHETUYECKOW M MOTEHUUATBHOW SHEPTHMl Mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEePruu Ipu CBOOOTHOM NaICHUU.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, npaKmuKym.

N3mepenue umiysbca Tena no TOpMO3HOMY MYTH.

N3mepeHre CHIbI TATH, CKOPOCTH MOJENIU DJIEKTPOMOOUIIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHEHUsI UMITYJIbCa MPU YIIPYTOM B3aUMOJIEUCTBUU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJa 110 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PaOOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Pa3nen 3. MosiekyaspHasi pu3nKa U TEPMOAMHAMUKA.

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU MeopUlL.

OcCHOBHbBIE TOJOKEHUSI MOJEKyIsipHO-KUHeTH4Yecko Teopun (MKT), ux
ombITHOe oOocHOBaHue. Jluddysus. bpoyHOBckoe ABMKEHHE. XapaKTep
JNBW)KEHUS W B3aHUMOJCHCTBUS 4YacTHI] BemecrBa. Moaenum CTpOeHUs Ta3oB,
KUJKOCTE W TBEPABIX TeN U OOBACHEHUE CBOMCTB BEIlECTBA Ha OCHOBE ATHUX



Mojeneil. Macca u  pasmepsl Mojekyn (atomoB). KonuuecTBo BelecTBa.
[Toctostnnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e¢ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogens uaealbHOTO ra3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHUIIbI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHas
temreparypa (mkana temneparyp KensBuna). 3akon JlanbTona. M3omponeccsl B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
npeJiCTaBlIeHuE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM H  CpeJIHEHd  KUHETUYECKOW  dHepruew
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHUST MOJIEKYJ HJICaIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETHYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIUHAMUYIECKON CUCTEMBI CO CPEIHEH
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEIMJIOBOTO ABMKCHUSI €€ YaCTHII.

TexHu4yeckre yCTPOMCTBA W TEXHOJOTHMYECKHUE TMPOIECChl: TEPMOMETD,
O6apomeTp, noxyyeHrue HaHOMaTEPUATIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHIL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneopomnnk ¢ 3anuckio peaibHOro OpOYHOBCKOTO IBHXKEHHUS.

HNuddy3us KuakocTei.

Mogaens onbita [lTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4eCKUX PemIeTOK.

HaGmronenue u ricciieqoBaHUE H30MPOIIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomuit, npaKmukKym.

HccnegoBanue rmpolecca YCTAHOBIEHUS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOJIOH.

N3yuenne wu30TEpMHUECKOr0 Ipolecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30XopHOro mpouecca.

N3ydenne nzobapHOTO Mporecca.

[IpoBepka ypaBHEHUS COCTOSHMUSL.

Tema 2. Tepmoounamuka. Tennoevie mawmunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW Jid
TEpPMOJIMHAMHYECKONW CUCTEMBbI. BHEIIHNE U BHYTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAYCHUSI BEJIUYMH, OMUCHIBAIOIINX
€¢ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmonnHamuku. (CamMOnpoW3BONIBHAS — pelaKcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mogens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMA YPaBHEHMIA:
ypaBHeHHe MenneneeBa—KiianeiipoHa U BbIpaXEHHUE Il BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHMMOCTH 3TOM MOJIENN: HU3KAsl KOHIEHTpAUUsl 4acTHULl, BBICOKHE
TEMIIEpaTypbl. BeipakeHUe 1Uisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO HIEAIBHOIO
rasa.

KBa3sucratnueckne U HECTaTHYECKHE MPOLECCHIL.

OnemeHTapHas pabora B TepMOAMHAMUKe. Brruncienue paboTsl o rpaduxy
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnoco0  W3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMUYECKOM  cucTteMbl 0Oe3  coBepuieHust pabGotel.  KouBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. TenmnoeMKOCTh Tena. YAelbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maliepa. YjaenbHas TEIJIOTa CropaHus
ToriuBa. Pacu€T KonumyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMHUKHU. BHyTpeHHsas osHeprusd. KomnmuecTBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMUKH I PABHOBECHBIX MPOLECCOB: Yepe3
3aIaHHOE€ PAaBHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOIUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKKA VI  HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHUMnB! neicTBuA TerioBbix MamuH. KIITI.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJb30BAHMS TEIUIOBBIX ABurarenei. Temmosoe
3arpsA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, AW3EIbHBIA W KapOIOpaTOpHBIA JBUTATENH, TapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTWIM3aUUs «TEIUIOBBIX» OTXOJOB C
MCIT0JIb30BAaHUEM TEIJIOBOIO0 HACOCA, YTUIU3ALHs OMOOPraHUYECKOIO TOIUIMBA JJIs
BBIPAOOTKH «TETJIOBOW» U 3IEKTPOIHEPTUH.

JHemoncmpayuu.

W3meHeHue TeMiepaTypbl Ipy aainadaTnyecKoM pacIiupeHHH.

Bo3nymiHnoe orauso.

CpaBHeHUE yIeTbHBIX TEIIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW SHEPTrUu.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHbie MOJIENIN TETUIOBBIX IBUTATENEH.

Yuenuueckuii 3kcnepumenm, nabopamopnuie padomaol, npaKmuKym.

N3mepenune ynenbHOM TEIOEMKOCTH.

HccnenoBanue mporecca OCTBIBAHKS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpezamnvie cocmoanusa eeuyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

Hacepiiiennble ¥ HeHachllleHHble mapbl. KauecTBEHHass 3aBUCUMOCTD
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPAaTyphl KUNIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocts Bo3ayxa. AGCONIIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTb.

Tsepnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB
KpuctauioB. [lnaBneHne W KpucTauiu3anus. YIeiabHas TEIIoTa IIJIAaBJICHMUS.
CyOnumarusi.

Hedopmaruu TBEporo tena. Pactskenue u cxxatue. Cupur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TemnnoBoe pacmupeHre XKUIKOCTeH W TBEPIBIX T, 00BEMHOE M JIMHEHHOE
pacirpenre. AHTAPMOHU3M TETUIOBBIX KOJI€OaHMI YaCTHUI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MEpEeXoaax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanunnsipusle siBnenus. J{aBneHue noj UCKPUBICHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  YKUJIKUE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAIIBL.

Jemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHIILIEHHBIX [TAPOB.

Kunenne. Kunenve npu moHW>KEHHOM JaBIICHUU.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBbITHl C MBUTBHBIMY TUICHKAMH.

CmauuBanue.



Kanunnsipusle siBneHusI.

Mojienn HEHbIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix aedopMariuii.

Yuenuueckuii axcnepumenm, nadopamopmuvie pabomot, npaKmMuKym.

N3ydyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenue abCOMOTHONW BIAXKHOCTH BO3JyXa M OIIEHKA MacChl MapoB B
MOMEILCHHH.

N3mepenue kordpuiinenTa moBepXHOCTHOTO HATSXKCHHUS.

N3mepenne moayns FOura.

UccnenoBanne 3aBucUMOCTH jaedopMallid PE3UMHOBOro olpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Pasnen 4. DiieKTpoAMHAMHUKA.

Tema 1. Dnekmpuueckoe noe.

DOnekTpu3auus TeJl W €¢ MpOSBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. [IpoBOAHWKHM, HOHMAJIEKTPUKA U  IOJYIPOBOJIHHKH.
DNEeMEHTApHBIA JJIEKTPUYECKUN 3apAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOTO
3apsna.

BzaumoneiictBue  3apsaos. Toueunble  3apsjbl. 3akon  Kynona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocTh  anekTpudeckoro  moiis.  [IpoOHeid  3apsn. JluHum
HaIPSKEHHOCTHU 3JIEKTpUUECKOro nosst. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATHYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB H
HanpspkeHue. lloTeHnumanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHunan 3neKTpocTaTUYEcKoro mosis. CBsA3b HANPS)KEHHOCTH TOJS U Pa3HOCTH
MOTEHIMAJIOB I 3JIEKTPOCTATUYECKOrO0 MoJid (KaK OJHOPOAHOrO, TaK H
HEOTHOPOJIHOTO).

[IprHIUII CyNIEpIIO3ULIUY SIIEKTPUUECKUX TTOJIEH.

[Tome Toweunoro 3apsima. [lome paBHOMepHO 3apspkeHHOU cdepsl. [lome
PAaBHOMEpPHO 3apsiKeHHOro mo oO0beMy Imapa. Iloje paBHOMEpHO 3apsiKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTwHBl NHHWN HANpsHKEHHOCTH OSTUX TMOJeH |
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[TpoBOHHMKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnexkrpudeckas
MPOHUILIAEMOCTH BEUIECTBA.



Kongencarop. DeKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannenbHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe coeuHeHNE
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOr0 KOHJIEH caTopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyecKkue YCTPOHMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTPOCTATUUECKAs 3alllMTa, 3a3€MJICHUE JJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO U IPUHLIUI IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE T0JI€ ABYX 3apSKEHHBIX MIACTHH.

Mogens anekTpoctatuueckoro reHepartopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpolcTBO U IEMCTBHE KOHIEHCATOPA MTOCTOSSHHOM M IEPEMEHHOM €MKOCTH.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus AIeKTPUUYECKOrO MO 3apKEHHOT0 KOHAEHCATOPA.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, npaKmuKym.

OueHka cui B3aUMOJIEHCTBUS 3apsKEHHBIX TEL.

HaGmronenne npeBpaiiieHrs SHEPTUH 3apsSKEHHOTO KOHASHCAaTOpa B SHEPTHUIO
U3JIyYEHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B MU, COAEPKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTHU MOTEHIIMAIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsjia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. I[Tocmoannblii 31eKmMpudecKuii mox.

Cuia Toka. [IocTOSTHHBIN TOK.

VYcioBus CylIeCTBOBAaHHS NMOCTOSTHHOTO JJIEKTPUYECKOrO0 TOKa. McTOuHHMKH
toka. Hanpsixxenune U u 9J1C €.

3akon Oma Jj1s1 ydacTKa IeTIH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI W IUIOMIAAX MONEPEYHOIO0 CEUCHUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapalIENbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHHUKOB.
Pacuer pa3zBeTBiACHHBIX nekTpuueckux 1emnei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH Jxxoyns—JIenna.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TeraoBas MOUIHOCTb, BbIAeiseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKAa. 3akoH Oma mid
MOJIHOM  (3aMKHYTOM) JJIGKTpUYECKOM I1enu. MOIIHOCT, HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 11enu moCcTOSSHHOTO TOKA.

TexHuyeckue YCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: aMIEpMETP,
BOJITMETP, PEOCTAT, CUCTUUK IIEKTPUUECKON IHEPTUH.

Jlemoncmpayuu.

N3mepenue cuibl TOKa U HAITPSIKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMpPsDKEHUS IS pEe3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TUTOIIA N TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA OT COTIPOTUBIICHHS TIPH TTOCTOSTHHOM
HaTPSHKECHUU.

[Tpsimoe nzmepenue IJIC. KopoTkoe 3ambikaHKe TalbBAHUYECKOTO dJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coeTMHEeHHs] ICTOYHUKOB Toka, J/[C Gatapei.

HccnenoBanne pa3HOCTU MOTEHIMAIOB MEXKAY IMOJIOCAMH MCTOYHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomuit, npaKmukKym.

HccnenoBanne CMEIIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue yieabHOTO COPOTUBIICHUS TPOBOIHHUKOB.

UccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HaNpsOKEHUS JUISL  JIAMITBI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepmerpa (BoJbTMETPA).

M3mepenune DJIC 1 BHyTpEeHHETO COMPOTUBIICHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rajibBaHUYECKOTO 3JEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIHAIOB MEXAY MOJIOCAMU UCTOYHMKA TOKA
OT CHJIBI TOKA B LIECTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunsix cpeoax.

DOneKTpuyeckas  MPOBOAMMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MIPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCUMOCThH CONPOTUBICHUS METAJJIOB OT
temneparypsl. CBEpXIIPOBOAUMOCTb.



DJIIEKTpUYECKUN TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTb
MoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIIMTAX. DJIEKTPOJIUTUYECKAS THCCOLMALIMSL.
Onektponus. 3akoHbsl Dapaaes I IEKTPOIu3a.

DJIEKTpUUYECKU TOK B raszax. CaMOCTOSTENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: Ta3opaspsiIHbIC
JaMIIbl, AJIEKTPOHHO-JIyuyeBasi TpyOKa, MOIYMPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOpP, (HOTOAUON, CBETOAMOMA, TallbBaHWKA, pad@UHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb COITPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbl 2nekTponu3a Papanes.

HckpoBoli pa3psa ¥ IpOBOAUMOCTS BO3yXa.

CpaBHEHUE TPOBOJAMMOCTH METAJIOB U MOJYITPOBOIHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomaol, npaKmukym.

HaGmonenue snexktpoiusa.

N3mepenue 3apsia OJHOBaJIEHTHOI'O UOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOpPAa  OT
TEMIEPaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKU JUO/IA.

DU3NYeCKUH MPAKTHKYM.

CniocoObl n3MepeHus (GU3NYECKNX BEITUYUH C MCIIOJIb30BAaHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYMKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTEJIBHBIE MOIPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEMN
(Gu3nyecKux BEIWYMH, MPOBEpKa MNPEIIOKEHHBIX THUNOTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  paslenax  «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBA3M.

N3yuenne kypca ¢usuku yrinyOiacHHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCSI C YUYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSA3€H C KypcamH
MaTteMaTUKH, OUOJIOTHUH, XUMUH, T€OrpaPuU U TEXHOJIOTUH.

Meosicnpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SIBIICHUE, HAy4YHBIA (akT, rumoresa, (u3nuecKas BEJIMYMHA, 3AKOH,



TEOopusl, HAONIOJCHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TadopaTopusi.

Mamemamuxka: penieHHMe CUCTEMbl YypaBHeHUH. JIuHelHas QyHKUMS,
napabona, runepbosua, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe NBU)XEHHE B KUBOHM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JJISi  BBIPAOOTKU  «TEIUIOBOM» U
AIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSKEHUE U KAMWUISIPHBIC SBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOCHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIlleCTBa, MOJSIpHas Macca, IMOJIydYeHHEe HaHOMATepuajoB, TEIUIOBbIE
CBOICTBa TBEPABIX TeJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIMTUYECKAS JUCCOIMALIMS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHoCTh BO31yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozcua: npeoOpa3oBaHUE IBUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
YU4€T CYXOr0 M IKUJAKOTO TpPEHHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKLUU
(KpOHILTENH, pemeryarble KOHCTPYKLHUHU), HCIOJb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe€), ABUraTellb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBOW XOJOIWUIBHHUK, KOHIULMOHEP, TEXHOJIOTUN
HOJYyYeHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4HCJIE HaHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIIACC

Paznen 4. DiekTpoquHAMHUKA.

Tema 4. Maznumnmnoe noJe.

B3aumopelictBue NOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wuHAYKUMH. [IpuHOmMn cynepno3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (IIPSIMOro MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e¢ HanpaBJieHUE U MOAYJb. [[BH)KEHHE 3apsyKeHHOM YaCTHUIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.

MaruautHoe nosie B Bemectse. DeppoMarHeTuku, napa- 1 AMaMarHeTHKH.



TexHuyeckue YCTpOﬁCTBa U TCXHOJOIMYCCKHC IIPOLECCChI: IPUMCHCHHC

MOCTOSIHHBIX MarHuToB, AJIEKTPOMAarHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHuMN  MHAYKOMM ~ MArHUTHOTO  TOJISE  TOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuil MarHUTHON MHAYKIIUY NOJIS JJIMHHOTO MPSMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBmkeHus MydKa 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUIMI JIEUCTBUS DIIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomoi, npaKmukKym.

HccnenoBanrie MarHUTHOTO MOJISI TOCTOSTHHBIX MArHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeiCTBUS TOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOM MHAYKIUA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SlBneHne 3IIEKTPOMAarHUTHOW HWHAYKIWMH. [loTOK BEkTOpa MArHUTHOM
uHaykiuu. OJIC uHAyKIMM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTHBHOCTH B LENH ITOCTOSHHOIO TOKAa.
SABnenue camounaykiuu. 3/1C caMOMHIYKIHH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yYCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHhl: MHAYKIIMOHHAA
[€4b, COJICHOMU/I, 3alIUTa OT AIEKTPU3ALMHU TEJ MPU JBHKEHUHA B MATHUTHOM TIOJIE
3emiu.

JHemoncmpayuu.

HaGntonenue siBieHus 31€KTPOMArHUTHOM MHAYKIIUH.

Uccnenopanue 3aBucumoctd IDJC WMHIOYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenna.

[TageHne marauTa B aJIFlOMUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii s3xcnepumenm, nadopamopmusvie padomot, nPAKMUKYM.

UccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOW UHAYKIIVH.

Onpenenenne MHAYKIIMU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUSI CAMOUHYKIIUU.

Co6opka MojieH 3JIeKTPOMarHuTHOT'O TeHepaTopa.

Pa3nen 5. Kosre60anust m BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHnasa cucrema. CBoOO HBIE KOJIEOAHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYeCcKoe ONKUCaHUE (3aKOH COXPAHEHMS] MEXaHWYECKOW >Hepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAaHUM M3 MX SHEPreTUYECKOrO U
KHUHEMAaTHUUECKOTO OITMCAaHHS.

Amvmntyna u ¢dasza kosjebanui. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KOJieOaHUN €¢ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHHUKA.

[TonsiTue o 3aTyxarwmux Koiebanusx. BerayxneHasle konebanus. Pezonanc.
PezonancHas xpuBas. BrnusHue 3aryxaHWss Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJI€0aHHS.

TexHuuecKkue yCTpOMCTBa U TEXHOJIOTHMYECKUE MPOILIECChI: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3amnmch KoJie0aTeIbHOTO JIBKCHHUS.

Hab6mroeHre He3aBUCHMOCTH TIEpHOJIa MaJIbIX KOJICOaHMI Tpy3a Ha HUTH OT
aAMIUTATY/IBI.

HccnenoBanue 3aTyXaronux KojieOaHUi ¥ 3aBUCUMOCTH ITIEPHUOJa CBOOOTHBIX
KOJIeOAHUH OT CONIPOTHBIICHUS.

UccnenoBanue konebaHWil Trpy3a Ha MacCUBHOM TIPYXKHUHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WeaTbHOW MOJICTH IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUHU MPU KOJICOAHUSIX IPy3a HA MPYKHUHE.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuit a3xkcnepumenm, nadopamopnuie padbomul, nPAKMUKYM.



WN3mepenue nepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOIO M HPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBIXKEHUS TeJa B X0J1e KoJieOaHU Ha yIpyrom MojaBece.

N3ydeHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOIIUX KOJICOaHUM.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHwle Ko1eOaHUA.

Konebarenbubiit koHTYp. CBOOOAHBIC DJIEKTPOMArHUTHBIE KOJEOaHUS B
ujeanbHOM KoJsieOatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIMTYIBI
3apsjia KOHJEHCATopa C aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0H COXpaHEHMs DHEPTUU B UJI€aTLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromiue AIIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHBIC
AIIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMenHbI TOK. MOIIHOCT, TIEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JIEUCTBYIOIIEE 3HAYEHHWE CUJIbI TOKAa W HAIpsDKEHUS MpU pa3iuyHou (dopme
3aBUCUMOCTHU MMEPEMEHHOTO TOKa OT BPEMEHH.

CunycouianbHbIi TIEPEMEHHBIA TOK. Pe3ucrop, KOHIEHcCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOMJIAJIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoactBo, mnepegadya u moTpebieHue
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH NpU MPOU3BOJACTBE 3IIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AICKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpayuu.

CB0OOOIHBIE 2TIEKTPOMATrHUTHBIE KOJICOaHUSI.

3aBUCHMOCTH YaCTOTHI CBOOOIHBIX KOJICOAHUN OT HHIYKTUBHOCTH U €MKOCTH
KOHTYpA.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop HE3aTyXarOMIMX JIEKTPOMATrHUTHBIX KOJIEOaHU.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BbIHyX1€HHbIE CHHYCOUIAJIbHBIE KOJIEOaHUs!.

Pe3ucrop, karymika MHAYKTUBHOCTH W KOHJEHCATOP B LIEMH MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocleqoBaTENbHOM  COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHAEHCATOpA.

VYerpoicTBO M IpUHIUIT ACHCTBUS TpaHCcPopMaTopa.



Mopaenb TMHUH 31EKTPONEpEIayH.

Yuenuueckuii skcnepumenm, nabopamopnsie pabomaol, nPAKMUKyM.

Nzyuenune Tpanchopmaropa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHCHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOT O pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENU MIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKMpOMACHUMHbIE GOTHbL.

MexaHnuueckue BOJIHBI, YCJIOBUS UX pacnpoctpanenus. llomepeunbie u
OpojoJibHbIEe BOJIHBL. llepuosa, CKOpOCTh pachpoOCTpaHEHHs] W JIJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHUE, MpeJoMJICHUE, UHTephEepeHIUs U
nudpakiys.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHUE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS M3JIYYEHUSI DJICKTPOMATHUTHBIX BOJIH.
B3anmMuas opueHTaims BEKTOPOB B JJICKTPOMArHUTHOM BOJIHE.

CoiicTBa  JJIGKTPOMArHUTHBIX ~ BOJH:  OTpaXX€HUE,  MPEJIOMIICHHE,
noJisipu3anus, uHTepepeHius u qudpaxims.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH. [[puMEeHEHNE 3JIEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paANOCBA3H U TENEBUACHUS. Paguonokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEJIbl.

TexHuueckue yCTpoWcTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paIuoNpUEeMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yJIbTPa3BYKOBasi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U PaCIPOCTPAHEHHE MMOMIEPEUHBIX U TPOJOJILHBIX BOJH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHImy u fudpakiini MEXaHUISCKUX BOJIH.

AKyCTHYECKHUMN PE30HAHC.

CaoiicTBa ylIbTpa3ByKa U €ro IpUMEHEHUE.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHMIA.

UccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUeE,
MpeIoMIIeHHE, NoJisipyu3anus, Tudpakuus, narepdepeHius.

OO6Hapy:xeHre HHPPAKPACHOTO U yIbTPa()HOIETOBOIO U3ITYYECHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, nPAKMUKyM.



N3y4enue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacripocTpaHeHUsI 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpsAmonHelHOE pacnpOCTpaHEHUE CBETa B ONHOPOAHOU cpene. JIyu cBera.
To4yeyHbIi ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI oTpaxkeHHUs cBeta. [locTpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CcBeTa. AOCOTIOTHBIN MTOKa3aTesb
npenaomieHusi. OTHOCUTENBbHBIN MOKa3aTeab npeaomieHus. [IocTOsTHCTBO 4acTOThI
CBETa M COOTHOIICHUE JJIMH BOJH IMPHU TNEPEX0J€ MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nmyueit B mpusme. [ucnepcusi cBera. CnokHbIM cocTaB O€joro cpeTa.
[Ber.

[Tonnoe BHyTpeHHee oTpa)keHue. IIpeaenbHblid yroyl MOJHOrO BHYTPEHHETO
OTpaKEHUSI.

CobOuparome u pacceuBaromue JuH3bl. Tonkas nauH3a. DokycHoe
paccTosiHUE M ONTHYECKas CUjla TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pacCTOsSIHUSI TOHKOM CepruyecKor JUH3BI OT €€ T'€OMETPUU U OTHOCHUTEIIBHOIO
MIOKAa3aTeJsl IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3bIL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEANIETr0 JIMH3Y IOJ HPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromias cnocoOHOCTh. ['1a3 kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakinmoHHas pemieTka. YCJIOBHE HAOIIOIACHHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAaJA€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne YCTpOWCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOCKIMOHHBIA ammapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PaKIIMOHHAS PELICTKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



NccnenoBanne npenomieHus CBETa.

HaGmronenre noJiHOro BHyTPEHHET0 OTpakeHHsl. Mosienb CBETOBO/A.

HccnenoBanne xXoma CBETOBBIX IYYKOB 4YEpE3  IUIOCKOMAPAIIIEIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOMCTB N300paKe€HUN B TUH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue unrepdepeHiny cBeTa.

HaGmronenue 11BETOB TOHKUX MJICHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoOHHON pereTKH.

Ha6monenue nudppakiinoHHOTO CIIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue nosisipusaiuu cBeTa.

[TpuMeHeHue NoaAPOU0B JJIsl U3YUCHHUS] MEXAaHUUYECKUX HATPSKECHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenue nokazaress NpeJoMICHUs CTEKIA.

UccnenoBanne 3aBucMMOCTH (DOKYCHOTO pAcCCTOSIHUSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3oOpaxeHus B CHCTEME U3 IJIOCKOTO 3epKajia U JINH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Ha6monenne nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUN CBETA.

N3ydeHne noiasipu3anuu cBeTa, OTPAKEHHOTO OT TOBEPXHOCTH IUAJIEKTPHKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IydeHUs Ha IBYX HIEIsIX.

Hab6monenue nucriepcuu.

Hab6monenne u uccnegoBanre qudpakImOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4eHHUS CBETOAMOA TPU MOMOIIN AUGPAKIUOHHOM
PELICTKU.

Pa3nen 6. OcHOBBI crieNHAJILHOI TEOPUH OTHOCUTETbHOCTH.

'pannnpl  NpUMEHMMOCTHM — KJIacCMYeCKOM — MmexaHuku.  [loctynatsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. llpeoOpazoBanusi  Jlopenia.
VYcnoBue npuyMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe[JICHHE
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHEPrusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTULIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHuueckne ycTpoHMCTBAa M TEXHOJOTUYECKHE TMPOIECCHI: CITYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnyeckuit 5KCIEPpUMEHT, Ja00paTOpPHbIE PA0OThI, MTPAKTUKYM.

OmpeznenieHre UMITyJIbCa U DSHEPIHUM  PEIATHUBUCTCKUX  4YacTHI] (110
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantroBas ¢pusuka.

Tema 1. KopnyckyaapHho-601H080u Oyanusm.

PaBHOBecHOE TermioBoe u3NyudeHHe (M3JIydeHUe aOCOIIOTHO YEPHOIO Tena).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPruUsl U UMITYJIHC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akonbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa 11t potodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIFOTHO OTPaXKarollyr0 moBepxHocTh). Ombitel [1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bonubl ne bpoins. [{nvnaa BonHbl Ae bpoiis u
pasMmepsl o0JlacTH JIOKIM3alUM  ABWKYIIEHCS dacTuiel. KopryckymnspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHS] HEONpEeIeIeHHOCTEN
I'eiizenOepra.

TexHuueckre yCTpOHCTBa W TEXHOJOTMYECKHE TPOIECCHI: CIIEKTPOMETD,
dotornemMeHT, GOTONATUHK, TYHHEJIbHBIH MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO]I.

Jemoncmpayuu.

®doTod(pdekT Ha ycTaHOBKE C ITMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanue  3aBUCUMOCTH  COINPOTUBIICHHUS  TOJYMPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroauon.

Conneunas 6arapest.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomut, npaKmukKym.

HccnenoBanue GpoTopesnucropa.

N3mepenne nocrossaHoM [lmanka Ha ocHOBe nccnenoBanus pororddekra.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOAMO/ OT HAMIPSKEHUS.

Tema 2. @u3uxka amoma.

OnbITEl MO HCCIENOBAHHMIO CTpoeHHUs aTtoMma. I[lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norioimieHue (OTOHOB MpU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl criektpoB. CnieKTp ypOBHEN YHEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TeXHUYEeCKHEe YCTPOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Mogens onbita Pezepdopaa.

Habnronenue nuHeyaTbIX CIEKTPOB.

VY CTpOoCTBO U IEUCTBUE CUETUNKA NMOHUZUPYIOIIHNX YACTHULL.

OrnpeneneHue IIMHBI BOJHBI TA3€PHOTO U3JTYUYEHUS.

Yuenuueckuii akcnepumenm, nadbopamopnuie padbomoi, npaKmuKym.

HaGmonenue nuueiyaToro crekTpa.

UccnenoBanue crnekrpa pa3peKE€HHOr0 aTOMApHOTO BOJAOPOJA U U3MEpPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuka amomno2o a0pa u r1emMeHmapHbvIX YACmuy.

Hyxknonnas Monens siapa I'eitzenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM M TO3UTPOHHBIM Oerta-
pacnaj. 'amMa-uznydeHue.

3aKOH pPaJMOAKTUBHOrO pacnana. PaanoakTUBHBIE H30TOIBI B IPUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YEHHUs. BiusHUE paJrOaKTUBHOCTH HA JKHUBBIC
opranu3Mebl. EcrecTBenHbilt hoH uznydenus. Jlozumerpus.

DHeprust CBsi3U HYKJIOHOB B sifipe. SAaepubie cuibl. [JedexT maccsl siapa.

Anepnsie peakuun. Jlenenune u cunres saep. Snepasie peaktopsl. [Ipodiemsr
YIOPABISIEMOTO0 TEPMOSIAIEPHOIO CHUHTE3a. OJKOJIOTMYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPIETUKH.

Mertoapl  perucTpauMd W WCCIEIOBAHUS  AJIEMEHTAapHBIX  YaCTHII.

dyHAaMEHTaJbHbIE B3aUMOJACHCTBUA. bapuoHbBI, ME30HBI U JIENTOHBL
[IpencraBnenue o CrannaptHoi MmoAenu. KBapk-riitooHHast MOJIENb apOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TEMHas MaTtepus M TEMHas
SHEPrusl.

EnuncTBO (hM3nueckoit KapTUHBI MUDA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUYECKHE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padbomaol, RPAKMUKYM.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBEIM (hoTorpadusim).

UccnenoBanue paioakKTUBHOTO (DOHA C UCIIOIB30BAHUEM JO3UMETPA.

N3yuenue normioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3nen 8. Dy1eMeHTBHI ACTPOHOMUH M ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3HKU Ui OOBACHEHUS MPHUPOJIbI
KOCMHYECKUX 0OBEKTOB.

MeTtonbl aCTpOHOMUYECKHUX HCcaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAJNOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3B&3nHoro nHeba. Co3Be3gusi, SpKUE 3BE3/Ibl, IUIAHETHI, UX BHUJIUMOE
JBH>KEHUE.

Conneunas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTounuk sHeprum ConHLA U 3BE3J.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J{MarpaMma «CrneKTpaabHbIi Kilacc —
CBETUMOCTB». 3BE3/bl TJIAaBHOW IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHYTpeHHEe CTpoeHue
3B¢31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE€3/. DTalbl )KU3HU 3BE3I.

Mueunbiii [TyTe — Hama I'amaktuka. [lonoxenuwe m aBmkeHue ConHuA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku v kBazapbl. UEpHBIE JIBIPBI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa06ma. Pazberanue rajakTuk.
Teopust bosbiioro B3psiBa. PETUKTOBOE M3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwooenus.

HaGmronenust 3B€3a4HOr0 HeOa HEBOOPYKCHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsI OTPEETICHUS MOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOro MOJYyIIApHUs U SpPKUE
3BE3/bL.

HaGmonenust B Temeckonm JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUM.

Du3nYeCcKUil NPAKTUKYM.

CniocoObl n3MepeHus GU3NYECKUX BEJIMYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nuecknxX BENWYMH, TPOBEpPKAa TMPEIIOKECHHBIX THUMoTe3 (BbIOOp W3 pPadoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3lenax «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o01maromIee MOBTOPEHUE.



O6o00uIeHne U cucTeMaTu3alys COAepKaHus pasziesoB Kypca «MexaHukay,
«MonexynspHas Qu3nuKa U TEPMOJUHAMUKA», «NEKTpoaAuHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENBbHOCTHY, «KBaHTOBas
duznka», «3I€MEHThl ACTPOHOMHH U aCTPOPUIUKIY.

Ponr ¢u3ukm u  acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM U ATHYECKOU cepax AesTeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKU
Y aCTPOHOMHM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIEH,  OOBSICHUTENIHOM M  TMPOTHOCTHYECKOM  (yHKUUH
(duznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (POPMUPOBAHUM MPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3M.

N3yuenune kypca ¢usukum yrayOiaeHHoro ypoBHa B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJEPKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHAmMUA, C6A3AHHbBIE C UZYYECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHHE, HAY4YHBIA (akT, rumoresza, Quanueckas BeIMYMHA, 3aKOH,
Teopus, HaOJIOJEHUE, OHKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTEIbHBIE PUOOPHI, IMPpoBas 1ab0paTOPHS.

Mamemamuxka: pelieHUE CUCTEMbl ypaBHEHUW. TpUTrOHOMETpHYECKHE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpBI M MX MPOEKUHUH HA OCH KOOPJAWHAT, CIOXKEHHUE BEKTOPOB.
[TIpousBonHbie 3neMeHTapHBIX (yHKIUNA. [lpusHaku mmogo0UsI TPEYroJbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUTyp U 00bEMa Tell.

buonozusa: >nektpuyeckue SBICHUS B JKUBOW NPHUPOAE, KojebaTelbHbIC
IBWKEHHUS B JKUBOM MPUPOJAE, OKOJOTMUECKUE PHUCKU TPU TPOU3BOACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpeabl,
yJIBTPa3ByKOBasi JIMAarHOCTMKAa B MEIWIIMHE, OITUYECKHUE SBICHUS B JKUBOU
IIpUpPOLE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAITMYECKAsi CTPYKTYypa TBEPbIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KpPUCTAUIMYECKOW PEIICTKH, CIEKTpaIbHbBIN
aHaIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MIIM, 3aJI€KH MArHUTHBIX PYI,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MATrHUTOB, JJIEKTPOMAarHUTOB,
ANeKTpoABUraTeNlb SIkoOH, reHepaTop NMEPEMEHHOI0 TOKa, WHAYKIMOHHAS IeYb,
JMHUM 3JEKTponepeaad, 3MeKTPOJBUraTelb, pajgap, paIiuONpPUEMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-neub, yabTpa3ByKOBasl [IMArHOCTUKAa B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAs OaTtapesi, CIyTHUKOBBIE
IIPUEMHHUKH, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ Pa3BUTHA.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIET'O OBPA3OBAHUAIIMYHOCTHLBIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yabTaTbhl OCBOCHHS ydeOHOro mpeamera «Duznka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
ONbITa U OMbITA JICSITEILHOCTH B MPOILIECCE peai3allid OCHOBHBIX HaIpPaBJICHUN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCTIMTAHUSA:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKOW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUECKUX T'yMAaHUCTHUYECKUX H
JIEMOKPaTUUECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESTEIILHOCTh B MHTEPECAX I'PAXKIAHCKOIO
oOmiecTBa, Yy4yacTBOBaTb B CaMOYINpaBlIeHMH B  00pa30BaTEIbHOM
OpraHU3alluy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TyMaHUTAapHOI M BOJIOHTEPCKOU EATETbHOCTH.

NAaTPHOTHYECKOI 0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IMOBEICHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0O M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
4yucie B AEATEIbHOCTH YUCHOTO;

e OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHUE YCTOMUYMBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIMTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIKOYAsA OSCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:



HWHTEPEC K pa3audHbIM chepaM MpodecCHOHATHLHON JESITCIIBHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BRIOOp Oyaymiel mpodeccuu U pearn30BbIBaTh COOCTBCHHBIC
KU3HCHHBIC TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
00acTH (PU3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIr'H4€CKOIro BOCIIMTaHUA

c(OpPMHUPOBAHHOCTh KOJOTUYECKON KYJIbTYPhI, OCO3HAHHE TII00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYIIECTBIECHHUE JACUCTBUM B OKPYXAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;
paclIMpeHue OmbITa ACSATEIbHOCTH IKOJOTMYECKOW HANPaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHus (DU3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh NHIUBUAYAIIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1edCTBUA:

CaMOCTOSITEJIBHO  (DOPMYJTUPOBaTHh W  aKTyaJH3UpOBaTh  IpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTIATh LENH JCSITeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HUX
JOCTHKEHUS;

BBISBJISTh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh IUJIAH PEIICHUS MPOOJIEMBI C YIETOM aHaTNu3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBHUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEITHHOCTH;
KOOPAMHUPOBATh M  BBIIOJHATH pPAa0OTy B YCIOBHUSX PEATHHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBbie HCcCJIEea0BaATC/IIBCKHUC HeﬁCTBHH .

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH W METOJaMHU
bu3nYecCKON HAYKH;



BJaJ€Th  HABBIKAMM  Y4€OHO-UCCIIEOBAaTEIbCKOM M MPOEKTHOMU
NEATeNIbHOCTH B 00JIaCTH (PU3HKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEJILHOMY TOMCKY METOJOB peuieHuss 3aaad  (U3N4ecKoro
COJIep>KaHMsl, TPUMEHECHUIO PA3TUYHBIX METOJIOB [TO3HAHUS,

BJaJ€Th BHJIAMM JEATEIbHOCTH 10 TIOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpETaIMy, MPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JACTHU
buzuky;

BBISIBJIATh MPUYHUHHO-CJICACTBEHHBIC CBSI3M U aKTyaJIU3UpPOBATh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HaxOIUTh apryMEeHThl s
JI0OKa3aTeIbCTBA CBOUX YTBEPKACHUH, 3a7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJI€ pEIICHUs 3aJladyd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBHKY;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPHUOOPETCHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTHUECKYIO 001acTh
KU3ZHEJESATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, MPEJjIaraTh OPUTHHAIBHbBIE TOJX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOUTUE aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU TMOJy4YeHUs MHPOpMAUU (PU3MUYECKOTO COIACPKAHUS
U3 HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAUI0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh IOCTOBEPHOCTH HHPOPMAITUH;

UCIIONIb30BaTh CpEACTBA HWH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTUBHBIX, KOMMYHHKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOMIOACHUEM TpPEeOOBAaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUECKOTO COAEPKAaHUS B PAa3IUYHBIX (PopMarax c
y4€TOM Ha3HaueHusd HHPOpMAlMU W LEJIEBOM ayAUTOpUH, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
JeSTENIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallMii H CMsr4aTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMaHIHOM |
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKYy U METOJIbl COBMECTHBIX NEHCTBUN C YYETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHKEHHIO: COCTaBJISTh IUIaH
NEUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUN y4aCTHUKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPa3IMUHBIX
CUTyallUsiX,  MpOSBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITh
MHUIMATUBHBIM.

PerynsiTuBHBIe YHHBepcaJlbHbIe Y4eOHbIe 1eiicTBUS
Camoopranuzanms:

CaMOCTOSITEJIbHO  OCYLIECTBIISITh  ITO3HABATEIBHYIO JE€ATEIIBHOCTh B
obrmactu ¢GU3MKHM M ACTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEIICHUSI PACUCTHBIX M KaY€CTBEHHBIX
3a/1ay, TUIaH BBITIOJIHEHUS MPAKTUYECKON pabOThl ¢ Y4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

pacmmpsTh ~ paMKd ~ y4eOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
MPENOYTCHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATh MPUOOPETECHHBIN OTIBIT,

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(GU3UKH, MOCTOSSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTpO.Hb, 3MOHI/IOHaJIBHbII7[ HHTCJJICKT.



JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJE€Th HAaBBIKAMU T[IO3HABAaTENbHOW peQuieKCUM KaK OCO3HaHUs
COBEPIIAEMBIX JAEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMH;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU [Ji1 OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLIEHMBATh PUCKM U CBOECBPEMEHHO NPUHUMATH PELICHUS IO HUX
CHIDKCHHUIO,

IIPUHUMATh MOTHUBBI M apryMEHTBhl JIPYIUMX IPU aHAIU3E€ pPE3yJIbTATOB
JICSITECIIbHOCTH,

NpUHUMAThH ce0s, TOHUMAasi CBOM HEJOCTATKU U JJOCTOUHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHThl JIPYIUX IPU aHAIU3E€ pPE3yJbTATOB
JICSITCIIbHOCTH,

MPU3HABATh CBOC MIPaBO M MPABO JIPYTUX HA OIIHOKH.

B mponeccc AOCTUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPOrpaMMBI 110

¢u3uke UId ypOBHS CpeaHEro oOmero o0pa3oBaHMs Yy OOyYaroIIUXcs

COBEPIIICHCTBYETCS AMOITMOHAJIBHBIN HUHTEJUICKT, MpeAToararoni
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMA, BKJIFOYAIOIIETO  CIIOCOOHOCTh  TMOHHMMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAINPABIEHUSI PA3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOMIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOC IMOBEJEHUE, CIIOCOOHOCTH aqanTUPOBATHCS K
AMOIIMOHATLHBIM HU3MEHEHUSIM M TPOSBISTh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeNIN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TOHMMATh AMOIIMOHAJIBHOE
COCTOSIHUE JPYTHX, YYWTHIBaTh €ro TMPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HAaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTHUMH JIOJbMHU, 3a00THTHCS, MPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

NNPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHBIE pPe3yibTaThbl Ha YriayOJCHHOM
YPOBHE JIOJKHBI OTPax)aThb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJib  (U3UKU B  IKOHOMHUYECKOH, TEXHOJIOTUYECKOM,
AKOJIOTHYECKOM, COLMANbHOW U 3TUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHON HayYHOU KapTUHE MUpA,
3HAUEHUE OIMMCATEIbHON, CHUCTEMATU3UPYIOLEH, OOBSCHUTENBHOU U
OpPOTHOCTUYECKOW  (YHKIUH  (PU3HMUECKOH TEOpUM —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOPUU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCIOBUS MPUMEHUMOCTU MojeNied (Qu3nueckux Tel Hu
npoueccoB (SBJIEHUM): WHEpLMANbHAasg CHCTEMa OTCYETa, aOCOIIOTHO
TBEpAOE TEJIO, MaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHUE,
CBOOO/NHOE majeHue, alcomoTHO ynpyras paedopmaius, abCOTOTHO
yIpyroe u abCOIIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJIEJIH ra3a, KUJIKOCTH
U TBEPAOIro (KPUCTAJUIMYECKOT0) TeJa, UJIeaNbHbIM Ta3, TOUCYHBIN 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuyath yCJOBHS (TpaHUIIB, OOJACTH) TPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TMMOHUMATh BCEOOIIMI XapakTep (yHIAMEHTAJbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHITH MEXaHHUYECKHE IMPOILIECChl U SIBICHHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHMYECKOTO JBWXEHHs, (OpMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBanus [amunes st CKOPOCTH M TEPEMEIICHUs,
3akoHbl HblOTOHA, mOpUHUMO OTHOcUTENbHOCTH ['anwies, 3aKkoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBl COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOU
SHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIOBHUSl paBHOBECHUS TBEPAOTO Tejla), IMpPU OSTOM HCIOJIb30BATH
MaTeMaTH4IECKOe BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: MpeoOpazoBanuii [ anues, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJIbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHl U SBJICHUS, UCIIONB3YSI
ocaHoBHble monoxkeHus MKT wu 3akoHBI MoONEKynsipHOW GU3UKHA U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MACATBHOTO Ta3a Cco CpeaHei
KMHETUYECKOM SHEPruei TEIUIOBOTO JBHMXKEHUS M KOHILIEHTpPAlUMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KUHETHUYECKOU
SHEPryeu TEMIOBOIO JBMKECHUS €r0 YaCTHI, CBSI3b JABJICHHS WICAIBHOTO
raza C KOHIEHTpalMEW MOJIEKYJ M €ro TeMIepaTypol, ypaBHEHHE
MenpaeneeBa—Kianeiipona, TmEpBbIM 3aKOH TEPMOJAWHAMUKH, 3aKOH



COXpPaHEHMS HPHEPIHM B TEIUIOBBIX MPOIECCaX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCcKoe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kianeipona,

aQHAJU3UPOBATh W OOBACHATH DJIEKTPUUECKUE SBICHUS, HCIOIb3Ys
OCHOBHBIEC TIOJIOKEHUSI U 3aKOHBI JJICKTPOJUHAMHUKU (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIUATBHOCTD
ANEKTPOCTATUYECKOTO TMOJsl, MPUHIUIN CYNEPIIO3UINU IJIEKTPUUSCKUX
MoJIEH, TIPU ATOM yKa3biBas YCIOBUS NMpUMEHHMoOcTH 3akoHa Kyrnona, a
TaK)K€ TMPAKTUYECKH BaXXHbIE COOTHOIIEHUS: 3aKOHBI OMa g y4yacTka
Hernd W JUIS 3aMKHYTOM JJIGKTpUYecKoW 1enu, 3akoH J[xoyns—JleHia,
npaswia Kupxroda, 3akonsr @apazaes A1 31eKTPOIN3a);

OMUCHIBATh (PU3MUECKUE TMPOIECCHl U SBJICHUS, HCIOIb3ys BEJIMYHUHBI:
nepeMenieHne, CKOpocTh, YCKOPEHHUE, UMITYJIbC TeJla U CUCTEMBI TeJ, Cuia,
MOMEHT CWJIbI, JaBJCHUE, TMIOTCHIIMAIbHAS DJHEPIUsl, KUHETHYECKas
JHEPrusi, MEeXaHW4yecKasi JHeprus, padoTa CHJbI, IIEHTPOCTPEMUTEIHHOE
YCKOpPEHHUE, CHJIa TSIKECTH, CHJIa YIPYrocTH, CHJIa TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJICHCTBUSA Tela C 3eMJIeH BOJU3M €¢ TOBEPXHOCTH,
HEprusi ynpyroit aedopManuu  TPYKUHBI, KOJUYECTBO  TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tejia, padoTa B TEPMOJWHAMUKE, BHYTPEHHSA
SHEPrus UACAITBHOIO OJIHOATOMHOTO Ta3a, paboTa HAEaTbHOTO Trasa,
OTHOCHUTENIbHAsI BIAXHOCTh Bo3ayxa, KIIJI waeanbHOro TEMIoOBOTO
JIBUTATENIS; DIEKTPUUECKOE T0JIE, HAINPSKEHHOCTh 3JIEKTPUYECKOTO OIS,
HAIpPSOKEHHOCTh TOJII TOYEYHOTO 3apsifa WiW 3apsHKEHHOIO Iapa B
BaKyyM€ U B JUAJIEKTPUKE, IOTEHIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMANOB, J3JEKTPOABMXKYIIas  CUja, CWiIa  TOKa,
HaIpSKEHWE, MOIIHOCTh TOKA, OJJEKTpUYECKass €MKOCTh IUIOCKOIrO
KOHJIEHCATOpa, CONPOTUBIECHUE YYAaCTKa LENH C MOCJEI0BATEIbHBIM U
napajielIbHbIM COEIMHEHUEM PE3UCTOPOB, IHEPTHUSI AJIEKTPUUYECKOTO MO
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (UBHUECKUX  SIBICHHMA:
MEXaHUYECKOE [IBI)KEHUE, TEIJIOBOE JBUKEHHWE 4YaCTUI[ BEILECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHKeHHUE, nU(dy3us, ucrapeHue,
KUIEHUE U KOHJEHCAIIMs, MIJIABJICHUE U KpUCTAIUTM3alUsl, HAIPaBIECHHOCTh
TEIJIONEePeIaun, ANEKTPU3ALUS TN, SKBUIMOTEHIIHMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMYUHBI OT
OpYyrol €  HCHOOJIb30BAaHWEM  MOPSIMBIX  M3MEPEHHH, NpU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3YyJbTAThl MOJIYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHUJAE TIpadUKOB C Y4YETOM



aOCOJIIOTHBIX MOTPEITHOCTEH N3MEPEHUM, 1eJIaTh BEIBOJBI IO PE3yJIbTaTaM
HCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBIA METOJ WM3MEPEHHS, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OTIBITHI TIO MPOBEPKE MPEIOKESHHON THITOTE3bl: INIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJTU3UPOBAThH
NIOJIYYCHHBIE PE3YJbTaThl W JIeJaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3bI;

coOro1aTh TIpaBmiIa 0€30MacHOTO TPY/ia MPHU MPOBEICHUN HUCCIICIOBAHMM
B paMKax y4eOHOro OKCIIEPUMEHTA, TPAKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TMPOCKTHOW JIEATEILHOCTH C WCIOJb30BaHHEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacyeTHBIC 3aJa4yd C SBHO 3aJ]aHHOH M HESIBHO 3aJIaHHOMN
¢u3HUecKol MOJIeNbI0: HAa OCHOBAaHWM aHaju3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckoil MojenH, OTBedarolied TpeOOBaHUAM  3aJlauH,
NPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
(GU3HUECKHX TCOPUH TIPU HCIOJIB30BAaHUU MaTEMaTHYECKUX METOJ/I0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOLIUXCS TaHHBIX,
aHAIM3UPOBATH PE3YNbTAThl M KOPPEKTHPOBATH METOIbI PEIICHUS C
y4€TOM TOJyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3JeioB Kypca PU3MKH, a TAaK)KE UHTETpaIMy 3HAHUN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IEMOYKY PACCYKIECHUMN C OMOPOIl Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHWUS I OOBSICHEHHS OCHOBHBIX
IPUHIIAIIOB pabOThl U3MEPHUTEIBHBIX MTPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKMX M 3apyOeKHBIX YUCHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATHh U OIEHUBATH MOCIEACTBHUS OBITOBOW M MPOU3BOJICTBEHHOM
JESTETHPHOCTH YEJIOBEKAa, CBA3AHHOW C (PU3WYECKUMH TPOIECCaMH, C
MO3UIUH SKOJOTHYECKON 0€30MaCHOCTH, MPECTABICHUIN O PAIMOHATIEHOM
IPUPOJIOIIOIH30BAHNHN, & TaKKE€ Pa3yMHOM HCIOJIb30BAHUH JTOCTHUKCHUHN
HAyKd W TEXHOJOTUW [JI JAJBHEUIEro pa3BUTHS YEIOBEYECKOTO
o011ecTBa;



MPUMEHATh pa3iMyHble crocoObl padoThl ¢ MH(popManuen (puzndecKoro
COIEpKaHUsI C  HCIIOJIb30BAHHMEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJB30BATh COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepabOTKU M MpeAbsBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMALK, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHbOpMAaIK, TONYYEHHOW U3 pPa3IUYHBIX MCTOYHUKOB, KPUTHUYECKHU
aHANIM3UPOBATH  MOJy4yaeMmMyl0  HH(OpManuo U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAaHUM, TaK M HAa OCHOBE
aHaJIKM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3allMOHHbIE u MO03HABATEIIbHBIE yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs]  HOBBIX 3HAHUW B  Mpollecce
BBITMIOJTHEHUSI TPOECKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM pa3IUYHbIX COLMAIbHBIX pPOJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAllMOHATIBLHO PACIIPEACISTh NeITeIbHOCTh
B HECTaHJApTHBIX CUTYallUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE paCCMaTpUBAEMOM TPOOIEMBI;

IPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCHuOHAIbHON JAESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonny oOyuenust B 1l knacce mpenMETHBIE PE3yNbTaThl HA YIIIYOJICHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh pOJdb (GU3UKK B  OKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHOM M 3TUYECKON chepax NesTeTbHOCTH YEIOBEKa, POJIb U MECTO
GbU3UKM B COBPEMCHHOW HAy4YHOW KapTHHE MHpA, POJIb ACTPOHOMHH B
MPAKTUYECKON  JICSATEIILHOCTH YEJIOBEKA W  JAJbHEHIIEM HAay4YHO-
TEXHUYECKOM Pa3BUTUHU, 3HAYCHHUE OIMUCATEIBHOM, CHCTEMATU3HPYIOIIEH,
OOBSICHUTEILHON W TMPOTHOCTHYECKON (YHKIUN (puznueckoil Tteopum —
ANEKTPOJANHAMUKY, CIELHAIBHOW TEOPUH OTHOCHTEIBHOCTH, KBAHTOBOI
busuku, ponb usuveckoil Teopun B (HOPMHUPOBAHUU MPEICTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (QU3UUECKON KapTHHBI MHUpaA B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHHMOCTA MoOJene (u3nueckux Ten u
IPOLIECCOB  (ABJICHUM): OJHOPOJIHOE DJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOAHUs, MAaTEMAaTHICCKUN MasTHUK,
VJCAIbHBIN TPY>KUHHBIM MAasITHUK, TAPMOHMYECKHE BOJIHBI, HICAJbHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJIETIEH aToMa, aTOMHOTO sipa U
KBAaHTOBOM MOJICJIIN CBETA;

pas3inyarh YyCJIOBHUS (TpaHULbI, O0JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJCKTPOMArHUTHBIC MPOLECCHl M SBICHHUS,
WCIIONb3Ysl OCHOBHBIE TIOJNOKEHHSI M 3aKOHBI DJICKTPOAMHAMUKH |
CHEUUalbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHs
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cuwia JlopeHua, 3akoH
JNEKTPOMArHUTHOM  uHAYKUMH, TmpaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE DJEKTPUYECKOM LENU CO CKOPOCTHIO
U3MEHEHUS  CHJIbl  TOKA,  TOCTyJaThl  CHEIHaTbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAJIM3UPOBATh M OOBSCHATH KBAHTOBBIC TIPOIECCHI U SIBICHUS, UCIIONB3Ys
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  OWHIITEHHA  JIA
dororddexra, mnepBbli U BTOpod mocTynarsl bopa, nOpuUHLIMI
COOTHOILICHUS HeompeaencHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiI0BOTO M MAacCOBOTO YHCEN W DHEPTHU B SNIEPHBIX PEAKIHSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMHUCHIBaTh (PU3MYECKHE MPOLECCHl W SIBICHHUS, HWCIOIB3YS BEIUYMHBI:
HANPSHDKCHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
NOJIsi, Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABIKYIIAS CHJIA, WHIYKIHUS
MarHATHOTO TIOJISi, MAarHUTHBIN TOTOK, cuja AMIIEpa, WHIYKTUBHOCTD,
ANEKTPOABMKYINAS CHUJIA CAMOMHIYKLHUH, SHEPTUs MArHUTHOTO TOJIsS
NPOBOAHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, IIOJIHAs DHEPrus,
SHEPrus TOKOSI CBOOOJHOM 4YaCTHUIbI, DHEPrUs M HUMITYyJIbC (POTOHA,
MacCOBO€ YHUCJIO U 3aps]l A]ipa, SHEPTHsl CBSI3U AJ1pa;

OOBSICHATh  OCOOCHHOCTH  TPOTCKAaHUS  (PUBHYECKUX  SIBICHUM:
AIEKTPOMArHUTHAsI UHIYKIINS, CAMOUHIYKIIMSI, pE30HAHC, HHTep(hEepeHITns
BOJIH, Judpakuus, JIUCIEpPCUsi, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dotoanekTpuueckuii 3pdext (dpotodrddexr), ampda- u OeTa-pacmaabl
anep, raMMa-u3lydeHue snuep, (U3nYecKue MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u paboThI Jlazepa;

OTIpe/ENATh HANpaBlIEHUE WHAYKIMM MarHUTHOTO IOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHHE, CO3/JTaBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JTMH30H,
U PaCCUMUTHIBATh €TO XapaKTEPUCTHKHY;

OPUMEHATh OCHOBOIOJATallue acCTPOHOMHYECKUE MOHATHUSA, TEOPUU U
3aKOHBl Ui aHauu3a M OOBSICHEHHS  (U3MUECKUX MPOLECCOB,
OPOUCXOAAIINX B 3BE37aX, B 3BC3AHBIX CHUCTEMaX, B MEXKraJaKTHUECKON
cpese; NBUKEHUS HeOECHBIX TeJl, SBOJIIOIIUM 3BE3/ U BeeaeHHol;
NPOBOJUTh HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MUECKHX BEJIMYHUH C
WCIIOJB30BAaHUEM TMPSMBIX HM3MEPEHHUH, TPU D3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHPOBAaTh pE3yJabTaThl IOJYYEHHOH 3aBHUCHMOCTHU



(¢u3nuecKHX BEIMYMH B BHAE TIpaduUKOB C€ Y4ETOM aOCOIHOTHBIX
MOTPEIIHOCTe  M3MEpeHUH, JenaTh  BBIBOABI IO  pe3yibTraram
MCCIICIOBAHUS;

MPOBOJUTHh KOCBEHHBIE HM3MEpPEHUs (U3MYECKUX BEIHYWH, TPU STOM
BBIOMpATh ONTHUMAJbHBIA METOJ W3MEPEHHs, OICHUBATH aOCONIOTHBIC U
OTHOCHUTEbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON TUIIOTE3bI: MIIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNlaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATh METOIbI TIOTyUEHUS] HAYIHBIX aCTPOHOMUYECKUX 3HAHUMH;
coOroIaTh TpaBmiia OE30MaCHOTO TPyAa MPH MPOBEICHUN UCCIICOBAHUNA
B pamMKax yd4eOHOro OJKCIEpHMEHTa, TMpaKkTUKymMa U  y4eOHO-
MCCIICJIOBATEIILCKOM M TMPOCKTHON JESATETbHOCTH C HCIOJIh30BAHHEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemaTh pacyeTHhIE 3aJadll C SBHO 3aJaHHOW W HESBHO 3a/IaHHOM
¢u3ndeckold MOJENBI0: HAa OCHOBAaHWW aHAIHM3a YCJIOBUS BBIOMPAThH
¢u3ndecKkue MOJENH, OTBEYAIOIINE TPEOOBAHUAM 3aJa4H, TPUMEHSTH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NUYECKUX TEOpUM
OpU MCIOJIB30BAHUM MaTeMaTHYECKHMX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYEThl HA OCHOBAHMM MMEIOIUXCS JaHHBIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yJIbTaTOB;

pelaTte KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca GU3MKH, a TAaKKe UHTErpaluy 3HaAaHUHM U3 Jpyrux
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY PacCy>KICHHUH C ONOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUUYECKHE 3HAHHUS M OOBICHEHHS OCHOBHBIX
HNPUHIUIIOB pabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH TPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUYCHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOILIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUSA OBITOBOM M MPOU3BOJCTBEHHON
JESTeIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUECKMMM MpoLeccaMu, C
MO3UIINH 3KOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUHN O palliOHAIEHOM
MPUPOIOTIONB30BAaHIH, @ TAKXKE Pa3yMHOM HCIOJIB30BAaHUM JOCTHKCHHIM



HAYKA M TEXHOJNOTMU [ JAJbHEUIIEr0 Pa3BUTHS YEIIOBEYECKOrO
o0111ecTBa;

MPUMEHATh pa3iiMyHble crocoObl padoThl ¢ MH(popManuen (puzndeckoro
COJIEp>KaHMsI C MKCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, MepepadOTKu U TpPEeAbsIBICHUS Y4YeOHOU U
HAYy4YHO-TIOMYJISIPHOW MHGOPMAIIMU, CTPYKTYPUPOBAHUSI U MHTEPIPETAIIUN
uHopMaluK, TOIYYCHHOW W3 Ppa3IMUYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHAJTM3UPOBaTh  MMOJy4aemMyk  WH(OpMAMlO W OIEHUBAaTh  €¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOopMaIINY;

IPOSIBIISTH OpraHU3aIlMOHHBIE n MMO3HaBaTEJILHBIE YMEHUS
CaMOCTOSITEJIbHOTO ~ MPUOOPETEHUs  HOBBIX 3HAHUW B TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM Pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAbOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIATh ASATEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUsSX, aJICKBATHO OIEHMBATh BKJAJ KaXJOTO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

MPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodeCCHOHAIBHOU eATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabubie | Ilpakruyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
Pa3znen 1. HAYYHBIWM METO/I ITIO3HAHUS ITPUPOIbI
. bubnuoteka [IOK
11 Hayibiit METOZ, MOSHAHHS IPHPO/EI 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznmeny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiematitia 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 flemauica 10 https://m.edsoo.ru/f16b68d7
. bu6mmoreka [JOK
23 (CTaTHKa TBEPAOTO Tela > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXpPAaHECHHS B MEXaHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Wroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
. bubmuoreka [IOK
3.1 OCHOBBI MOJIEKYISIPHOKMHETUYECKOM TEOPHH 15 1 httos://m.edsoo.ru/f16b68d7
bubmmoreka [JOK
3.2 Tepmoannamuka. TennoBble MallIiHbI 20 1 httos://m.edsoo.ru/f16b68d7
3.3 ArperarHble cocTOsIHUS BeniecTBa. Pa3oBbie 14 1 bubnuoreka [IOK
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epexo bl https://m.edsoo.ru/f16b68d7
Wroro mno pazneny 49
Paznen 4. QJIEKTPOAUHAMUKA
bu6mmoreka [JOK
41 DIEKIPHHECKoe Hoje 24 https://m.eds00.ru/f16b68d7
. . bubnuoteka [IOK
4.2 [ToCTOSIHHBIN NIEKTPUYECKHI TOK 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [JOK
43 ToRit B pasmIHEX cpeax 6 https://m.eds00.ru/f16b68d7
Hroro mo pazneny 54
Pa3znen 5. PUBNYECKUN MPAKTUKYM
. bu6mmoreka [JOK
>1 DUSHICCKII NPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6mmoreka [JOK
Pesepaiioe ppevs 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | Ilpakrnueckue
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
Pa3znea 1. 9JIEKTPOAUHAMUKA
bubmmoreka [JOK
11 Maririioe riore 14 https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
12 IICKTPOMATHHTHAS HHLYKIA 13 1 https://m.edsoo.ru/39859ef1
Hroro mo pazneny 27
Pazgen 2. KOJIEBAHHUS U BOJIHbBI
bubmmoreka [JOK
21 Mexanieckne kosebarns 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.2 DNIeKTPOMAarHuTHBIE KOJICOaHUs 15 httos://m. edsoo.ru/39859efL
53 MexaHudecKue 1 3JIEKTPOMArHUTHBIE 10 1 bubmuoteka [IOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bubnuoreka [IOK
24 Onritia 25 1 https://m.edso0.ru/39859¢f1
Wroro no pazneny 60
Pa3nen 3. OCHOBBI CIELIUAJIBHOM TEOPUM OTHOCUTEJBLHOCTH
bubnmoreka [JOK
31 Octoser CTO ° 1 https://m.edso0.ru/39859¢f1
Hroro no pazneny 5
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Paszngen 4. KBAHTOBAS PU3UKA

41 KopnyckynsipHO-BOJIHOBOH Tyaan3M 15 bubmmorexa [IOK
' PHYCKYIIAP oy https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
4.2 (3}
H3Hia aroma > https://m.edso0.ru/39859ef1
43 ®u3nKa aTOMHOTO SApa ¥ AJIEMEHTAPHBIX 5 bubnnorexa [IOK
' YaCTHIL https://m.edsoo.ru/39859ef1
Wroro mo paznery 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bu6mmoreka [JOK
5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 12 https://m.edsoo.ru/39859¢f1
Hroro mo pazaeny 12
Paznen 6. DUSUUECKUN IPAKTUKYM
. bu6mmoreka [JOK
01 DusHHECKHi MpaKTHiym 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOLEE IOBTOPEHUE
Cucremaruzanusa 1 0000IeHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnunoreka [IOK
' NESATETBHOCTH, TPHOOPETECHHOTO TIPH https://m.edsoo.ru/39859ef1
n3yuenuu kypca ¢pusuxu 10 — 11 xnaccos
Hroro no pazneny 15
bu6nmoreka [JOK
PesepBHOE BpeMms 10 https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabsubie | Ilpakruyeckue o p
n/n Bcero u3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 ®uszrka — QyHaaMeHTaIbHas HayKa o 1 bubnnoreka [IOK
pupoie https://m.edsoo.ru/1beef346
9 Hay4Hslii MeTO TO3HAHUS U METObI 1 bubnuoreka [IOK
uccaenoBaHusl GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hauudg npupoasl. Ha0mronenue n 1 bubmorexa LOK
PHPOAXL. https://m.edso0.ru/34c49931
IKCIIEPUMEHT B (hU3UKE
CriocoObl u3MepeHust PU3NYECKUX bubnuoreka [IOK
4 1
BEJIMYMH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUI (PH3NIESCKIX 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f18fda3
BEJTMYUH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (pu3uku B (GOpMUPOBAHUN 1 bubnunoreka [IOK
COBPEMEHHOI Hay4YHOU KapTUHBI MUDA, https://m.edsoo.ru/eabbdedl1
B MIPAKTUYECKOH JeATEIbHOCTH JIIOJeH
Mexannueckoe nBmkeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6nmoreka [JOK
MEXaHUYECKOro ABMKeHUs. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKH
8 Paguyc-BekTop MarepraabHON TOUKH, 1 bubnuoreka [IOK
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€T O MPOCKIMH HAa OCU KOOPAUHAT.

Tpaekropus. Ilepemenienne. CKOpocCTs.

Hx npoekiuu Ha 0OCH KOOpAWHAT

https://m.edso0.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['padudeckoe onucanne

bu6mmoreka [IOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBYDKCHHUS

10 CrnoxeHue rnepeMenieHnit 1 CKOpoCTeH. bubnuoteka [IOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHas CKOPOCTh. Y CKOpEHHE. bubnuoreka [IOK
[IpssmonrHeNHOE TBUKEHUE C https://m.edsoo0.ru/a99549a7
TTOCTOSTHHBIM YCKOPEHHUEM
I'padmueckoe onucanne

12 nﬁﬂﬁonHHeﬁHoro TIBYKEHUS C bubmmorexa [JOK

https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoOoaHoOe majienue. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH H UX TpaduKu

14 JIB>KeHHE Tea, OPOIISHHOTO MO/ bubnuoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBosmHeliHOe 1BIKEeHUE. [[BIoKeHHE
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAas

15 cxopopc?:. [lepuon u yacrora. bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LleHTpoCTpeMHUTENBHOE U TTOJTHOE
YCKOpEHUe
16 KonTtponsHas pabota no teme bubmorexa LIOK

https://m.edsoo.ru/1242f32e
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"Kuuematuka"

IIepsblif 3axkoH HproTOHA.
WHepunanbHble CUCTEMBI OTCUETA.

bu6mmoreka [IOK

17
[Tpunnun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuinansHbie cuCTEMBI OTCUETA
18 Cuna. PaBHoelicTByIOIIAS CUITA. bubnuoteka [IOK
Bropoit 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 B3anmoperictBue tein. Tpernii 3akoH bubnuoteka [IOK
HerotoHa https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unnu cuil. Pemenue
20 3ap anLa 1} yI/II-IMIe)HeHI/I: 3aKOHOB bubnrorexa LIOK
8 P https://m.edsoo.ru/bdf997fb
HerotoHa
3aKOH BCEMUPHOI'O TSATOTEHUSL.
21 DKBUBaJEHTHOCTh I'PaBUTAIIHOHHOM 1 bubmuoreia LIOK
N p H https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
29 Cuna TSKEeCTH U YCKOpEHUE bubnnoreka [IOK
CBOOOJHOTO MaACHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HUCKYCCTBEHHBIX CIYTHUKOB. [lepBas bubnuoreka [IOK
23
KOCMHUYECKasi CKOPOCTh. 3AKOHBI https://m.edsoo.ru/11labfa0a
Kennepa
bubnuoreka [IOK
24 C .3 I'yka. B
WA YIPYTOCTH. JAKOH & yKa. Bee Tea https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cuil bubnuorexa [IOK
25 TpeHUs. JIBIIKEHHE B KUIKOCTHU U ra3e ¢ https://m.edsoo.ru/1fa86499
YUETOM CHJIBI COIIPOTHUBIIEHUS CPEJIBI https://m.edsoo.ru/2cb29676
2 Hasnenue. ['mapocratuyeckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [locTynarenpHo€ 1 BpalaTeabHOe bubmmoreka LIOK
JBUKEHHE TBEPJOTO TEJIA https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbl OTHOCUTEIBLHO OCH bu6mmoreka [IOK
BpameHus. [1nedo cumsl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepoMy Teiry. LleHTp TskecTu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Buns! paBHOBECHS
bu6mmoreka [JOK
30 Pemterne saat https://m.edsoo.ru/dclcaacO
31 KonTtponpHas padoTa o Teme bubnuoteka [IOK
"Tunamuka. Cratuka TBEpIoro Tena' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
CHUCTEMBbI MAaTepHAIbHBIX TOUEK. LIeHTp bubnuoreka [IOK
32
MAaccC CUCTEMbI MaTE€pPUATbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMnynbC cuibl 1 ”3BMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUsI UMITYIIbCa. bubmmorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMKEHUE
MoMeHT uMItysbca MaTepUaTbHON
34 ToukH. [Ipencrasiienue o coxpaHeHun bubnunoreka [IOK
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bu6nmoreka [JOK
3 Pemere sanat https://m.edsoo.ru/f7706d63
36 PaboTa critbl Ha MaJlOM M Ha KOHEYHOM bubmuoreka [IOK

nepemeneHuu. [ padguueckoe

https://m.edso0.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

npeacTaBiIeHue pabOThI CHIIBL.
MOoOIIHOCTD CHIIBI

Kuneruueckas sueprus. Teopema 06

37 W3MEHEHUH KHHETHYECKOU DHEPTUU bubmmorexa [IOK
o P https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
[ToreHUMAaNbHBIE U HEMOTEHIINAIBHBIE
38 cwisl. [Torennmanbaas sHeprus. Bropas bubmmorexa LHOK
) pritsl. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbs kKocMHuUecKast CKOpocTh. CBs3b
pabOThI HEMOTCHIIHATIBHBIX CHJI C
39 W3MEHEHHEM MEXAaHUYECKOU DHEPTUU bubmmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUH
Yaopyrue u He A€ CTOIKHOBEHHS.
40 v E}ZIr{eHI/Ie Bgn If }J;rnn ISl UAeaTbHON bubmorexa [OK
p PHY g & https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KoutponbHas paboTa o reme "3akoHbl bubmuoteka [IOK
COXpaHEHUA B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencrasiieHUl 0 IPUPOIE
P PP bu6mmoreka [JOK
42 TeroTel. OcHoBHBIE nosoxeHus MKT.
https://m.edsoo.ru/b0a4445f
Huddy3us. bpoyHoBckoe nBHxKeHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPIBIX TEJI. XapakTep ABUKEHUS U Brbmoreia [JOK
P L P p https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHI] BEILIECTBA
Macca 1 pa3Mepsl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [IOK
44 Konunuectso Bemecta. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraipo
45 Temmnepatypa. TemnnoBoe paBHOBeCHE. bubnuoreka [IOK
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IIkana Iennscus

https://m.edso0.ru/0070d493

46 Pemenne 3amau Bubmmorexa LIOK
a https://m.edsoo.ru/1531aba5
. bubnuoteka [IOK
47 Wneanpuerii ra3. I'a3oBbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBaenue Meneneesa-KnanerpoHa. bubnuoteka [IOK
Pemenne 3amau https://m.eds00.ru/8d12c328
49 AGcomoTHas Temneparypa. 3aKoH bubnnoreka [IOK
JansToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [JOK
MOCTOSSHHBIM KOJIMYECTBOM BEIeCTBa https://m.eds00.ru/68878d51
I'padpmaeckoe mpencTaBieHne
51 Hfog) OLIECCOB: flsz)lTe Ma, H30X0pa bubmorexa [OK
pont ’ pMa, pa, https://m.edsoo0.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 Ocrogroe ypasrerte MKT https://m.edso0.ru/c8094721
bu6mmoreka [JOK
53 Pemenne sazaq https://m.edso0.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeHe KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATEeNbHOTO TEIIOBOTO ABUKCHUS
€€ YacTHIl
55 O06o01IeHre ¥ CUCTEMaTU3aIs 3SHAHU I bubmuoreka [IOK
no teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponpHas pabota o reme "OCHOBBI bu6nuoreka LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHaMuueckas cuctema. 3aaHue bu6mmoreka [JOK
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BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE nTapamMeTpsl.
[Tapamerpsl T/l cucreMsl Kak cpeiHue
3HAUEHUS BEJINYMH, ONMCHIBAIOLIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMoIMHAMUKH.

bubmmoreka [JOK
58 Camomnpou3BoJjibHas penakcanus T,
P P 5 A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TEPMOIUHAMHUKE. Y CJIOBHSI bubmorexa TIOK
T https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TON MOJIEIIH
60 VYpaBuenue Meneneesa-Knaneipona u bubnuoteka [IOK
BBIpaKEHUE /I BHYTPEHHEN SHEPrUun https://m.edsoo.ru/bal178d0
Bripaskenue 7151 BHyTpeHHEN SHEPT U
61 OJHOATOMHOTO UJEaJILHOIO rasa. bubmmoreka [JOK
KBazucrarnueckue U HECTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECChI
DneMeHTapHas paboTa B
62 TepMOArHAMUKe. Beraucienne paboThl bubmuoteka [IOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
Tuarpamme
Tennonepenada kak crioco0® U3MEHEHUS
63 BHYyTpeHHe# sHeprun T/ cuctembl 6e3 bubmorexa [OK
P P https://m.edsoo.ru/3d734561
COBEPILCHHS pabOTHI
64 KonBekuus, TemIonpoBoIHOCTb, bubnuoreka [JOK
H3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoaunduecTBo TennoThl. TennoEMKOCTh bu6mmoreka [JOK

Tena. YAeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIIOEMKOCTH BEIlECTBA. Y IelIbHAs
TCIUIOTA CTOpAaHUA TOIUIMBA

66 Pacuér xosimuecTBa TEIIOTHI TPH bubnuoteka [IOK
TeIionepeaaye https://m.edsoo.ru/ldb5ad4e
67 [Tonsitre 06 agrabaTHOM TIpoIIecce. bubmmoreka [JOK
[IepBblit 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemioTs! u paboTa Kak
68 Mepbl U3BMCHCHUS BHYTPCHHEH SHEPT U brommorexa [TOK
p yIp p https://m.edsoo.ru/b047alcd
T cucrtembl
BTtopoii 3aK0H TepMOIMHAMUKH JIJI51
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [IOK
npoueccoB. HeobpaTtumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB
70 [TpuHIUIIBI NEWCTBUS TEMIOBBIX bu6mmoreka [JOK
marurH. KIT] https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3HaueHne KITJT. Hukm bubnuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pemwerue 3ana% https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIEKThI
73 HCIIOJIb30BAaHMSI TEIIJIOBBIX JBUTATEIICH. bubnunoreka [IOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIei https://m.edsoo.ru/9867aaa7
cpenpl
bu6nmoreka [JOK
74 P
CHICHHE a1t https://m.edsoo.ru/c8c70432
O06001eHne 1 cucTeMaTH3alus 3SHAaHUH
B " " bubnuorexa IIOK
75 no teme "Tepmoannamuka. Tennosbie

MaIIHe!"

https://m.edso0.ru/28d62b3f
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KonTtponsHas pabota o Teme

bubmuoreka [IOK

76
"Tepmoaunamuka. TeroBbie MaIMHBI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue U KOHICHCAIIHS. Eub OK

77 Hcnapenue u kurieHue. Y aeibHas nbnnotexa I1
TeoTa MapooBpasoBaHHs https://m.eds00.ru/6f8e6777
Hacebimennbie 1 HEHACHITIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTS IIJIOTHOCTH
Y JTaBJICHUS HACBIIIIEHHOTO MMapa OT i OK

78 TeMIIePaTypbl, UX HE3AaBUCUMOCTb OT nbmmotexa I
06bEMa HACHIIIEHHOTO Hapa https://m.edsoo.ru/f5¢c17d02
3aBUCUMOCTD TEMIIEPATyphl KUTICHUS OT
ABJIIEHUS B KUIKOCTHA

79 Braxxaocts Bo3ayxa. AGCOMIOTHAS 1 bu6mmoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79

80 Pemenune 3amau bubmorexa LIOK

https://m.edsoo.ru/18e95ff3

Trepnoe Teno. Kpucramimueckue u Bu6 OK

81 amopdHbIe Tera. AHU30TPOINS CBOMCTB nosmoreka L
KpHCTAIOB https://m.edsoo.ru/20a88a03
[InaBneHne u KpUCTAILTU3AITHS. BuG OK

82 V nenpHas TeNa0Ta IUIaBICHU. nbnuotexa 11
CyGmmanms https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEPAOTO TENA.

83 Pactsxenue u cxxarue. Casur. Moayib ]r?t?(sﬂ/I;IOTedKa HO}; 1aab10

s://m.edsoo.ru/dalaa

IOwnra. [Ipenen ynpyrux negopmannii :
TennoBoe pacuIMpeHHe KUJIKOCTEN U Eufs OK

84 TBEPJBIX T€J. AHTAPMOHHM3M TEIIOBBIX nbmmorexa L

KoJIeOaHU I qacCTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

85 [IpeobpazoBanue sHEpruu B ha3zoBbIX bubmumoreka LIOK
repexoaax https://m.edsoo.ru/97a0672f

bu6mmoreka [IOK

86 v 0

PABHEHHE TeIIOBOro banatca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 P

crietie safat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie ssBnenus. JlaBnenue noj bubmmoreka [JOK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. opmyna Jlamnaca
O06o01eHre 1 cUCTeMaTU3aIHs 3HAHU I

89 1o TeMe "ArperaTHble COCTOSHUS bubmorexa [TOK

P " https://m.eds00.ru/0b52575¢
BemecTa. Pa3oBbIe IEPEXOIBI
KonTtponbHas paboTa 1mo teme
90 "ArperaTHble COCTOSIHUS BEILIECTBA Bubnmorexa LIOK
P | - ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOIBI
DIIeKTpU3aIus Tell U €€ MPOSBICHUS.

o1 DInekTpudeckuil 3apsa. [IBa Buaa bubnuoreka [IOK
AJIEKTpUUYECKUX 3apsaaoB. [[poBoiHUKH, https://m.edsoo.ru/laff445f
TUDIIEKTPUKHU U TTOTYTIPOBOTHUKHI
DJIeMEHTapHbIN SJIEKTPUYECKUM 3apsijl.

92 3akoH coxp aHEHUS BJIIC)KT I/I‘I@CKOFI()) ’ bubmmorexa [OK

P P https://m.edsoo.ru/f49afd24
3apsiia

93 B3aumonelicteue 3apsaoB. Toueunsie bu6nuoreka LIOK
3apsaasbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6nmoreka [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnekrpuyeckoe noJie. Ero neiictue Ha

bubmuoreka [IOK

95
BIEKTPUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3IEKTPHUECKOTO TIOJIS.

9% [IpoGuerit 3apsia. Jlnnum bubnuoreka [IOK
HaIpPsLDKECHHOCTH AJIEKTPUYECKOTO OIS https://m.edsoo.ru/3dac6957
OAHOPOIHOE NEKTPUYECKOE T10JIE
[ToreHuMaIBEHOCTH

97 AIIEKTPOCTATUIECKOTO MOJIs. Pa3HOCTH brommorexa [TOK

P ' https://m.eds00.ru/80021447
MOTSHIIMAJIOB W HATIPSDKCHUE
[ToTeHnmanpHas SHEPTHS 3apsaa B
98 NIEKTpOCTaTHYECKOM ToJie. [ToTeHtnan bubmorexa [IOK
' https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HANIPSHKECHHOCTH TIOJIS U

99 A3HOC po CHIIATO bubmmoreka [JOK
PASHOCTH HOTEHITHATIOB LTt https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO OIS

100 [TpunHIUI Cyneprno3uumn bubnnoreka [IOK
ANEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfeda6e

bu6mmoreka [JOK

101 Pemenue

HHCHHE salat https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone bubmuoteka [IOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00wsemy miapa. [lone paBHOMEpHO bubmorexa [OK

e . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHO TIOCKOCTH

104 IIpoBOTHUKH B 2JIEKTPOCTATHYECKOM bu6nuoreka LIOK
roJie. Y CjaoBHU€E PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab

105 JIM3IEKTPUKY U TOTYIIPOBOAHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpgencarop. D1eKTpoeMKOCTb

106 KOHJICHCATOPa. DIEKTPOEMKOCTh Bubmmorexa LIOK
A pa. P https://m.eds00.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE coequHEHNE bubnuorexa [IOK
KOH/JICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbpHOE COETUHEHUE bu6mmoreka [JOK
KOH/JICHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHACHCATOpa brommorexa [HOK
P P A p https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenne 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrKEeHME 3apsSKEHHON YaCTHUIIbI B bubnnoreka [IOK
OJHOPOTHOM AJIEKTPUUYECKOM TOJIE https://m.edsoo.ru/8341d6ac
112 Pemenune 3amau
113 O06o00meHre ¥ cuCcTeMaTH3aIs 3HAaHUH bubnuoreka [IOK
1o Teme "Dnekrpuueckoe nojue" https://m.edsoo.ru/5752603f
KonTtponpHas pabora 1o reme bubnuoreka [IOK
114
"OnekTpuueckoe nojue" https://m.edsoo.ru/cefe90e9
Cuina toka. [locTosiHHBIN TOK. Y cloBuUS
115 CYIIECTBOBAHUS IIOCTOSTHHOTO bubmmorexa [IOK
yi https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKa
bubnuoreka [IOK
116 Ucrounuku Toka. Hanpsokenue u 3/1C httos://m.edsoo.ru/0839a1 15
117 3akoH OMa [u1d ydacTKa [enu. bubnunoreka [IOK
DNEKTPUUECKOE COTIPOTHUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb CONTPOTHBIICHUS bubnuoreka [IOK

OJJHOPOJHOTO MPOBOJAHHKA OT €CTO

https://m.edsoo.ru/95fcdf51
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JUIMHBI U IO aar MonepeyHoro
CCUCHUA

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA.

bu6mmoreka [IOK

119 Pewrenne 3anau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, bubmmoreka [IOK
CMEIIAHHOE COEMHEHHE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuer pa3BeTBICHHBIX JEKTPUUECKUX bubnnoreka [IOK
ueneii. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bubmmoreka [JOK
122 Pemterne saat https://m.edsoo.ru/3881b469
123 PaGora anexTpuueckoro Toka. 3aKoH bubnnoreka [IOK
Jxoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [JOK
124 Pemterne sana https://m.edsoo.ru/6761bfof
MOTTHOCTB IMEKTPUIECKOTO TOKA.
125 TennoBas MOIITHOCTb, BBIZICTISIEMast Ha brommorexa [OK
- > PRl https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [JOK
126 Pemuterne sana: https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpeHHEE CONTPOTUBIICHUE bubmuoteka [IOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma Ui MOJTHOM (3aMKHYTOM ) bubnunoreka [IOK
ANEKTPUUECKOM 1enu https://m.edsoo.ru/221f40fb
bu6nmoreka [JOK
129 Pemere sanat https://m.edso0.ru/3580b679
bu6nmoreka [JOK
130 MormHOCTS HCTORHIKA TOK2 https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHne bubnuoreka [IOK
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https://m.edsoo.ru/546f5632

132 Konnencarop B 11ermu MoCTOSSHHOTO TOKa bubmmorexa [IOK
A peh https://m.edsoo.ru/35368f3e
bu6mmoreka [IOK
1 P
33 crietie safat https://m.edsoo.ru/4410cef0
134 Pemenne 3ama4 mo teme "IlocTosHHBIN bu6mmoreka [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo Treme "IlocTosHHBIN bubmmoreka [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3ama4d o teme "IlocTossHHBIN bu6mmoreka [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
OO6o01menre U cucTeMaTru3arus 3SHaHU I
137 o Teile "TlocTossHHBIH BJ'ICIEIT WYECKUM bubmorexa TIOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas padoTa o Teme bubnuoreka [IOK
"ITocTOSTHHBIN 2JIEKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
DNeKTpruYecKas MPOBOIUMOCTh
139 a3n1/IIII)HLIX BemefTB BI[neKT UYECKUI bubmorexa [OK
P ' P https://m.edsoo.ru/da794295
TOK B MeTa/iIaX. CBEpXIIPOBOAUMOCTh
DJIEKTPUYECKHUI TOK B paCTBOpax U
140 acryiaBax 3JIEKTPOJIMTOB. 3aKOHBI bubmmorexa [OK
P P ’ https://m.edso0.ru/4b423491
dapanes U1 IIEKTPOIU3a
bubnuoreka [IOK
141 i I
ueiTpiHeckitit Tok B rasax. asma https://m.edsoo.ru/92d92f76
142 DNEKTPUUECKUI TOK B BaKyyMe. bu6nuoreka LIOK
BakyymHbIe npu6opsI https://m.edsoo.ru/2E+160
143 DNEeKTpUUECKUH TOK B bubnuoreka [IOK

NOJIYyIpOBOAHUKAX

https://m.edsoo.ru/ab61c660
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144

[osryrpoBOAHUKOBBIE IPUOOPHI

bubmuoreka [IOK
https://m.eds00.ru/83622200

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HANIPSKEHUS
B LIENY IOCTOSIHHOTO TOKA TP OMOIIH
aHaJIOTOBBIX U U (PPOBHIX
M3MEpPUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii o gusuke. [Ipumepst
n3MepeHus (U3NYECKUX BETUUUH MIPH
ITOMOIIIM KOMITBIOTEPHBIX TaTYMKOB"

bu6mmoreka [JOK
https://m.edso0.ru/5643ea56

146

®u3NYeCKUi IPAKTUKYM IO TEME
"N3yueHne HEpaBHOMEPHOTO ABHKEHUS
C LICJIBIO ONIPENIENICHNUS] MTHOBEHHO N
ckopocTH"

bu6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
uiu "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHH MPU PaBHOYCKOPECHHOM
IBIKeHUH"

bu6mmoreka [JOK
https://m.edso0.ru/6960b6ef

148

dusnueckuil MpakTUKYM 10 TeMe
"N3MepeHune ycKopeHus cBOOOIHOTO
najgeHus" win "M3yuenne nBrxKeHus
TeJa, OpOIIEHHOTO TOPU3OHTAIIBHO"

bubnuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3n4eCcKUi MPaKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJa 0
OKPYXKHOCTH C IIOCTOSIHHOM T10 MOAYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" i "HccnenoBanue
3aBHCHMOCTH IIEpHO/JIa OOpaIIeHus
KOHHYECKOI'O MaATHHUKA OT €10
napameTpoB"

150

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenune paBHOACHUCTBYIOMIEH CHJITBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mockoctu" win "[IpoBepka runoTessl 0
HE3aBHCHUMOCTH BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHO€ PACCTOSHHUE OT €ro Macchl”

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

151

®u3N4eCcKUil IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIIUX B IPYXKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3ydeHue
JIBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JICTKUi
6mox"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue koddduiimeHTa TpeHus 1mno
BEITMYMHE YIII0BOTO KOA(PPHUIIEHTA
3aBucumoctu Frp(N)" nim
"HccnenoBanue IBM>KEHUsI Opycka 1o
HAKJIOHHOH TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHHs" WK
"N3ydyeHne IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

bubnuoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3N4EeCKUH PAKTUKYM I10 TEME

bu6nmoreka [JOK



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

"HccnenoBanue ycioBHM paBHOBECHS
TBEP/OI0 TeJa, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KPOHILUTEHHOB U pacyeT Cujl ynpyroctu"
niu "M3ydeHue ycToiunBoCTH
TBEPJOTO TeJla, UMEIOLIETO MI0IAb
oropsI"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena mno
TopMo3HOMY IyTH" niu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOHJIST ¥ MOIITHOCTH CHITBI
Taru" i "CpaBHEHHE U3MEHEHUS
UMIyJbCA TEJIa C UMITYJIbCOM CHJIBI"
niu "HccnenoBanue COXpaHeHUs
HMMITYJIbCA P YIPYIrOM
B3aumoaecTeun" uinu "M3mepenue
KMHETUYECKOM SHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne n30TepMUYECKOTO MpoIiecca
(peKOMEeHJOBaHO HCIOJIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3ydyenne u30XOpHOTO mpoiiecca’ Uin
"N3yuenune n3ob6apHOro mnpouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSAHUSA"

bubnuoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue yenbHON TEMI0EMKOCTH"
unmu "HccnenoBanue nporecca

bu6nmoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BelllecTBa" WiIn
"UccnenoBanue aquadaTHOTO
nporiecca" unu "M3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBHS 1
TEMIIEPATYPbl KUIIEHUS KUAKOCTEH"

157

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIIOTHI
iaByieHus apaa" win "M3ydenue
CBOWCTB HACBIIIEHHBIX IApOB" MU
"N3mepenue abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OLICHKAa MacChl IIapOB B
nomMenieHuu". smepenue

K03 durmeHTa moBEepXHOCTHOTO
HaTSDKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGmroienne npeBparieHus: SHEPTruu
3apsHKEHHOTO KOHJIEHCATOPa B SHEPTUIO
W3JIy4eHHs CBETOAMOAa" WK
"N3yueHne npoTeKkaHus TOKa B LIENH,
coJieprkalle KoHaeHcaTop' uim
"Pacnipenenenue pasHocTu
MOTEHIMAJIOB (HANpPSHKEHUS) U
MOCJIE0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

bubnuoreka [IOK
https://m.edsoo.ru/ec424377

159

Pu3n4ecKUi MPaKTUKYM 110 TEME
"HccnenoBane CMEIIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"N3mepenue yienbHOro COpoOTUBICHUS
npoBoHUKOB" nin "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPSDKEHUS [T JIAMIThl HaKaTMBaHUs"

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGmnronenue anexrponuza" uim
"N3mepenue 3apsiia 0HOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue

bubmmoreka [JOK

160
3aBUCHMOCTH CONPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMITEPATYPhI" WIH
"CHsiTHE BOIBT-aMIIEPHOU
XapaKTepUCTUKH auoa"
PesepBuEblil ypok. O000IIIEHNE U
161 CI/ICTEMEITI/ISZEI/IH 3HAHUH 0 TEME bubmorexa [OK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBueblil ypok. O000IIIEHNE U
162 CI/ICTIe)MaTI/I?)ZEI/I}I 3HAHHUH 10 TEME Bumorexa HOK
" " https://m.edso0.ru/3149956b
JnHamuka
PesepBusblil ypok. O000IIIEHHE U
163 CI/ICTI;MaTI/IBZII_:H}I 3HAHUH 110 TEME Bumorexa HOK
" " https.//m.edso0.ru/0f9752ac
Craruka TBEpIOro Tena
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTEM&TI/ISZEHH 3HAHUU 110 TEME Brbmoreia [JOK
" " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHsiit ypok. O6001IeHE U
165 CcHUCTeMaTH3allvsl 3HaHUH 110 TeMe bubnmuoreka [IOK

"OCHOBBI MOJIEKYISIPHOKMHETUYECKOM
Teopun”

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O6001eHNE 1

. bubmmoreka [IOK
166 CUCTEMaTH3alUs 3HAHUH 110 TeME 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TeroBble MalTuHBI
PesepBHeIii ypok. O600IICHNE 1
167 CHCTEMAaTH3alLMs 3HAHUH 110 TeMe 1 bu6mmoreka [IOK
"ArperaTHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe IEpex0abl"
PesepBubiit ypok. O600mIeHne 1
168 CI/ICTIe)MaTmZEHs[ 3HaHHI7I'IH 10 TeMe 1 bubmmorexa LHOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TOJIE
PesepBurrii ypok. O000111€HIE U
P P N bubnuoteka [IOK
169 CUCTEMaTH3al[|s 3HAaHUH 10 TeEME 1
" . . https://m.edsoo.ru/3cae6dal
[TOCTOSIHHBIH JIEKTPUICCKHI TOK
PeseprubIit ypok. O6001eHNE 1
170 CI/ICTIe)MaTI/I?;Zp ust 3HaHI/II;Iu o Teme "Toxu 1 bubmorexa [IOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpelax
OBUIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoubnubie | IIpakrnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBarTe/ibHbIE
padoTbI padoThI
pecypchbl
B3anMoielicTBrE OCTOSIHHBIX MAaTrHUTOB
1 U TIPOBOJIHMKOB C TOKOM. MarHuTHOE 1 bubmorexa TIOK
pOBO ' https://m.edso0.ru/487a8593
noJie. ['mnoreza Amnepa
BekTop MarHuTHOM MH 15078
2 [pun pnn CYIIepIIO3U I/JIII/iIIIt/II:lFHI/ITHBIX 1 brbmmorexa [HOK
P UH yrep 1 . https://m.edsoo.ru/4clabcch
noseit. JInHuM MarHUTHOW WHIYKITNH
3 MarauTHO€ 1noJie IPOBOJHHUKA C TOKOM. 1 bu6mmoreka [JOK
OmneIiT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna AMrnepa, €€ HarpaBJIeHUE U 1 bubnnoreka [IOK
MOJTyJb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CUHICHHE sajad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [IOK
DneKTpou3MepuUTeNIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e¢ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [IOK
YaCTHUIIbI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bu6nmoreka [JOK
8 P 1
cHicHHme sakat https://m.edsoo.ru/504e98c7
b K
9 PaGora cunbl Jlopena 1 nommorexa [0

https://m.edsoo.ru/d518be4b
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bubmuoreka [IOK

10| Pemerne sanas hittps://m. eds00.ru/93617bd9
M .
o | e
PP > ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKA
12 OcHoBHbIE CBOCTBA (heppOMArHETUKOB. bubnuoteka [IOK
[Ipumenenue peppomMarHeTuKkoB https://m.edsoo.ru/0b58190a
13 Pemenue 3anay no reme "MarautHoe bubnuoteka [IOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3ama4 no teme "MaruutHoe bubnuoteka [IOK
nosie"” https://m.edsoo.ru/41c4ae8a
15 SIBIIeHME PNEKTPOMArHUTHOM NHIYKIIUH. bu6mmoreka [JOK
[ToTok BEKTOpa MarHUTHOW MHIYKIIUU https://m.edsoo.ru/b3efa0cl
bu6mmoreka [JOK
16 IAC uHayKuEn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIUHA bubnuoreka [IOK
QDapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekrpuueckoe nosie. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
OJIC uHAYKIMH B ABUKYIIIUXCS bubnuoreka [IOK
19
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
bubnuoreka [IOK
20 Pemere sanat https://m.edsoo.ru/4dfda618
bubnuoreka [JOK
21 Hpapuro Jleta https://m.edsoo.ru/bbc22726
nu .K
HIYKTUBHOCTb. Karymika BuGmiorexa LIOK
22 WHJYKTUBHOCTH B LIETIH TOCTOSIHHOTO

TOKa

https://m.edsoo.ru/621eae9d
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23 SAsnenue camounaykiuu. IC bubmuoreka [IOK
CaMOWHIyKLIUU https://m.edsoo.ru/7ee60ca8
DHeprust MarHUTHOTO I0JIs1 KaTYIIKH C bubnuoreka [IOK

24
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3cOadll

bu6mmoreka [IOK

25 P

clieHue satat https://m.edsoo.ru/88f69d2b

%6 O06o001eHre 1 cCUCTeMaTU3AIIS 3HAHU I bubnuoteka [IOK
1o Teme "DNeKTpoIuHaMHKa" https://m.edso0.ru/76484025

97 KonTponbnas pabota no reme bubnnoreka [IOK
"OnexrpoauHamuka" https://m.edsoo.ru/8ae09b98

o8 KoneobarensHas cucrema. CBoOOIHBIE bu6mmoreka [JOK
kosebanus. [lapMmoHnueckue konedanus https://m.edsoo.ru/7c1db385

29 KunemaTtnueckoe n IMHAMHUYECKOE bubnuoreka [IOK
OTHCaHue KoJiebaTenbHbIX ABHKEHUN https://m.edsoo.ru/87ce9498
DHepreTuueckoe onucanue. BoiBos
JTUHAMHAYECKOTO OTTMCAHUS

. bu6mmoreka [JOK
30 rapMOHHYECKHUX KoieOaHul U3 ux
https://m.edsoo.ru/e3c99692
SHEPTEeTUYECKOTO U KHHEMATHIECKOTO
OTIMCAHUS
bu6mmoreka [JOK
31 AMm OaHwmii
IUIKTYA 1 asa Konebarui https://m.edsoo.ru/7a0c439%a
[Tepuon u yactora konedanuii. [Tepuon
MAaJIbIX CBOOOJHBIX KOJIEOaHUN
32 MareMaTudeckoro mastHuka. [lepro bubmmorexa [IOK
. - LCPROA https://m.edsoo.ru/e0399319
cBOOOJIHBIX KOJI€0aHUH PY>KUHHOTO
MasITHUKA
33 3aryxaromue KoueOaHusl. bubnunoreka [IOK

BrinyxieHHblie kosnebanus. Pezonanc

https://m.edsoo.ru/72e93d09



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

bubmuoreka [IOK

AB
34 ToKonehaHHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpoxk-koHpepenuus "MexaHudeckue
36 KOJIeOaHUs B MY3BIKQJTbHBIX bubmmorexa [OK
"yg https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
37 O06o001eHre 1 cUCTeMaTU3AIIs 3HAHU I bubnuoteka [IOK
o teme "MexaHuueckue koneOaHus" https://m.edsoo.ru/eb84182f
DneKTpOMarHuTHBIEC KOJIeOaHus. bubnuoteka [IOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBSI3b aMIUIUTYbI
39 3a i{) z:, KOHJICHCATOPa C aMIUIUT 0};1I Bubnmorexa LIOK
s A P e https://m.edsoo.ru/093f9af1
CHJIBI TOKA B KOJIEOATETbHOM KOHTYpE
3aKOH COXpaHEHUs SHEPTHUH B bubnuoreka [IOK
40
HJIeaTbHOM KOJI€0aTeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolue MeKTPOMarHUTHbIE
41 KOJ'I}:gaHI/ISI Bein ; CHHbIE Bubmmorexa LIOK
' SR https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHuUs
[lepemennslii TOK. Pe3ucrop u bubnunoreka [IOK
42
KOHJICHCATOP B LIENH [IEPEMEHHOI0 TOKA https://m.edso0.ru/84836152
43 Karymka "HIyKTUBHOCTH B LIeTIN bubnuoreka LIOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMma U1 3JIEKTPUYECKOM Lenn bu6nuoreka LIOK
44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
45 MonHOCTb IEPEMEHHOTO TOKA. bu6nuoreka LIOK

AMIUIMTYIHOE U JEHCTBYIOIIEE

https://m.edsoo.ru/lcac6cic
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3HA4YCHHUEC CUJIbI TOKA U HAIIPSAKCHUA

46 Pe3oHaHC B 3JIEKTPUYECKOM LIEMH bubmmorexa [OK
p 1 https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 P
cHicre sajad https://m.edsoo.ru/al16836a4
WUneansHbI TpaHChOpMAaTOP.
48 HHOI/BBO)ICTB(I: e q)eﬂlzma i EOT eOeHune bubmiorexa [OK
p . p p https://m.edsoo.ru/f97418ae
ANEKTPUICCKON dSHEPTHH
DKOJIOTUYECKHE PUCKU TTPU
49 MPOU3BOJICTBE JIEKTPOIHEPTUH. bubnuoteka [IOK
KynsTypa ncnonas3oBanus https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B ITOBCETHEBHOM KU3HU
bu6mmoreka [JOK
>0 Pemerre 3ana% https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CLHICHHC saiad https://m.edsoo.ru/7cab59f8
O0001Ien e U cucTEMaTH3aI s 3HAaHUH
" bu6mmoreka [JOK
52 1o TemMe "DNEeKTPOMarHuTHbIE
N https://m.edso00.ru/401024a9
KoJIeOaHus
53 MexaHn4ecKre BOJHbI. XapaKTEPUCTUKU bubnuoreka [IOK
MEXaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBolicTBa MEXaHUYECKHX BOJIH bubmmorexa [IOK
https://m.edso0.ru/d9ae1000
bu6nmoreka [JOK
55 . X
3BYK. XapakTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
56 Wndpa3syk u yneTpassyk. LllymoBoe bu6nuoreka [IOK
3arpsi3HEHUE OKPYXKAIOLIEN CPelbl https://m.edsoo.ru/7380038f
57 Pemenne 3amaqa bu6mmoreka [JOK
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https://m.edsoo.ru/cfd918bf

SHCKTPOMaFHI/ITHBIC BOJIHBI. I/I3HyT-IeHI/IC

bubmuoreka [IOK

58
3JEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprusi MEKTPOMAarHUTHBIX BOJIH. bubnuoteka [IOK
CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikaa 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHe SIIEeKTPOMArHUTHBIX BOJIH B bubmorera TIOK
p p https://m.edsoo.ru/49belf9e
TEXHHUKE U OBITY
[TpuHIMIBI paUOCBS3H U TSIICBUICHHUSL.
61 Pzimonomul;s{ DJIeKTPOMAarHuTHOE bubmorexa [IOK
' POM: https://m.eds00.ru/9f96f18
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
62 KounTponbHas paboTa o reme bubnuoreka [IOK
"Konebanus u BoaHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOoH IPSIMOJIMHEWHOTO bubnuoreka [IOK
pacnpoCTpaHEeHUs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aau Ha MprMEHEHNE 3aKOHA
64 MPSIMOJIMHENHOTO PACIPOCTPAHEHUS bubmorexa [OK
P pactpoctp https://m.edsoo.ru/ea32d455
cBeTa
65 Otpaxxenue cBera. [lnockoe 3epkano. bubmuoteka [IOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTeb
66 npenomiieHus. [losHOe BHyTpeHHEE Bubmmorexa LIOK
p ) . yIp https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHnue. [IpenenbHplil yroy NoJHOro
BHYTPEHHETO OTPaKEHUS
67 Peurenue 3a1ay Ha TpUMEHEHUE 3aKOHOB bubnunoreka [IOK
OTPAKEHUS U NPEJIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon mydeit B npusMe. ucnepcus cera. bubnuoreka [IOK
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CnoxHbIi cocTaB Oeroro ceera. L{ser

https://m.edsoo.ru/d8elc3be

69 JIunzbl. DOKYCHOE PACCTOSIHUE U bubnmoreka [IOK
OIITHYECKas CUJIa JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenue n300paxeHNH B JIMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEINUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 N300pakEeHUI, ITOJIYYaEMBIX C IIOMOIIILIO bubmmorexa [OK
p ’ yi m https://m.edso0.ru/5a868f09
JINH3
72 I'nma3 xak onTnyeckas cucremMa bubmmorexa [OK
https://m.edsoo.ru/ecd480a2
73 Pemenne 3amau. [Ipenens bu6mmoreka [JOK
MIPUMEHUMOCTH F€OMETPUYECKON ONITUKH https://m.edsoo.ru/cd174al10
74 CKOpOCTh CBETAa U METOBI €€ U3MEPEHUST bubmorexa [OK
p 8 p https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
= Jlucnepens ceeta https://m.edsoo.ru/lel6cc6e
bu6mmoreka [JOK
76 Mnrepgepennns chera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE UCTOYHUKH. Y CTIOBUS
77 HaOJIFOIEHUS] MAKCUMYMOB U bubnnorexa [JOK
™ https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnuoreka [IOK
78 P
CHICHHE 3a/ad https://m.edsoo.ru/3061de2b
bu6nmoreka [JOK
79 II
PMMCHCHHUE HHTCP(epeHIIHH https://m.edsoo.ru/668edbc8
bubnuoreka [JOK
80
Jlappaxipa ceeta https://m.edsoo.ru/12ed04b5
81 JudpaxironHas pemeTka. Y cioBue bubnuoreka [IOK
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HaGHIOI[CHI/IH TJIaBHBIX MaKCUMYMOB

https://m.edso0.ru/f998d964

82 Pemenue 3anau Bubmmorexa LIOK

https://m.edsoo.ru/d58c411a

83 [TonepeqHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanusa ceera https://m.edsoo.ru/e9890fe9

bu6mmoreka [JOK

84 Pemterme sazaz https://m.edsoo.ru/c56c8158

85 CBeToBbI€ SBJIEHUS B IPUPOJE brommorexa [TOK

https://m.edso0.ru/0b36363d

86 O60061eHre 1 cucTeMaTH3alus 3SHaHUH bubnuoreka [IOK
o reme "Onrtuka" https://m.edsoo.ru/8a14748b

bu6mmoreka [JOK

87 KonTtponpHas padoTa mo Teme «OnTukay httos://m.edsoo.ru/82315dd4
['paHuLIBI MPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOTMHAMUKH 1 bubmorexa LIOK

https://m.edsoo.ru/cbd77ch
MIPUHIIUI OTHOCUTEIBHOCTH

89 [ToctynaTsl crienaibHON TEOpUU bubnuoreka [IOK
OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOM
untepsai. [IpeobpaszoBanus Jlopenia.

9 YcnoBue NpUYMHHOCTH. bubnunoreka [IOK
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMe/yieHre BpEMEHH U COKpaIlleHue
JUTAHBI

o1 DHeprus 1 UMIYJbC PEISITUBUCTCKON bubnunoreka [IOK
YJaCTULIbI https://m.edsoo.ru/853a64fc

92 CBs13b Macchl C BHEPTUEH U UMITYIIBCOM bubnunoreka [IOK

peHHTHBHCTCKOﬁ YacCTHUIbI. 9Hepr 501

https://m.edsoo.ru/b6258ffa
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IIOKOA

93 PaBHOBeCHOE TEILIOBOE U3ITYUEHHUE bubmmorexa [OK
yd https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
% 3axon cvemennsi Bra https://m.edsoo.ru/1c5ff752
95 I'unotesa M. Ilnanka o kBaHTax. bu6mmoreka [JOK
DoToHbI https://m.edsoo.ru/a5ffa218
bubmmoreka [JOK
% OHEprus M MMIYJILC (OToHa https://m.edsoo.ru/7th307ec
97 ®otorddext. OnbiTol A. I'. Croserona. bubnuoreka [IOK
3akoHsl poTodhdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DUHIITEHHA 11
98 (bcI:Toa(b(beKTa "K aCHaﬂ}lf anuma" bubmiorexa LIOK
P patil https://m.edsoo.ru/01ef4556
dhoTtorhdexra
99 Hapnenne ceta. OnbiTol I1. H. bubnuoreka [IOK
JlebGenena https://m.edso0.ru/64b4f966
. bu6mmoreka [JOK
100 BonmoBrre cBojicTsa HacTun https://m.edsoo.ru/f59cfcec
Bomns! ne bpoitnsg. JlinHa BOJIHEL e
101 b 0171J1;1I1[/I aI;Me bl f)[6.]'[aCTI/I ! bubmorexa [OK
p P p N https://m.edsoo.ru/5df8bafl
TOKANMHU3AIIH ABMKYILEHCS YaCTHIIbI
102 KopryckyinsapHO-BOJIHOBOH IyajIu3M bubmorexa [OK
PHYCKYJIAp oy https://m.edsoo.ru/8ccab62a
bu6nmoreka [JOK
103 Jlupaxis SACKTPOHOB Ha KpHCTATIAX https://m.edsoo.ru/30dbal8c
Crenndrka n3MepeHnii B MUKPOMUDE.
i P . P Vp bubnmuoreka [IOK
104 CooTHoIIEHHs HEOTIPEAETICHHOCTEN

I'eiizenOepra

https://m.edso0.ru/65783dec
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bubmuoreka [IOK

1 P
05 | Pewenne rpaguiecicx 3azax https:/m.edso00.ru/e70195hd
bu6mmoreka [IOK

1 P S

06 CHICHHC PaCcHCTHHX Sanat https://m.edsoo.ru/ee9b3182
KoHnTponsHas pabora 1o Temam: Bufs 1OK
nOIMOTEKA

107 "O CTO","K -

CHOBHU ,(,) PIYCKYIIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JyaJiu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 aTtoma. [TnanerapHas Moieb aToMa bubmorexa TIOK
: p https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [JOK
1 I1 b
09 OCTYATEL Hopa https://m.edsoo.ru/404dfa%a

110 Bungs! ciektpoB. CriekTp ypoBHEMR bubnnoreka [IOK
SHEpPruu aToMa BoAopoja https://m.edsoo.ru/cf74b11la

111 CrnoHTaHHOE Y BBIHYXKJICHHOE bubnuoreka [IOK
W3JIy4YCHHUE CBETA https://m.edsoo.ru/f945d85c

bu6mmoreka [JOK

112 JI

asep https://m.edsoo.ru/2288a0c4
Hyxknonnas moaens spa [ eiizenbepra-
113 I/I]Z;I:HeHKO 3a fll u MﬂaIC)COBoe ‘II/ICJ‘IE bubmorexa [OK
- Jepia https://m.edsoo.ru/34ada5de
siapa. M3oTomel. PagroakTHBHOCTH
3aKoH PaJIMOAKTHUBHOTO PacIajia.

114 CBoiICTBa HIOHU3HUPYIOIIETO U3ITYUCHHUS. bubnunoreka [IOK
Brnusinue painoakTHBHOCTH Ha )KUBbIE https://m.edsoo.ru/aab98bef
opraHusmsl. Jlozumerpus
DHeprusi CBs31 HYKJIOHOB B si/Ipe.

115 Snepusie cunbl. [ledext macchl sapa. bubmiorexa LIOK

SAnepHsle peakuuu. SAnepHbIE peaKTOpbI.

https://m.edsoo.ru/ff1758d0
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[IpoGnemsbl ynpaBisieMoro
TEPMOSZICPHOTO CHHTE3A.
DKOJIOTUYECKHE aCTIEKTHI Pa3BUTHS
SIIEPHOM DHEPTETUKH

MeTo1bl perucTpanyy U UCCIIEeI0BaHUS
3JIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOICUCTBHUSL.

bu6mmoreka [JOK

116
BbapuoHsbl, ME30HBI U JIENTOHBI. https://m.edsoo.ru/1ac08a5h
[IpencraBnenne o CTaHnapTHON MOJEIH.
KBapk-rirooHHas MOJienb aJpOHOB
®wusuka 3a npeaenamu CTaHIapTHOU
117 Mojienn. TéMHast MaTepus U TEMHAS bubnuoteka [IOK
sHeprus. EnuncTBo dusnueckoit https://m.edsoo.ru/c026fd37
KapTHUHBI MUPA
118 DTanbl pa3BUTHS ACTPOHOMUU. 3HAUYCHHUE bubnnoreka [IOK
aCTPOHOMMU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIHI KOCMHYECKHIX bubnuoreka [IOK
119
00BbEeKTOB. MeTO1bI aCTPOHOMUYECKHUX https://m.edso00.ru/39c44028
HUCCIEeI0BaHUN
CoBpeMeHHBIC ONITHYECKUE TEIECKOTIHI,
120 aJMOTENIECKOIIbI, BHEATMOC(epHas bubnnorexa [JOK
p ’ p https://m.edso0.ru/4877aale
ACTPOHOMHS
Bun 3sé3anoro Heba. Co3Be3nus, IpKUeE
121 3BE€3/IbI, INIAHETHI, UX BUIUMOE ’ Bubmorexa HOK
’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHHE
Comaneunas cucrema. CoJHile.
bubmmoreka [JOK
122 ColHeyHast aKTUBHOCTD. MICTOYHUK

sHepruu CoJiHIA U 3BE3]T

https://m.edsoo.ru/22748eb4
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3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.

bubmuoreka [IOK

123 rarpaMma " crieKTpajIbHBIH K1ace —
Jliarp " P https://m.edso0.ru/42169944
CBETHUMOCTh
124 3Be3/1bI IJIaBHOM MOCIEI0BaTEIbHOCTH bubmmorexa [JOK
https://m.edsoo.ru/b3ch766¢
BuyTpenHnee crpoeHue 3BE31.

125 CoBpemeHHbIe MPECTaBIECHUS O bubnnoreka [IOK
MIPOUCXOKACHUH U dBoIIOITMU COJIHIIA https://m.edsoo.ru/d09da494
3BE€3/1. DTambl )KU3HHU 3BE3 ]

Mneunsiii [Iyre — Hama ['anakTuka.
126 Tunsl ranakTuk. YepHbie AbIPHI B SApax bubmorexa [OK
' https://m.edsoo.ru/7cd10a0a
TATAKTAK
Bcenennas. Pacmmmpenne Beenennoii.
127 3axoHn Xab0ia Teop ust boapiioro bubmorexa [IOK
' p https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PemMKTOBOC M3TydcHUE

128 Macmrabnas cTpykrypa BeeneHHoi. bubnnoreka [IOK
MerarajmakTuka https://m.edsoo.ru/ce234633

bu6mmoreka [JOK

129 Hepeménnrie npo0iaeMsl aCTPOHOMHUN

P P P https://m.edsoo.ru/d37d9ffe
DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOI'O IIOJIS
MOCTOSHHBIX MAarHUTOB" HIIH
130 "HccnemoBanue CBOMCTB bubmorexa OK
s " https://m.edsoo.ru/67361aef
tdheppomarnerukoB" wim "HccnenoBanue
IEeHMCTBUS MOCTOSHHOTO MarH1uTa Ha
pamKy ¢ TOKOM"
Pu3nYeCcKUi MPaAKTUKYM 110 TEME
" " bubnuoreka [IOK
131 N3mepenue cuiibl AMniepa" nnu

"N3y4yeHne 3aBUCUMOCTH CUJIBI AMniepa

https://m.edsoo.ru/fcae91e9
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oT cuibl Toka" win "Ornpenenenue
MarHUTHON MHAYKIIMHA Ha OCHOBE
nu3MepeHus cuibl AMmepa"

PuU3NYECKUH IPAKTUKYM 110 TEME
"HccnenoBanue siBICHUS

132 AIEKTPOMArHUTHOW WHIYKIIHH'" WITH https://m.edsoo.ru/c36658da
"Onpenenenne HHIYKIIUHA BUXPEBOTO
MAarHUTHOTO TOJIsT"
@uU3NYECKU IPAKTUKYM I10 TEME
133 "UccnenoBanue siBICHUS bu6mmoreka [JOK
camouHaykuuu" umm "Coopka Moaenun https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOIO reHeparopa’
®u3N4eCcKuil IPAKTUKYM IO TEME
134 "U3mepenue neproia CBOOOTHBIX bubnuoreka [IOK
KoJIeOaHUH HUTSTHOTO U TIPYKUHHOTO https://m.edso0.ru/5d159d35
MasITHUKOB"
DU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpazoBanue SHEPTHH B bubmorexa [IOK
" https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro TOKa
136 yepes MoCIeI0BaTeNIbHO COSIUHECHHBIE bubnunoreka [IOK
KOHJIEHCATOP, KATYILIKY U pe3UCTOp" WiIn https://m.edso0.ru/89dc2d90
"UccnenoBanue paboThl HICTOYHUKOB
CBE€Ta B LIETIH NIEPEMEHHOT0 TOKa"
Pu3NYEeCKU IPAKTUKYM I10 TEME
137 "N3y4yeHne napaMeTpoB 3ByKOBOMI Bubmmorexa LIOK
" https://m.edsoo.ru/b100661a
BOJIHBI
138 Du3nyecKuil MPaKTUKYM I10 TEME bubnuoreka [IOK



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a

"U3mepenue nokasaresis npeaoMICHUs
crexna" nin "[lomyyenne n3o0paxeHus
B CHCTEME M3 IJIOCKOTO 3epKaja U
JUH3BI"

https://m.edsoo.ru/42569eal

PuU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUA OT BelllecTBa (Ha

bu6mmoreka [JOK

139 MpUMepe KUJKUX JIMH3)" WU https://m.edsoo.ru/b879fh3f
"N3mepenue GOKYCHOTO pacCTOSTHUS
paccenBarOIUX JUH3"
Pu3NYECKUI MPAKTUKYM 10 TEME BuGmiorexa [IOK

140 "Habmopenne anpaicu, https://m.edsoo.ru/8b7ac737
nHTEep(hEPEHITNHN U TIOJIIpU3aIiK cBeTa"
DU3NYECKUH TPAKTUKYM 10 TEME
"Onpenenenre UMITYJIbCa U SHEPTHUH

141 PENATUBUCTCKUX YacTHII (110 Et?[?;;lr?eecjii()ur(jllé?;75 ScAT
(boTorpadusM TPEKOB 3apsKEHHBIX T '
YaCTHI] B MArHUTHOM I10J1¢)"
DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nocrossaHoi [1nanka Ha

142 OCHOBe uccienoBanus Gorordpdekra" Et?p?/?n?tiiiicﬁ?/fb 916782
uin "MccnenoBanue 3aBUCUMOCTH CHITBI
TOKa uepe3 CBETOUO]I OT HampsHKeHus"
Ou3nyecKuil MPakTUKyM 10 TEME

143 "UccnenoBanue crieKTpa pa3peskeHHOTO bubnunoreka [IOK
aTOMApHOI'0 BOJAOPOJA U UBMEPEHUE https://m.edsoo.ru/ec651eb8
nocTosiHHOM Punbepra"

144 Du3NYEeCKUN IPAKTUKYM I10 TEME bubnuoreka [IOK

"HccnenoBanue painoakTUBHOTO (hoHA C

https://m.edsoo.ru/c3dabe6be
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KCIIOJIb30BAHUEM JIO3UMETpa" Wi
"N3ydenne noriomneHus 0eTa-4acTuil
aTrOMHHAEM "

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"Habnromenus 38€31HOT0 HeOa
HEBOOPYKECHHBIM IJ1a30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEIEIICHUS
MIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IHs
CeBepHOro moJtymapus u sipkue 3Be3/b1"
nin "Habmonenus B Teneckon JIyHsl,
TJIaHET, TYMaHHOCTEH 1 3BE3/THBIX
CKOTUICHUH"

bubmmoreka [JOK
https://m.edso0.ru/1072021e

146

O06o00meHNe ¥ cUCTeMaTH3aIs 3HAHUH.
Ponb ¢usuku u actpoHOMUU B
SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COITMAIILHOM M ATHYECKOM cdhepax
JIEATEIIbHOCTHU YeJIOBEeKa

bu6mmoreka [JOK
https://m.edsoo.ru/adéddeed

147

O060011IeHre U cucTeMaTh3alus 3HaHUH.
Posib 1 MecTO PU3UKK M ACTPOHOMHUU B
COBPEMECHHOW HAyYHON KapTUHE MUPa

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7c

148

O060011eHNEe U cUCTeMaTU3alsl 3HAHUH.
Pons pusngeckoii Teopun B
(bopMupOBaHUU TPEACTABICHUN O
¢u3nvecKoi KapTUHE MUPA, MECTO
¢u3nvecKkoi KapTUHBI MHpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPECTaBICHUN O IPUPOJIe

bu6nmoreka [JOK
https://m.edsoo.ru/e7d400f4
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149 O06001u1eHne U cCUCTeMaTH3aIHs 3HAHUN bubmumoreka LIOK
o reMe "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o006uIeHrne 1 cucTeMaTH3aIHsI 3HAHUN bubnuoreka [IOK
o reMe "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o00uIeHrne 1 cucTeMaTH3aIHs 3HAHUN bubnuoreka [IOK
o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafcs
152 O060061eHre 1 cucTeMaTU3alus 3HaHUH bubnnoreka [IOK
o Teme "CraTuka TBepa0ro Tena" https://m.edsoo.ru/3cca482e
O00011IeH1E U CUCTEMATH3aLUI 3HAHUI
153 1o Teme "3aKOHBI COXpaHEHHS B bubmorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
MEXaHUKe
O00011IeH1E U CUCTEMATH3ALU 3HAHU I
154 110 TeMe "OCHOBEI MOJIEKYIISIPHO- bubmorexa LOK
. " YP https://m.edsoo.ru/ed440ca8
KHHETHYECKOU TeOpuH
O00011IeHIE U CUCTEMATH3ALUA 3HAHUI
155 no teMe "TepmoanHamMuka. TenmoBeie bubmorexa LIOK
" P ' https://m.edso0.ru/c63f7c10
MaIIUHBI
O000111eH1E U CUCTEMATH3ALIUA 3HAHUI
156 110 TeMe "Arperarsble COCTOSTHUS bubmmorexa [JOK
P " https://m.edsoo.ru/1d36b5b1
BemecTBa. Ma3oBbIC IEPEXOIbI
O000111eHIE U CUCTEMATH3aLUA 3HAHUN bu6nmoreka [JOK
157 n n
1o TeMe "DNEeKTPUIECKOE MoJe https://m.edsoo.ru/3bf0def9
O00011IeH1E U CUCTEMATH3aLUA 3HAHU N
158 o teMe "TlocTOSHHBIN 3IEeKTPUUECKUI bubnnorexa [JOK
" P https://m.edso0.ru/71453ee6
TOK
159 O06001eHne u cucTeMaTH3alus 3SHaHU bubnunoreka [IOK
o reMe "Toku B paznuuHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O00011IeHNE U CUCTEMATU3ALUS 3HAHUIH bu6nmoreka [JOK
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o teme "MaruutHoe 1mose"

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

PesepBHeiit ypok. O6001eHNEe 1

bu6mmoreka [IOK

161 i
SHCTeMaTmaHm SHAHMILTO TeM,,e https://m.edsoo.ru/053e2248
DNEeKTPOMAarHUTHASI HHTyKIIHSI
PesepBHrlil ypok. O000111€HIE U
P P . bubnuoteka [IOK
162 CHUCTEMATHU3AINSA 3HAHUHN 110 TEME
" " https://m.edso0.ru/d6310bfd
MexaHnueckue KoJIeOaHus
Pesepsueblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/I?,zI}:I)I/If[ 3HaHI/H?IIII 10 TEME bubmmorexa [IOK
" " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHBIC KOJIeOaHUS
Peseprubrit ypok. O6001IeHNE 1
164 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe bu6mmoreka [JOK
"MexaHn4eCKHE U AIEKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBuEblil ypok. O000IIIEHNE U
P P um bu6mmoreka [JOK
165 cUCTEMAaTU3alys 3HAHUU 10 TEME
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepBueblil ypok. O000IIEHNE U
P P iﬂ bu6mmoreka [JOK
166 CUCTEMATU3AIN 3HAHUH 110 TEME
" " https://m.edsoo.ru/5bec1c65
Ocuosrl CTO
Pesepsueblil ypok. O000I1IIEHHE U
P P ilI bubnuoreka [IOK
167 cUCTeMaTu3aIus 3HaHUH 110 TEME
" . " https://m.edsoo.ru/f7c59d38
KopnyckynspHo-BOJIHOBOM Tyann3m
PesepBHrlii ypok. O00011I€HIE U
168 CI/ICTEMaTI/B:p ust 3HaHI/II7IIlI 0 TeMe Bubmorexa HOK
" 1 " https://m.edsoo.ru/1f511654
®duznka aroma
169 PezepBHblit ypok. O00O1IEHNE U bu6nuoreka LIOK

cHCTeMaTH3aIus 3HaHUii 10 TEME

https://m.edsoo.ru/905¢c5ce0
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"®du3uKa aTOMHOTO SIpa U
3JIeMEHTapHbIX YyacTull"

PesepBHelii ypok. O600IICHNE 1

. bubnuoteka [IOK
170 cUcTeMaTU3alys 3HAHUU 110 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ MnmporpaMmaI CpeAHETO oﬁmero 06pa30BaHI/IH

JleMoHCTpHpOBaTh Ha MpUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B PAKTUYECKOW 1E€ATEIbHOCTH JIFOIEH

10.2

Y4uThIBaTh TpaHULIBI NPUMEHEHUS W3YYEHHBIX (DU3MUECKUX MOJENeH:
MaTepuagbHas TOYKa, MHEpLHaJbHasl CUCTEMa OTCUYETA, aOCOJIIOTHO TBEPJOE
TEeJI0, UICATbHBIN Ta3; MOJAEIN CTPOSHUS Tra30B, KUJIKOCTEH U TBEPABIX Tel,
TOYEYHBIN AIEKTPUUECKUN 3aps]] — IpU pelIeHNH PU3MUeCcKUX 3a1a4

10.3

Pacnio3znaBath pusnueckue siBineHus (Mpouecchl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUUYECKOW TEOpPUU CTPOCHHUS
BEIIECTBA U JJNEKTPOAMHAMHMKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBWKEHHE, CBOOOJHOE TMaJleHUue Tel, JBWKEHHE IO
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; Auddysus, OpOoyHOBCKOE
JIBIKCHHUE, CTPOCHUE KHUIAKOCTEH W TBEPABIX TEJ, M3MEHEHHE 00BbEMa Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE PpAaBHOBECHE, HCIIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIM3alKs, KUIIEHUE, BIaXXHOCTh BO3/yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly TapaMeTpaMH COCTOSIHMSI ra3a B M30IIpolieccax; AJIEKTpU3aLus Tel,
B3aUMO/IeIiCTBHE 3aps/10B

10.4

OnuceIBaTh MEXaHUYECKOEC JBVXKCHUC, HCIIOJIB3YA (1)I/ISI/ILIGCKI/I€ BCIIMYHUHBI:
KoopAuHaTta, IIyTh, NEPpEMEIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TEJia, CHUja,
HMITYJIBC TECJla, KHHCTHUYCCKAsA  OHCPIHUs, IOTCHIMAJIbHAsA  DHEPIU:,
MEXaHHU4YCCKas pa60Ta, MCXaHN4YCCKass MOIOHOCTh, IIpH  OIIMCaHUHU
IIPpaBUJIbHO TPAKTOBATb (bHSI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCJIIMYHUH, HUX
0003HaYEHUS U CAMHHNIIBI, HaXOIUTb q)OpMy'J'H:I, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCJIIMYHHY C ApYIr'UMHU BEIIMYNHAMHA

10.5

OnuceiBaTh M3y4EHHBIE TEMJIOBbIE CBOWCTBA TN M TEIUIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKHEe BEIMYUHBI: JAaBJICHHUE ra3a, TeMIepaTypa, CpeaHss
KUHETUYeCKast SHEprus Xa0THYECKOTO JBUKECHHUS MOJIEKYI,
CPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, KOd(QQHUIMEHT MOJE3HOTO JeHCTBUS
TEIJIOBOTO JIBUTaTeNsl; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI MCIIOJIb3YEMBIX BEJIWYHMH, WX O0O03HAYEHUS U €AWHUIBI, HaXOJUTh
(GopMyInbl, CBS3bIBAIOIIME JAHHYIO (HU3UYECKYI0 BEIMYUHY C JPYTHMHU
BEIIMYMHAM

10.6

OnuceIBaTh HN3Y4YCHHBIC DJICKTPUYCCKUC CBOICTBa BCIICCTBA n
OJICKTPUYCCKHUC ABJICHUA (npoueccm), HCIIOJIb3Ys (I)I/ISI/I‘{CCKI/IC BCIIMYUHBI:




JIEKTPUYECKUN  3apsill, DJIEKTPUYECKOE II0JIe, HANpPsHKCHHOCTh  IOJI,
NMOTCHIHAJI, pa3HOCTb NIOTCHIHUAJIOB; IIPU OINMKCAHUHN IIPABUJIbHO TPAKTOBATH
@HSHHCCKI/II‘/JI CMBICJI UCIIOJIB3YCMBIX BCJIIMYMH, UX O603Ha‘IeHI/I$I U CAUHUIBI,
yKa3bIBaTh (HOPMYIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYUHY C
APYTruMH BCJIMYUHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOIECCH U SIBIICHHS, UCTIONB3Ys (pru3nyeckue
3aKOHBl M NPUHUMUIIBL: 3aKOH BcemupHoro tsaroteHus, I, II u III 3akonbl
HrbloToHa, 3aKOH COXpaHEHHS MEXaHUYECKOW IHEPruH, 3aKOH COXpaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3UIMM CHUJI, [PUHLUUI PABHOIPABUS
MHEPLHUAIBHBIX CHUCTEM OTCUYCTA; MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEILECTBA, TIa30BbIE 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOU
SHEPruu TEIJIOBOTO JIBWKEHUS MOJIEKYJ1 ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJWHAMUKH; 3aKOH COXpPAHEHUS DSJIEKTPUUECKOTO
3apsna, 3akoH KyrnoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIMUMBI JEHCTBUS MallMH, TNPUOOPOB H
TEXHUYECKUX  YCTPOWCTB;  pa3inyaTh  yCJIOBUSL UX  0O€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE AKCIEPUMEHTHI TI0 HUCCICIOBAHHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX H3MEPEHUIT; IPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) U TUIIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIUIOKEHHOTO 000pYIOBaHMUs, TIPOBOJUTh OITBIT
1 GOPMYIIUPOBATH BBHIBOIBI

10.10

OCYIJ.[CCTBJ'ISITB IIPSAMBIC U KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYUH,
IIpHu 9TOM BBI6I/IpaTB ONTUMAJIBHBIN CHOCO0 HU3MEPCHUA U HCIIOJIB30BaTh
HN3BECTHBIC METOAbI OLICHKU HOFp€H.IHOCTCI71 I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH  MCXKIOY (bHSH‘leCKI/IMI/I BCIMYMHaMnu C
HCIIOJIb30BAHUCM  IIPAMBIX HSMCPCHHﬁ; Inpu 3TOM  KOHCTPYHUPOBATH
YCTAaHOBKY, (bl/IKCI/IpOBaTB PE3YJIbTAThI HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYHNH B BUIAC Ta6J'II/II_I u Fpaq)I/IKOB, JC€JIaTb BBIBOJBI IIO
pe3yiibTaTaM UCCIICAOBAHUS

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPyAa MIPU MPOBEJCHNUN UCCIIEI0BAaHUN B
paMKax  y4eOHOro  JKCIIEPHUMEHTa, y4eOHO-HUCCIIEOBATEIbCKON U
IIPOEKTHOM JIEATENBHOCTH C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPONUCTB U
71a00paTOPHOTO 000PYAOBAHUS

10.13

Pemath pvaéTHBIC 3aJlauyd C SBHO 3aJaHHOU (I)HSHHGCKOﬁ MOACIBIO,
HCIIOJIb3Ys (I)H3I/II-ICCKI/IC 3aKOHBI 1 IPUHOUIIBI; HA OCHOBC aHaJIn3a YCJIIOBUA
3agadn BLI6I/IpaTB (bI/I3H‘{eCKy10 MOJCJIb, BBIICIATH (I)I/IBI/ILIGCKI/IC BCIIMYHUHBI
n (I)OpMYJ'ILI, HGOGXO)II/IMLIC JJIA e peuicHusd, MPOBOAWUTH paC‘léTBI n
OLCHUBATH PCAJIBHOCTD IMOJIYYCHHOT'O 3HAUCHUSA (I)HSH‘ICCKOﬁ BCIINYMHBI

10.14

Pemiars Ka4yCCTBCHHEIC 3aga4u: BBICTPAUBATh JIOTUYCCKH
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KILCHI/Iﬁ C 01'I0p0171 Ha H3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBarh  mpu  pelleHMH  y4eOHBIX  337ad  COBPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMH  JUIi  TOWCKA, CTPYKTYPUPOBAHU,
UHTEpOpPETAllMM W TPEACTaBICHUS Yy4eOHOW U HAy4HO-TIOMYJISAPHOU
UHPOpPMALIMK, TOJIYYEHHOW U3 PA3IUYHbIX HCTOYHHKOB; KPUTHYECKU
aHAIM3UPOBATH NOIY4aEMYI0 HHPOPMALHIO

10.16

[IpuBouTE IpUMEpPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUCHBIX-(PU3UKOB
B pa3BUTUE HAyKHU, OOBACHEHHE IIPOLECCOB OKPYXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHM

10.17

Hcnonb3oBaTh TeopeTndyeckue 3HaHUS MO (PU3HMKE B MOBCEIHEBHOM KU3HU
g obecriedyeHust Oe30macHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JUI COXPAHEHHS 370POBbS M COOIIOJICHUS
HOPM 2KOJIOTHYECKOT0 MIOBEACHUS B OKPYKAIOIIEH cpefie

10.18

PaGorate B rpymnme C BBIIOJHEHUEM pa3IMYHbIX COIMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPENEATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYyaAlUAX, aJCKBATHO
OLCHMBATh BKJIaA KaXJ0OTro M3 YYaCTHHKOB TPYIIILI B PCHICHUC
paccMaTpuBaeMoi IpooIeMbI

11 KIIACC

Kon
NMPoBEPSIEMOT0
pe3yJbTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl CPeIHEro 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTHUYECKOW JAEATEIbHOCTH JIIOJeH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YUTEIBATh rpaHulibl TIPUMCHCHUS H3YUYCHHBIX (bHSPI‘ICCKPIX MOI[CJ'ICIZZ
TOYCUHBIN SHGKTpI/I‘-ICCKI/Iﬁ 3apsan, dACpHad MOACIb aToOMa, HYKIIOHHaA
MOJACJIb aTOMHOI'O A[pa IIpu pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

PacriosnaBath ¢usnyeckue SBiIeHUs (POLECChl) U OOBICHITH X HA OCHOBE
3aKOHOB 93JIGKTPOJAMHAMUKHA W KBAHTOBOW (DU3MKH: 3JIEKTpUYECKas
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JICHCTBUS
TOKa, B3aUMOJICHICTBUE MAarHUTOB, YJIEKTPOMArHUTHAS. WHAYKIIHS, ICHCTBUEC
MarHUTHOTO TIOJS Ha TIPOBOJAHMK C TOKOM M JIBHKYIIUHCS 3apsil,
AJIEKTPOMArHUTHBIE KOJIeOaHUs u BOJTHBI, TPSIMOJIMHEHHOE
pacrpoCcTpaHEeHHE CBETa, OTpPaXKCHHE, TMpelIoMICHHe, HHTepdepeHus,
TudpaKkus U MoJIIpH3alus CBETa, JUCIEPCUsl CBETa, (OTOIICKTPUUCCKUI
abdekt (PorodddexT), cBeToBOE NaBIEeHUE, BOZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA,  CCTECTBEHHas M HMCKYCCTBEHHas




PaIMOaKTUBHOCTh

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (E)JICKTpI/I‘IeCKI/Ie, MAarduTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTb Ppa3JIMYHBIX CpeA) U
JJIEKTPOMArHUTHBIC  SIBIEHUS  (IIPOLIECCHI), HCIONB3YS  (pU3HUECKHE
BCJIMYMHBL: JICKTPUICCKUI 3apsi, CHUJIa TOKa, SJEKTPUIECKOE HAINPsDKEHUE,
JJIEKTPUYECKOE COMPOTHBJICHUE, Ppa3HOCTh moTeHnuanos, JIJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJisA, cwia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTb KaTYHIKHW, SHCPIUsd SJICKTPHUYCCKOIO U MArHUTHOTI'O HOJ'ICfI,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIbHOM KOHTYpE, 3apsii M CHja
TOKa B TIPOLIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KOJEOAHMIA,
(OKyCHOE pacCTOSHHE W ONTHWYEeCKas CHJa JIMH3BI;, TPU ONHUCAHUU
IMpaBHUJIbHO TPAKTOBATbH (1)I/ISI/IIICCKI/II\/'I CMBICJI HUCIIOJIB3YEMBIX BCIWYHWH, HUX
0003HaYeHMs] U €IUHUIIBI;, YKa3bIBaTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO
(bU3HYECKYIO BEIMYUHY C IPYTUMH BEJIMYNHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIC SIBJICHHUS W TPOIECCHI, HCIIOIB3YS
(r3UYecCKre BETUIMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTWHA BOJIHBI
U YacToTa CBeTa, DHEpPIrus M UMIYJIbC (POTOHA, MepHoJ] NoJypacrnaja,
SHEPTHsI CBS3W ATOMHBIX SJIep; NMPH ONMUCAHWM TPABWIBHO TPAKTOBATH
(bUBUYECKUN CMBICI MCTIOJIB3YEMbIX BETUYNH, UX 0003HAYCHHS U €IUHUIIBI;
yKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLIME JAHHYIO (DU3UYECKYIO0 BEIUYUHY C
JPYTMMHU BETUYUHAMU, BBIYUCIIATH 3HaUeHHE (PU3NUECKON BETMUUHBI

11.6

AHanu3upoBaTh GpU3NYECKHUE MPOIECCHl U SBJIECHUS, UCTIOIB3Ys (PU3HUECKUe
3aKOHBl W MPHUHLOMIBLI: 3akoH OMa, 3aKOHBI TIOCJEIOBaTENbHOTO U
NapajieIbHOTO COSAUMHEHUs IPOBOJAHUKOB, 3akoH Jxoyns — Jlenna, 3akoH
ANIEKTPOMArHUTHOM MHAYKUWHU, 3aKOH MPSIMOJMHEHHOTO pacHpOCTpaHeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETAa, YypaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHUS DJHEPruH, 3aKOH
COXPaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOTO 3apsja, 3aKOH
COXpaHEHHUs MacCOBOTO YHCIa, MOCTynatbl bopa, 3akOH pagMOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuydarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpOXEHHE U ycloBUsA  (TpaHuUIpBl,  00JacTH)
PUMEHUMOCTH

11.7

OHpCI[CJ'IiITL HaIIpaBJICHUC BCKTOpa  HMHAYKIOHUU MAarduTHOI'O II0JIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh U OMHUCHIBATh W300paK€HUE, CO3AABAEMOE TUIOCKUM 3€pPKajioM,
TOHKOM JIMH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEI0BAHUI0 (DU3MUECKUX SIBICHUNA U
MPOIIECCOB C MCTIOIH30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUIL; PU ITOM
dbopmynupoBaTh mpobiaemy (3agady) ¥ THIIOTE3y Yy4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY U3 MPEATIOKEHHOTO 000pYyI0BaHUS, TPOBOJUTE OIIBIT
1 GOPMYIUPOBATH BHIBOIBI

11.10

OCYH.[GCTBJBITL MPAMBIC U KOCBCHHBLIC N3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCJIIMYMH,
npu 5TOM BBI6I/IpaTB OINTUMAJIBHBIM CIOCO0 HU3MCPCHUS U HCIIOJIb30BATH




M3BECTHBIE METO/IbI OLIEHKH ITOI'PEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIB30BAHUEM
MPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH
pe3yabTaThl TOJYYCHHON 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHIC
TabauIl ¥ rpaduKoB, 1eJI1aTh BHIBOJIBI IO PE3YJIbTATaM HUCCIIETOBAHUS

11.12

CobmnronaTh npaBuiIa 6€301aCHOTO TPYyAa MPU MPOBEJICHNUN UCCIIETOBAHMIA B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa,  Yy4eOHO-HCCIEIOBATEIbCKOH |
HpOGKTHOI\/JI ACATCIIBHOCTU C MCIIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB nu
1a60paTOPHOTO 000PYIOBAHUS

11.13

Pemats pacye€THble 3aauyu C SBHO 33JaHHON (U3NYECKOM MOJENbIO,
UCIOJIb3YS (PU3NYECKUE 3aKOHBI U MPUHIUIBI; HA OCHOBE aHAJIW3a yCIOBHS
3a/1auM BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u Qopmyibl, HEOOXOAMMBIE JUIsI €€ pelIeHMs, MPOBOJUTH PacdyeTbl U
OIICHUBATh PEAILHOCTD MOJYYEHHOTO 3HaUeHUs GPU3NUECKOIN BETUUNHBI

11.14

Pemratp KA4ECTBEHHBIE 3a/1auu: BBICTPanBaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYKJICHHM C ONOpPOM Ha HM3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbIE
nH(OpPMALlMOHHBIE  TEXHOJOTHMH  JUIsl  TOWCKA, CTPYKTYpUPOBAHMS,
UHTEpIpeTallii M MpeACTaBlIeHUsT y4eOHOW U HayyHO-TIOMYJSPHOU
nHopMallUY, TOJTYYEHHON W3 PAa3IMYHBIX MCTOYHUKOB;, KPUTUYECKH
aHAJIM3UPOBATH MOJIy4aeMYyI0 HHPOPMALIUIO

11.16

OOBSACHATh MNPUHIMUMBI JEHCTBUS MAaUIUH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3inyaTh YyCIOBUS UX 0€30MacHOro0 MCMHOJIb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoaMTE IpUMEpPHI BKIIaZa POCCUNCKUX U 3apyOeKHBIX YICHBIX-(PU3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHA

11.18

Hcnonp3oBaTh TEOpETUYECKUE 3HAHUS 1O (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obOecriedyeHuss 0O€30MAaCHOCTH TpW  OOpalleHUuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IUISI COXPAaHEHHsI 3JI0POBbSI M COOJIFOICHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGorare B rpymnme C BBIMOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PALIMOHAIBLHO pacHpenesiTh 00S3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYaIlUsAX, aJeKBaTHO
OLIEHMBATh BKJAJ KA&XKJIOTO M3 YYAaCTHUKOB TpYIINbl B pPEUICHUE
paccMaTpuBaeMoi mpoOIeMbl




INPOBEPAEMBIE QJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Kox nposepsiemoro

pa3jaejia 3JEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPRKaAHUSA

OU3NKA U METOJbl HAYYHOTI'O ITO3HAHU A

11

®usuka — Hayka o mpupone. HayuHbie MeTonbl
IIO3HAHMS OKPYKAKOIIEro Mupa. Poiib skcriepumenTta
U TEOpUM B IIpOLECCE TO3HAHUS IPUPOJBIL.
OKCIIEpUMEHT B (PU3HKE

1.2

Mo nenpoBanue bu3HUeCcKux SIBJICHUU u
nporeccoB. Hayunble rumnorespl. Pusnueckue
3aKOHBl W TeOpUM. ['paHMIBI MPUMEHUMOCTH
¢usndyeckux 3akoHOB. [IpuHIMI COOTBETCTBHSL.
Pomp u wmecro ¢usuku B (PoOpMHpPOBAHUU
COBPEMEHHOM  HAy4yHOM  KAapTUHBI  MHUpa, B
MPAKTHYECKOH JIeATENbHOCTH JIFOAEH

MEXAHUKA

KNMHEMATHKA

211

MexaHnyeckoe IBIDKCHUE. OTHOCUTEIBLHOCTD
MEXaHHYeCKoro aBmkeHHsa. CucremMa OTCUYeTa.
Tpaexropust

2.1.2

[lepemerienue, CcKOpocTh (CpeiHsii  CKOPOCTH,
MT'HOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepHaIbHON
TOYKH, UX MPOEKIMH Ha OCH CHUCTEMBbI KOOPAWHAT.
Clio)xeHue nepeMeleHU U CII0KEHUE CKOPOCTEN

2.1

2.13

PaBHOMepHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBWKeHue. ['paduku 3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHs, IyTH U [epeMelCHHs
MaTepUaIbHONW TOUKHU OT BPEMEHU

2.14

CBoOoaHOE mMajieHre. Y CKOPeHHE CBOOOTHOTO
MaJECHUS

2.15

Kpusonuneitnoe JIBIKEHUE. PaBHOMEpHOE
JBU)KEHUE MaTEPUAJIbHOW TOYKH M0 OKPYKHOCTH.
YrnoBasi CKOpOCTh, JIMHENHAsI CKOPOCTh. [lepuon u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHUE

2.16

Texanuueckue YCTpOﬁCTBaZ CIIMAOMCETpP, ABHKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC ICPCIadn

2.1.7

[Ipaktuyeckue paboTel. V3MepeHne MIrHOBEHHOU
ckopoctu. HMccinenoBanue COOTHOLIEHUS MEXKIY




MyTSIMH, MPONICHHBIMU TEJIOM 3a
MOCJIe/I0BATENbHBIE PAaBHBIC MPOMEKYTKH BpPEMEHU
IpU PaBHOYCKOPEHHOM JBWXEHUU C HavYaJIbHOU
CKOpPOCTBIO, PaBHOM HYyJI0. M3yueHue IBUKEHUA
mapuKa B BSI3KOM KUAKOCTHU. M3ydeHHe NBUKEHUS
Tesa, OPOIIEHHOTO TOPU3OHTAILHO

2.2

TMHAMUKA

221

[Ipuanun  otHocutensHOCTH  ['aymanes.  IlepBbiin
3akoH HeroToHna. MHepimanbHbie CUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHiun cynepno3unuu cui

2.2.3

Bropoii 3akoH HproTOHA 17151 MaTepuaIbHON TOUKH B
uHepuuanbHoi cucteme otcuera (MCO). Tperwmit
3akoH HbroTOHA JU1s1 MaTepHalIbHBIX TOYEK

224

3akoH BCeMHUpPHOTO TsaroTeHus. Cuiaa TSKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHHS
CKOJIbKEHUsI U cuiia TpeHus nokos. Kosdduuuent
TpeHus. Cuia COnpOTHBIEHUS NPH JABUKEHHUU Teja
B )KMJIKOCTH WJIM rase

2.2.7

[ToctynmaTenbHOE W BpalaTelIbHOS  JBHYKCHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHIIBI OTHOCHTEIHLHO OCH BpalCHUA.

[1neyo cumbl. YcinoBus paBHOBECHS TBEPJIOTO Tela B
HCO

2.2.9

Texandeckue YCTpOﬁCTBaZ MNOAIIHUITHUKH, IBHKXCHUC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboThl. M3ydeHuwe  JBUIKEHHS
Opycka MO HAKJIOHHOM IJIOCKOCTH TOJ JeiCTBHEM
HECKOJIbKUX cui. MccnenoBanue 3aBUCHMOCTH CHIT
VIPYTrOCTH, BO3HUKAOIUX B JehopMUpyeMOit
OpYXHHE M PEe3MHOBOM 0O0pasile, OT BEIUYUHBI UX
nepopmanuu. MccnenoBanue ycnoBUM PaBHOBECHS
TBEPJOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS

2.3

3AKOHbI COXPAHEHI B MEXAHUKE

23.1

I/IMHYHBC MaTepHaHBHOﬁ TOYKH, CHUCTCMbI
MaTCpHAJIbHBIX TOUCK. I/IMHyJ'IBC CHUJIBI 1 U3BMCHCHUC
HUMITYJIbCa TCJla

2.3.2

3akoH coxpaHeHus ummyibca B CO. PeaktuBHoe
JBOKEHUE

2.3.3

PaGora cuiet




2.3.4

MomHoCcTE CHIIBI

2.3.5

Kunernueckass 5SHepruss MaTepUaIbHOM  TOYKHU.
Teopemao KWNHETUYECKOU SHEPIUU

2.3.6

[ToreHnnaneHasa sHeprus. [loTeHunanbHas sHEprus
yIIpyro nehopMUpPOBAHHON MIPYXHUHBI.
[loTennmanpHas sHeprus Tenaa BOIU3M NOBEPXHOCTH
3emiu

2.3.7

[loTeHnmanpHbple U HEMOTEHIMAIbHBIE CHIIbl. CBSI3b
paboThl HENMOTEHLMAJIbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKOM »HHEpruu CUCTEMBbl Tel. 3aKOH
COXPAHEHHUS MEXaHUYECKOM dHepruu

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

TexHnueckne  yCTpOMCTBAa:  JABW)KCHHE  PakKer,
BOJIOMET, KOTIEp, MPYKUHHBIA MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBA3U cKopocTeit
TeJl Npu HeynpyroM ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYeCKOU
SHEpPruu Tena

3 MOJIEKVJISIPHASA ®U3UKA 1 TEPMOJIMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU
OCHOBHBIE TTOJIOKCHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. BpoyHOBCKOE IBUIKEHHE.

311 Juddy3us. Xapakrep JBMKCHHS M B3aUMOICHCTBUS
YaCTHII BEIlleCTBa
Mogenu CTpoeHHsl ra3oB, >KMAKOCTEH U TBEPIABIX

3.1.2 TeJl U 00BsICHEHHE CBOMCTB BeIleCTBA HAa OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYII. KommuectBo BEIIECTBA.
[Tocrosinaas ABoraapo

31 314 TemmoBoe  paBHoBecwe. Temmeparypa u  ee

uzmepenue. lllkana temnepatyp Llenscus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU HAECATBLHOTO
raza
AOcontoTHass TemIepaTypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM SHEpPruM  TEIUIOBOTO  JIBHKEHUS
yactui rasza. [llkamna temneparyp KenbBuna

317 VYpasuenne Kianeiipona — MengeneeBa. 3akoH
JlanbToHa

318 l"a3oBsbie 3ak0HBI. MI30TIpOIIECCH B HICATHHOM Ta3e ¢

MOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCPMa,




n30X0pa, n306apa

3.1.9

TexHu4yecKkue ycTpoicTBa: TepMOMETP, OapOMETp

3.1.10

[IpakTuueckue paboTsl. Mi3MepeHre Macchl BO3ayxa
B KJIacCHOM KOMHate. MccieqoBaHne 3aBHCHMOCTH
MEXIy IapaMeTpaMu COCTOSTHUSI Pa3peKEHHOTO
rasza

3.2

oC

HOBbI TEPMO/IMHAMUKUA

321

TepmoauHamuueckas cucremMa. Buyrpennsis
SHEPIusi TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUs

3.2.2

KommnuectBo Ttemnotel u  pabota. BrHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buner TETUTOTIEPEIAuH TETIONPOBOAHOCT,
KOHBEKIIWS, W3JIydeHUe. TermIoeMKOCTh  Teja.
ViaenbHasgd  TEMIOEMKOCTH  BeEIIeCTBa.  Pacuer
KOJIMYECTBA TEIIOTHI IIPH TEIUIONepeade

3.24

IlepBblii  3akoH TepmoanHaMuKu. IIpumeHeHne
NEPBOro 3aKOHAa TEPMOJAMHAMUKH K HM30IpOLIeccaM.
['paduueckas maTEpIpeTanus paboTh ra3a

3.2.5

TenmoBrie MAaIIIUHEL. [TpuHIMTIBL IEUCTBUS
TeIJIOBbIX MamuH. [IpeoOpazoBaHus >HEpruu B
TeIIOBbIX MarmuHaxX. Kosdduiument mnone3Horo
nevictus (nanee — KII/1) TermoBoii marmuabl. [k
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepMmomuHamuku. HeobpaTtumocTh
IpOLECCOB B Mpupoje. TeroBble JBUTATEIH.
DKoJoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

TexHuyeckue ycTpoucTBa: JBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckue pabotTel. V3mepenuwe yaenbHOU
TEIIOEMKOCTHU

3.3

AT'PETATHBIE COCTOAHMA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Mcmapenue u
KUTIEHUEe. YJeNnbHas TerioTa MapooOpazoBaHMUs.
3aBUCHUMOCTh TEeMIEPaTypbl KUIIEHUS OT JIaBJICHUS

3.3.2

AOCOmOTHAs M OTHOCUTENbHAS BIAKHOCTH BO3/1yXa.
Hacspiennsii nap

3.3.3

Tsepnoe Ttemo. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpUCTALIOB. JKuakue
Kkpuctayibl. COBpEMEHHBIE MaTEpPHAIIB

3.3.4

IInaBneHue u KpHuCTallin3anusi. VaenpbHasa TeIwioTa




iassieHus. CyonuManus

3.3.5 YpaBHeHUE TEIUIOBOTO OanaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOJYUYCHHS
- COBPEMEHHBIX  MarepuagoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHHU
337 [Ipaktuyeckue pabotel. M3MepeHuwe BiaXHOCTH
BO3/yXa
4 DJIEKTPOJJMUHAMUKA
OJIEKTPOCTATUKA
411 DnekTpu3anusl Tel. DJeKTpuyeckuid 3apsia. JlBa
BH/JIA YJICKTPUUECKHUX 3apsiIOB
412 [IpoBOAHMKH, AUDIIEKTPUKH U MOJIYIIPOBOHUKH
4.1.3 3aKOH COXpaHEHUs JIEKTPUYECKOTO 3apsaa
414 BzaumopnerictBue 3apsanoB. 3akon Kynona
DIIEKTpUYECKOe ToJIe. HanpsoxeHHOCTD
4.1.5 3ieKTpudeckoro mnoJist. [IpuHImMn cynepno3uiuy.
Jluann HaNPsSHKEHHOCTH DJIEKTPUUECKOTO OIS
416 Pabota CHJT AIIEKTPOCTATUYECKOTO TOJISL.
o [Morennman. Pa3HOCTh MOTEHIUAJIOB
41 [IpoBoHUKKM W  JOUAJIEKTPUKH B  TMOCTOSTHHOM
4.1.7 AICKTPHUIECKOM ToJie. JusnexkTpudeckas
MIPOHUIIAEMOCTh
DnekTpoeMKoCTh. KoHIeHcaTop. DJIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEpPrusi 3apsyKEHHOTO
KOH/IEHCATOpa
Texuunueckue YCTpOWCTBA: AJIIEKTPOCKOI,
419 ANEKTPOMETD, ANEKTPOCTaTUYECKAs 3aIuTa,
o 3a3€MJICHHE  DJIEKTPONPUOOPOB,  KOHIECHCATOD,
KCEpPOKC, CTPYHHBII PUHTED
4110 IIpakTnueckue paboTHI. Uzmepenue
o DIIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJJAX
VYcnoBus CYLIECTBOBaHUS MIOCTOSIHHOTO
421 3IEKTpUUEcKoro Toka. Mctounuku Toka. Cuna Toka.
ITocTostHHBIN TOK
4.2 422 Hamnpsokenne. 3akon Oma Juist ydacTka Lenu
423 DnexTpudeckoe COIIPOTHUBIICHUE. VY aenpHOE
CONIPOTHUBIICHUE BEILIECTBA
424 [locnenoBarensHoe, mNapayiebHOE, CMEIIAHHOE

COCANUHCHUC ITPOBOIHUKOB




4.2.5

Pabora anmekrpuyeckoro Toka. 3akoH Jlxoyms —
Jlenua

4.2.6

MOIIHOCTB 3JEKTPUYECKOTO TOKA

4.2.7

aekTpoBkKymas cuna (manee — OJC) wu
BHYTPEHHEE CONPOTHUBICHHE HMCTOYHHKA TOKA.
3aKkoH Oma g  nonHoM (3aMKHYTOM)
anekTpudeckoit nernu. KopoTkoe 3aMbIkaHme

4.2.8

DJNIeKTpPOHHAs TMPOBOJUMOCTh TBEPABIX METAILJIOB.
3aBUCUMOCTh  COTNPOTHBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIpOBOIUMOCTD

429

OnekTpudyeckuid TOK B Bakyyme. (CBolicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynmpoBoguuku. CoOCTBEeHHass W TPHUMECHAs
IPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBolicTBa pP-n
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4211

DIIEKTPUYECKHUI TOK B JJIEKTPOJIUTAX.
DIIEKTPOJIMTUYECKAS AUCCOIMALIMS. DIEKTPOIIN3

4.2.12

DJIEeKTpUYECKUl TOK B Tra3zax. CaMOCTOSITENbHBIN U
HECAaMOCTOSITENIbHBIN  pa3psl. Pasnnunbple  THIIBI
CaMOCTOSITENBHOTO pa3pana. Monnus. [1mazma

4.2.13

TexHuyeckue ycTpoicTBa: aMIEpPMETpP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKA, AJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEIILHBIC IPUOOPHI,
TEPMOMETP COMPOTUBJICHHS, BAaKyyMHBIH IHOJ,
TEPMHUCTOPBI u dboTope3nucTopsl,
MOJIYTIPOBOIHUKOBBIN JTO/I, TaJIbBAaHUKA

4.2.14

[Tpaktuyeckue paboThl. M3ydyeHHe CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC  uUCTOYHMKA TOKa U €ro
BHYTPEHHETO COTIPOTHUBJICHUSL. Habmronenue
AJIEKTPOIN3a

11 KJIIACC

Kon Koanposepsiemoro

pasaeja 3JIEMEHTA

[IpoBepsiemMble 3JIEeMEHTHI COAEPKAHUS

4 SOJIEKTPOJIMHAMUKA
MATHUTHOE TTIOJIE. SJIEKTPOMAI'HUTHA A MHAYKIA
4.3 431 IToctostHHBIE MAarHUThI. Bzaumopelicteue
MMOCTOSTHHBIX MAarHUTOB




MarunutHoe nosne. BekTop MarHUTHOW MHIYKIMH.
[IpuHnun cynepno3unuu. JIMHMM  MarHUTHOMN

4.3.2 uHIyKIH. KapTuHa TUHUH MarHUTHOM MHIYKIIAN
M0JISE IOCTOSTHHBIX MAarHUTOB
MarauTtHO€E MoJie MpoBOJHMKA C TOKOM. Kaptuna
JMHUKA TIOJISL JUTMHHOTO TPSMOTO TPOBOJHHUKA U

4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJAHMKA, KATYLIKU C
tokoM. OmeiT  DOpcrena.  BzaumopeiictBue
IPOBOTHIUKOB C TOKOM

434 Cuna Amnepa, e€ MOAyJb U HalpaBJIeHUE
Cuna Jlopenma, e¢ MOAylb U HampaBliCHUE.

435 JIBrKeHME 3apsHKEHHOM 4acTHLBI B OJHOPOIHOM
MarHuTHoM noJie. Pabora cuisl Jloperiia

4.3.6 SIBiieHUE PIMEKTPOMArHUTHON MHIYKITHH

4.3.7 [ToTox BeKTOpa MarHUTHOW MHIYKIIUU

438 OJC wHaykuuud. 3aKkOH  DJIEKTPOMArHUTHOM
nHaykunu Papanes
Buxpeoe anexrpuueckoe nosie. 3J1C nHAYKIIMU B

4.3.9 MPOBOJHUKE, JIBIDKYIIEMCS TIOCTYNMAaTEeIbHO B
OJIHOPOJHOM MarHWTHOM IOJie

4.3.10 [TpaBumo Jlenmna

4311 NunyktuBHOCTh. fABieHue camounaykiuu. IJC

e CaMOUHIYKLIUH

43.12 DHEeprus MarHuTHOTO TOJIS1 KATYIIKH C TOKOM

43.13 DIIeKTPOMAarHUTHOE T0JIe
Texnuyeckue yCTpOHCTBA: MOCTOSTHHBIE MarHUTBHI,

43.14 AJICKTPOMArHHTHI, JICKTPOBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[Ipaktuueckue paboTbl. M3ydeHne MarHUTHOTO
MoJIA KaTylIKu ¢ TokoM. MccnenoBanue aencTBus

4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIEHUS  DIIEKTPOMAarHUTHOMN
UHIYKIIUU

5 KOJIEBAHU S U BOJIHBI
MEXAHUYECKUE U JIEKTPOMATI'HUTHBIE KOJIEBAHUA

Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHHUS.

5.11 I'apmonnueckue xonebanus. Ilepuon, wacrora,

5.1 amMIuuTyAa u gasa koneGaHuit
5.1.2 [IpyxuHHBIA MasTHUK. MaTeMaTHUYECKUA MasTHUK
513 VYpaBHeHue rapMOHHYECKUX KOJICOAHHI.

Kunematnueckoeu JANHAMHUYCCKOC OIMMCaHuec




KO0JIE0ATEIBHOIO ABUKEHUS

.14

[IpeBpamienue 5SHeEpruuM IpU  TAPMOHUYECKUX
Kosnebanusax. CBsA3p  aMIUTUTYIBl  KOJIeOAHUI
MCXOJTHOM BEJIMYMHBI C aMIUIUTYAaMHU KojeOaHui
€€ CKOPOCTH U YCKOPEHUs

9.15

KonebarenpHblit KOHTYP. CBobonHbIe
ANIEKTPOMArHUTHBIE KOJEOaHWS B  HJICATHHOM
KOJIe0aTeIbHOM  KOHType. AHAJOTHS  MEXIY
MEXaHHYECKUMH u AIIEKTPOMArHUTHBIMU
konebanusimu. @opmyna Tomcona

5.16

3akoH COXpaHCHUA SHEPrun B nacajJbHOM
K0J1e0aTeIbHOM KOHTYpE

9.1.7

BrinyXcHHBIE MEXaHUYECKHUE KoJieOaHus.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
OJICKTPOMArHUuTHLBIC KoJIeOaHusL.

5.18

[Tepemennsblii TOk. CHHYCOUIATIBHBIN IEPEMEHHBIN
TOK.

5.19

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JIEWCTBYIONIEE 3HAUEHUE CUJTBI TOKA U HAPSKECHUS

5.1.10

Tpanchopmatop. IlpowsBoacTBo, mepemada
notpeOieHue AIIEKTPUUECKOM SHEPIUu.
DKOJIOTUYECKHE  PUCKH  TPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIHH. Kynprypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTHH B TIOBCEAHEBHOM
KU3ZHU

5.1.11

Texuuueckue YCTpOWCTBA: celicmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUH 3JIEKTporepead

5.1.12

[IpakTuueckue paboTHI. UccnenoBanue
3aBHCHMOCTH Mepro/ia MajbIX KojJebaHui rpy3a Ha
HUTH OT JJAUHBI HUTH U Macchl TIpysa.
HccnenoBanue mnepeMeHHOro TOKAa B LEMU U3
MOCIIEJIOBATEIbHO COEAMHCHHBIX KOHJEHCATOpa,
KaTYIIKHU U Pe3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIOBUSA

591 pacnpoCcTpaHeHHUSI. [Tepuon. CkopocThb
pacrpocTpaHeHusl U JuliHa BoJiHbL. [lonepeunsie u
IPOJOJIbHBIE BOJIHBI

599 #HH#HPart##  Wuatepdepenis  u - andpaxuus
MEXaHMUYECKUX BOJIH

593 3Byk. CkopocTsh 3ByKa. [ poMKoCTh 3ByKa. BricoTa

toHa. TeMOp 3ByKa




5.24

DNEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS WU3JIy4eHUs
AJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpoB E, B 1 v B 351€eKTpOMarHUTHON BOJIHE B

BaKyyMme

5.2.5

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HUE,
IIPEJIOMJIEHUE, HoJIIpU3anus, Tdpakus,
uHTepdpepeHnms. CKOPOCTh IIMEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikana HneKTPOMAarHUTHBIX BOJIH. lIpumeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I PaanoCBA3n n TCICBUACHUA.
Paguonokanusi. DNEeKTpOMAarHUTHOE 3arpsi3HEHHE
OKpYKarolen cpeibl

5.2.8

Texanueckue yCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIUIMHE, pajap, pajuoONpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

5.3.1

[IpssmMosHENiHOE  paclpoCTpaHEHWE  CBETa B
oxHOpoIHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPaXEHHUs CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMJIICHHS CBETA.
AOCOIOTHBIN MOKa3aTeb MPEIIOMIICHUS

5.34

[Tonmnoe BHyTpeHHee oTpaxenue. [IpenenbHbIit
yrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucniepcust cBera. CI0XKHBIN cOCcTaB OEJIOTro CBETa.

Lger

5.3.6

Cobuparoue U pacceuBaroliue JTUH3bL. ToHKas
nuH3a. DOKycHOE pacCcTOSTHUE U ONTUYECKasl CUia
ToHKOM nuH3bL. [locTpoenune wu3z00pakeHuii B
coOuparoImx U paccerBaronnx JuH3ax. Popmyna
TOHKO JTMH3bI. Y BEIMUEHUE, TaBAEMOE JTHH301

5.3.7

Hpez[enbl MMPUMCHUMOCTHU FCOMeTqueCKOﬁ
OIITUKH

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYMOB U
MUHHUMYMOB B MHTep(EepEeHLMOHHOW KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpaxmus csera. JudpaxkimoHHass pemeTka.
YcnoBue HabMOAEHUS TIaBHBIX MAaKCUMYMOB IIPH
NaJCHUM  MOHOXPOMAaTHYECKOIO  CBETa  Ha




T (PPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonsipu3zanus cera
TexHuueckue yCTpOMCTBA: OYKH, ay1a,
5311 ¢oroanmapar, IIPOEKLIMOHHBIN amrnapar,
o MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OIITHKA,
T(paKIIMOHHAs PEIICTKA, MOJISIPOUT
[IpakTnueckue pabotsl. M3mepeHue mnoxazarens
5312 IPEJIOMIICHUS. Hccnenosanue CBOWCTB

n3zo0paxeHuil B iuH3ax. HaOmronenue nucnepcun
cBeTa

BJIEMEHTHI CITIELIUAJIBHOU TEOPMU OTHOCUTEJIBHOCTU

6.1

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKON
MexaHuKHU. [locTynaTel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTb MOJYJs CKOPOCTH CB€Ta B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHINTENHA

6.2

OTHOCHTEIILHOCTD OJTHOBPEMCHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs3b  MacChl C DHEpPrued MW HUMITYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPTUs TIOKOSI CBOOOHOM
YACTHUIILI

KBAHTOBAS ®U3NKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKA

7.1.1

®otonbl. @Dopmyna I[lmaHka CcBSI3U HSHEPrUU
doToHa € ero 4YacToTod. DHEpPrus U UMIYIbC
dboToHa

7.1.2

OTtkpeiTue u uccaeaopanue Gporodpdexra. OnbITH
A.T'. CroneroBa. 3akoHsl GoTodddexra

7.1.3

VYpaBuenune OitHmTeiitHa s Gorodddekra.
«Kpacnas rpanuina» dpotordpdexra

7.1.4

HaBnenue cBera. OnwiThl [1.H. JIeOeneBa

7.1.5

XHUMHUYECKOE HeﬁCTBHe CBCTa

7.1.6

Texuuueckue yCTpOMCTBA! boTodIEMEHT,
doTongaTuuk, comHeuHas OaTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

7.2.1

Moaens aroma Tomcona. OnbiTel Peszepdopaa mo
HCCIIEIOBAHUIO CTpOEHUS aToma. [InanerapHas
MOJIENIb aTOMa

7.2.2

Ilocrynarsl bopa. HM3mydenne u mnorioieHue
($OTOHOB MpH MepexoJe aToMa ¢ OJHOTO YPOBHS
sHepruu Ha Apyroil. Bunbel cnektpos. Crektp




YPOBHEM 3HEPrUM aTOMa BOAOPOJA

7.2.3

BonnHoBeie cBolicTBa yactul. Bosnbl ne bpois.
KopmyckynsipHo-BosiHOBOU nyanu3m. udpaxius
NIEKTPOHOB HA KpUCTAJLIAX

7.2.4

CroHTaHHOE n BBIHYX/ICHHOC H3JIYy4YCHHC.
YCTpoHCTBO M IPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHu4eckue ycTpOMCTBA: CHEKTPAIbHBIM aHAIN3
(cIeKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTrueckue paboTBhI. Habmronenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE SIJIPO

7.3.1

Mertonbt HaOJI0ICHUS u perucTpanyu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paaunoaktTuBHOCTH. OnbITE Pe3epdopaa
M0  ONpPEACNICHUI0 COCTaBa  PaJMOAKTUBHOTO
n3nydenusi. CpoiictBa anbda-, Oera-, ramma-
W3IIydeHus. BausHue pagnoakTHBHOCTH Ha JKUBBIC
OpTaHU3MBI

7.3.3

OTkpbiTUE TPOTOHA U HeWTpoHa. HykioHHas
Mozenb siapa [elizenOepra — MBanenko. 3apsi
saapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anbda-pacnaz. ONEKTPOHHBIH W TO3UTPOHHBIN
Oeta-pacmaj. I"'amma-uznydenue. 3aKkoH
paZoaKkTUBHOTO pacraja

7.3.5

DHeprus CBS3M HyKJIOHOB B sizipe. SIIepHbIe CHITBL.
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. JlereHue u cUHTE3 sSAEp

7.3.7

Snepubiit  peaktop. TepMosIepHBIA  CHUHTE3.
[IpoGnembl U MEPCHEKTUBBI SACPHON SHEPreTUKH.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTreTUKHU

7.3.8

:‘)J'IeMeHTapHLIC 4aCTHUIbI. OTKpBITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'ILHLIe BSaHMOﬂCﬁCTBHH

7.3.9

TexHuueckue yCTpOWCTBa: JI03UMETp, Kamepa
Bunbcona, saepHbiii peakTop, aroMHas bom0a

7.3.10

[IpakTuyeckue paboTel. MccienoBaHue TpEeKOB
yacTull (1o roToBBIM GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3Be3nnoro Heba. Co3Be3nus, sipKue 3BE3IIBL,
IUIAHETHI, UX BUAUMOE IBIKEHUE

8.2

Conneunas cucreMa. IlmaHeTsl 3eMHOM rpyHIIbI.
IImaHeThI-TUTaHTEl U UX CIIYTHUKH, KapJIUKOBBIC




mwianeTel. Masbie Testa COTHEYHOW CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. ComHedHas
AKTUBHOCTH

8.4

Wcrounuk sHeprun CojiHIA U 3BE3]

8.5

3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBCTHMOCTD, paauyc, TeMIeparypa, HX
B3aUMOCBs3b. [[narpaMma «CHeKTpajbHbIN KJIACC —
CBCTHMOCTD. 3BE3/1bI TJIaBHOM
IOCJICAOBATEIILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY JIst 3BE3 ] TJIaBHOM
MO CJICIOBATEILHOCTI

8.6

Buyrpennee crpoenue 3Be3n.  CoBpeMeHHbIE
MNpEaACTAaBJIICHHUA O HNPOUCXOXKICHUU W 3BOJIIOIHUUN
CouHia 1 3B€31. DTallbl KU3HU 3BE3]]

8.7

Mneunsiii [Iyre — Hama ['amaktuka. CnupaibHas
cTpykTypa ["aakTuku, pacmipeneneHne 3BE3/11, ra3a
n nueln. Ilonoxenne wm gBuxeHue CoJiHIIA B
lNamaktuke. [Inockas u chepudeckast MoaCUCTEMBI
TamakTikm

8.8

Tunsl ranakTuk. PagdorasakTMKu W KBas3aphbl.
UepHbie ABIPHI B Ipax rajlakKTUK

8.9

Bcenennaga. Pacmupenue Bceenennoi.  3akoH
Xab6uma. Pa3zoeranne ranaktuk. Bo3pact u paanyc
Bcenennoii, teopuss bosbmioro B3peiBa. Moaenb
«ropsauei Beenennoi». PenukroBoe uznyyeHue

8.10

MacmrabHas CTPYKTypa Bcenennoid.
MeraranakTuka. Hepemicuubie poOIeMbI
aACTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIETO OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJibTATaAM OCBOEHHS
OCHOBHOIi 00pa3oBaTe/bHON MPOrpaMMBbl CpeHero 0o1ero
o0pa3oBaHus

1

CpopMHpOBAHHOCT, YMEHHH pacro3HaBaTh (PU3UUECKHE SBICHUS

(mpo1iecchbl) U OOBSCHATH UX HA OCHOBE U3YYEHHBIX 3aKOHOB

Brnanenue ocHoBomojararmyMy  (PU3WYECKUMHU  MOHATHSAMUA U

BEJIMYMHAMH, XapaKTEPU3YIOIIUMH (PU3NUECKHE TPOLIECCHI

ChopMHpPOBAHHOCT, YMEHHH TPUMEHATh 3aKOHBI KJIACCHUYECKOU
MEXaHUKH, MOJICKYJIIPHOU busuku u TEPMOIMHAMUKH,
AJIEKTPOIMHAMHKH, KBAHTOBOW (DM3WKMU IJIsl aHamW3a U OOBSICHEHUS
SBJICHH MHUKPOMHpPA, MaKpOMHpa W Meramupa, pazindaTh yCIOBHUS
(rpaHuibl, 06JaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh
BceoOmui xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHMYEHHOCTH
WCIOJIb30BAHMS YaCTHBIX 3aKOHOB;, aHAIM3UPOBATh (PU3MUECKHE
MPOLIECChl,  HUCMOJb3yd  OCHOBHBIE  TOJIO)KEHHUS, 3aKOHBl U

3aKOHOMCPHOCTHU

ChopMupoBaHHOCT, yMEHHUSI pa3iuyaTh YCIOBHUS MPUMEHUMOCTU

MoeNel (PU3NIECKUX TeJl U TPOIeCCOB (SIBICHHIA)

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacueTHbIE 3aJaud C SIBHO
3aJlaHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbl0: HA OCHOBAHHUU
aHaJlv3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 33aJa4i, IPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  HCIOJIB30BAHUU
MaTEeMaTHYECKUX METOJIOB pEUIeHMs 3a7ay, NPOBOAUTH PAacueThl Ha
OCHOBAaHMU HMEIOIIUXCA JAaHHBIX, AaHAJIM3UPOBATh pPE3YNbTAThl U
KOPPEKTUPOBaTh  METOAbl  PEIIEHUS € y4E€TOM  MOJYyYEHHBIX

pE3yJIbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6YIOH_II/Ie IMPUMCHCHHL 3HaHUM M3
pa3HbIX pa3aciiOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKKXC HHTCrpalunu
3HaHUN U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O  HHUKIIA:
BBICTpauBATh JIOTUYCCKYHO MLCIIOYKY paCCY)KI[CHI/Iﬁ C 0H0p0171 Ha

HU3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘{CCKI/IC SABJICHUA




Bnanenue OCHOBHBIMHU METOJaMHU HAYYHOTO TIO3HAHUS,
UCTOJBb3yeMbIMU B  (M3MKE: MPOBOJUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAas ONTHUMAaJbHBIA CIOCOO
WU3MEPEHHUsI U UCHOJIb3YSl MU3BECTHBIE METOJbI OLEHKH MOTPEIIHOCTEH
U3MEPEHUH, MPOBOJIUTH HCCICOBAHUE 3aBHCHUMOCTEH (U3NIECKUX
BEIMYMH C UCIOJB30BAHUEM TMPSMBIX H3MEPEHUH, OOBIACHATH
NIOJTy4eHHBIC PE3YJIbTAaThl, UCHOJb3ys (PU3UUIECKUE TEOPUH, 3aKOHBI U
HOHSTHSA, ¥ JIeNaTh BBIBOABI, COONIOAATh IpaBuia 0€30MacHOro Tpyaa
MIpH TIPOBEJICHUN UCCIIEIOBAHUN B paMKax y4eOHOTO SKCIEPUMEHTa U
y4eOHO-UCCIeI0BAaTEeNbCKOM  EATETBHOCTH € HCIOJIB30BAaHHEM
OUQPOBBIX ~ W3MEPUTENBHBIX  yCTPOHCTB W JIaOOpaTOpHOTO

000pynOBaHUSA

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh M OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJACTBEHHOM NIEATETLHOCTH YEJIOBEKA,
CBSI3aHHOW C (PU3UUYECKUMH TIPOIIECCAMH, C TIO3UITUN SKOJOTHUYECKOU
0€30MacHOCTH; MIpeICTaBICHHUMA 0 paIMoHaTLHOM
MPUPOJIOTIONIb30BAHUU, A  TakkKe  pasyMHOM  HCIOJIb30BaHUU
JOCTVWKEHUM HAayKHM W TEXHOJOTHH Uil JajJbHEWMIIEro pa3BUTHUSA

4eJI0BEYECKOr0 O0IIeCTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHOpMmarmein
(U3NYECKOTO  COJEpXKaHHWSA C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHHA; pa3BUTHE YMEHHH KPUTHUYECKOTO

aHaJIM3a 1 OUCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ HH(bOpMaHHH

10

ChopmupoBaHHOCTh ~ yMEHUH  MNPUMEHSATH  OCHOBOIIOJIATAIOIINE
ACTPOHOMUYECKUE TMOHSATHS, TEOPHUH M 3aKOHBl JJs aHajiu3a u
00BsiCHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAAIIMX Ha 3BE3/aX, B
3BE3IHBIX CHCTEMax, B MEXralaKTHUeCKOW cpele; JBIKEHUS

HeOeCHBIX TeJjl, PBOJIIOLIMH 3B€3]1 U BeeneHHoit




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbIX HA EI'D
11O ®U3UKE

Kon
paznena/
TEMBbI

Kon
JJIEMEHTA

[IpoBepsieMblii 37IEMEHT COACPKAHUS

1

MEXAHUKA

11

KMHEMATHUKA

111

MexaHI/ILIeCKOG JIBUXCHUC. OTHOCI/ITGJ'ILHOCTI) MECXAaHHUYCCKOI'O
nerkennd. CucreMa orcyera

1.1.2

MarepuanbHast TOUKa. £:4
Ee pannyc-Bekrop: P
.

r(t)=(x(t), y(t), (1)), .2fﬁ£:f.mx_

TpaeKkTopus, #y
HepeMeIeHNE:

Ar=r(,)-r(t)=r,-r= -

= (AX, Ay, A7)

MyTh.
ClioxxeHue nepeMereHmi:

AT, = At Ar, =

1.1.3

CKopoCTh MaTepruaIbHOM TOUYKH:

Ar-—

o= =n=lpn).,

At—0

L=
© At

=X amamormumo V. =Y L =17,
t y t z t

At—0

—

Crnoskerne ckopocreit: U =V, TV .

Bbluncnenne mnepeMmenieHMs W IYTHM MaTepUAIbHOM TOYKHM HpU
OpSMOJIMHEMHOM  JBIDKEHMM  BJOJb OCH X 1O  TpaduKy

3aBHCHUMOCTH Vx (t)




AL-

1.1.4 AL '
YcKopeHHe MaTepuaibHoOit Toukn: & = =L-= (a a,a ) ,
At | t L
Av ' ' :
=2 ) 2-(0) a-(v)
X A—tAt—>0 X t, AHAIOTUYHO  y y 1 2 z¢-
1.1.5 |PaBHOMEpHOE NPAMOJIMHENHOE ABHKEHHE:
X(t) = X, 4Vt
v, (t) =0,, = const
1.1.6 PaBHOYCKOpEHHOE PAMOJIMHENHOE IBUKEHUE:
2
at
x(t)=x +ot+_*
—
v, (t) =v,, +at
a, = const
L2 ~v’ =2a (X —x)
2X 1x 2 1
UL,
T1pu JBIKEHUH B OHOM HATIPABICHUH IyTh O = !
2
1.1.7 CBoboaHOE MasicHHe. Y CKOPEHHE CBOOOTHOTO
najgeHus. /IBiwkeHue Tena, OpOLICHHOTO TOX
yriom & x ropusonry:
X(t) =Xo +Vodt = Xo +Ug COS QL+t
t? . gt? ¥ B,
y(t) =Y, togt+ 9 =y, +ogsina-t- —~ 1E L
Vo
t) =0,, =V, CoS 0. \
|Q<( ) 0x 0 = L
- ] LY
19(t) =V, + gyt =0, sina — gt
[1g.=0
{ g =—g =const
y
1.1.8 |KpuBomuHeiiHoe nBwkeHHE. [IBIKeHHMEe MarepualbHOM TOYKH IO




OKPYKHOCTH.

VYrinoBas W JMHEWHas CKOPOCTh TOUKU: L= oR . IIpu paBHOMEpHOM
2n
JIBIDKEHUH TOUKH 110 OKpy:KHOCTH ® = ___ = 27V

T

UZ

2
L{eHTpOCTPEMHUTEIILHOE YCKOPEHUE TOYKH: dyc = R =® R. Iomnoe

YCKOPEHHE MaTE€pUaJIbHOU TOUKH

1.1.9 | Teepmoe teno. [loctymaTensHOE M BpamiaTeabHOE ABMKEHHE TBEPAOTO

Tena

1.2 JMHAMUKA

1.2.1 Nuepunanehbie cucreMsl orcdera. Ilepsoiii 3akoH Hprotona. [IpuHnmn

OTHOCUTENBHOCTH ["anunes
1.2.2 _m

Macca tena. [InmoTHOCTh BemecTBa: P =

V

1.2.3 = -

Cuna. [TpUHIUII CYNIEPIIO3UILIUH CHUIT: FpaBHOHef/’ICTB =F, +_i:2 +...
1.2.4 | Bropotii 3akoH HproToHa: miis matepuanbHoi Touku B ICO

F=ma; Ap=FAt npu F = const
1.25 Tperuit 3akoH HbploTOHA A1 MaTepHaTbHBIX e *—

= - Fi2 Fy

TOYEK: F12 = 'F21

1.2.6 |3aKOH BCEMHMPHOTO TSTOTECHHUS: CHUJIbI MPUTSHKEHUS MEXAY TOUCYHBIMU
m.m
F=G_'~
Maccam¥ paBHbI .
RZ

Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCHUMOCTb CUJIBI TSDKECTU OT

BBICOTHI h HaJl TOBEPXHOCTHIO IUTAHETHI paanycoM Ro:

mg = GMm

YA Y
(R +h)
0

1.2.7 |Cuna ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHUs CKOJIbKEHUS: FTp =uN |




Cuiia TpeHuUs OKOS: FTp <uN

Kosdduunent tperns

1.2.9 F
Hasnenne: P = -
S
1.3 CTATHUKA
1.3.1 |MoOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlCHUS:
M ': FI ,orme | - mwrewo cwmr F
OTHOCHUTEIILHO OCH, TIPOXO/ISIIEH Yepe3 TOUKY f
O nepneHANKyIIpHO PUCYHKY
1.3.2 €H Macc Tela. eH MacCc CHCTEMBI MaTepHalbHBIX TOYEK:
Herp m,F, + Mm,E, e P
L= . B omHOpOIHOM TI0JIE TSXKECTH (g-: COI’]St)
HM: m4m +...
1 2
IIEHTP Macc TeJla COBIAJIAET C €T0 IIEHTPOM TSHKECTH
13.3 [[M;+M,+...=0
Vcemosug paBHOBecHud TBepaoro teaa B MCO:
P pa | F+FR+..=0
1.34 3axoH [Tackais
1.35 . D= +oah
JaBaenue B )xuakoctH, nokosieics B MCO: P=pP, +pY
1.3.6 = -
3akoH Apxumena: F Apx — _PBI;ITeCH :
ecau Teno 1 KUAKocTh NokosTest B UCO, 10 Fapx = POV umeen
YcnoBue nnaBaHus TEI
14 3AKOHBI COXPAHEHU A B MEXAHUKE
141 HNmnynbc MaTepuanbHON TOYKH: p=mso
14.2 HNMmnynbc cucTeMsl Te: P=p+p, ..
1.4.3 3aKOH U3MEHEHUS U COXPAHEHHUS UMITYJIbCA:

sUCO AP=A( P+ Pyt ) = F oAU+ oAU+ .

B 1CO Arj): A( plq_ p2 —P) = 0 y €CJIA F_I’BHGIHH + F_;BHGIHH .= O

PeakTtuBHOE ABIKEHHE




1.4.4

PaboTa cuibl Ha MaJIoOM NEpEMEIeHUN:

A:‘If‘-|Ar”|-c03a:FX-Ax ..

1.4.5

MOIIIHOCTE CHJIBI:
eciu 3a Bpemss At paGora cuibr m3mensiercs (
Ha AA |, TO MOIIHOCTb CHIIBI U
AA
P= =F-v-cosa
At

At—0

1.4.6

Kunernueckast s3Heprus MaTepuaIbHONW TOYKH: B = =

3aK0OH M3MEHEHUS KHUHETHYSCKOM OHEPTUU CHUCTEMbI MATCPUAIBHBIX

touex: 8 UICO AE,, = A+ A, +...

1.4.7

[TorenumansHas SHEpPrus:

JUIL TOTCHIOUAJIBHBIX CHII A12 = EIHOTeHu - EZHOTeHu - AEHOTeHH .

IMoreHnMansHas SHEPrust MaTePUATBLHON TOYKH B OIHOPOIHOM IIOJIE
TKECTH: Eoreny = Mgh.

[ToTennmanpHas 3HEpPrus ynpyro a1epOpMupoOBaHHOTO Tena:

kX2

HoTeHr 2

1.4.8

3aKOH H3MEHEHHS ¥ COXPAHEHHUS MEXaHUYECKOM SHEPIUH:
EMCX = EKI/IH + EHOTGHHI

s co AE,, =A

BCCX HEIIOTCHI. CUII 3

B ICO AEMex = 0 , €CIH Agcex HEMOTEHIL. CHIT — 0

15

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

151

FapMOHI/I‘{eCKI/Ie KOJIeOaHMs MaTepI/IaHBHOﬁ TOYKH. AMHJ’II/ITYI[a u (1)2138.
koJieOanmii. KnHeMaTnueckoe OnucaHue:

x(t) = Asin (ot + ¢, )

v(t)=x




ax (t) = (UX)' = —®°X (t) =a +0°Xx=0 , TIe X - CMeIlCHUE U3
t X
TMOJIOXKEHHUS PAaBHOBECHSL.

JlnHamuyeckoe onucaHue:

2
may = -kx, rae K = M®” . D1o 3uauwur, uto Fy = -kx.

DHEpPreTuyecKoe  OmucaHue  (3aKOH  COXpPAaHEHHS  MEXaHUYEeCKOU
SHEprun):
2 2 2 2
mou° kx® mo kA
— = ™" —const
2 2 2 2

CBsi3p aMIUIUTYJbl KOJEOAHUN CMEIIEHUS MAaTepHaIbHON TOYKH C
aMIUIMTY/1aMU KoJie0aHUM ee CKOPOCTU U YCKOPEHHUS:

V =0A a =o’A
max max
15.2 2n 1
[lepuon u yactora KojaeOaHUM: T=__=_.
® A%
[leprox ManbIx CBOOOJHBIX KOJICOAHWH MaTEeMAaTHYECKOTO MAasTHHKA:
T=2n |_.
9
m
Iepuo cBOOOAHBIX KONeOaHu IPYKUHHOTO MasTHUKA: | =21 |__
k
1.5.3 | Bemyxknaennsie kosiebanus. Pesonanc. PesonancHas kpuBas
15.4 |Ilomepeunsie U TPOMOJILHBIE BOJIHBL. CKOPOCTh PAaCHpPOCTPAHEHUS M
L
JUTHA BOJIHBI: A =0T = o
v
Hutepdepentius u qudpakiusi BOJIH
15,5 |3Byk. CkopocTb 3ByKa
2 MOJIEKYJISIPHASI ®U3UKA. TEPMOJANHAMUKA
2.1 MOJIEKVJIIPHAA ®U3UKA
2.11 |Monenu CTpoeHUS Ta30B, KHAKOCTeW W TBepAblx Ten. Ilycthb

TCPMOJUHAMHUYECCKAA CHUCTEMaA (TGJ'IO) COCTI(\)II/IT m N OJUHAKOBBIX
m

MOJICKYIIL. Torma xkoau4ecTBO BeElIeCTBA V= - = ,

Ny 1
rie Na - ancno Asorajgpo, M - macca cuctemsl (tena), H - monspuas
Macca BelecTBa




2.1.2

TemnmoBoe IBHKEHHE aTOMOB U MOJICKYJ BCIICCTBA

2.1.3 | B3aumMozeiicTBHE YacTHUI] BEIIECTBA
2.1.4 | uddysus. BpoyHoBckoe ABMKEHNE
2.1.5 |Mopens uneansnoro raza B MKT
2.1.6 CBsi3b  MEXIy JaBJICHHEM U CpeJHEH KWHETUYECKOW HDHepruei
MOCTYNATEeIbHOTO TEIUIOBOTO JIBWKCHHS MOJIEKYJ HACaIbHOIO rasa
(ocHoBHOe ypaBHeHue MKT):
1 - 2 [mp?Y, 2
p=_m0no= —n| ——|==-ne , Te m - macca OJTHOM
3 3 L2 )3 ™
N
Mosekynbl, 1= __ - koHLeHTpanus MoJeKy
\Y
2.1.7 | AGcomrotHas Temreparypa: T =t° + 273 K
2.1.8 |Cem3p Temmeparypsl Tra3a CcO CpeAHEHl KHHETHYECKOW DSHepruei
MOCTYIMATEFHOTO TETIOBOTO JIBHKESHHS €T0 MOJICKYJT:
mp?) 3
Enoer = — kT
2 2
2.1.9 | VYpaBuenue p = nkT
2.1.10 |Mopuens uaeabHOTO ra3a B TEPMOJIUHAMHKE:
YpaBuenune Menneneera — Knanelipona
LBLIp&DKG:HI/Ie JUI1 BHYTPEHHEN DHEPIUH
VYpaBuenue Menzeneesa - Knaneiipona (mpuMeHuMBbIE (OPMBI 3aITUCH):
m RT
pV = _RT =vRT =NKT p=""_
u u
Beipaskenue 1t BHyTpEHHEH SHEPTUU 0HOATOMHOTO HJICaIbHOTO Ta3a
(mpumeHnMBbIe (GOPMBI 3aTTUCH):
3 3 3m 3
U=_VwWRT=_NkT=__RT=vcT=_pV
2 2 2 1 v
2.1.11 |3axon /[lanbToHa 115 AABICHUS CMECH Pa3pEKEHHbBIX Ta30B:
p=p1t+p2+t..
2.1.12 |M3ompouecchl B pa3peKeHHOM ra3e C MOCTOSIHHBIM YUCIOM MoJiekya N




(C MOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA v ):
uszotepma (T = const): pV = const,

p
msoxopa (V = const): T = const

Vv
u3o6apa (p = const): ? = const

I'paduueckoe mnpencraBinenue usomnpoieccoB Ha pV-, pT- u VT-
JrarpaMmmas.

OO0beaMHEHHBIN Ta30BbII 3aK0H:

ﬂ= const
T

JJI1 IIOCTOSAHHOI'O KOJIMYECTBA BCHICCTBA v

2.1.13 |HaceimeHHbIe W HEHACHINICHHBIC Tapbl. KadecTBeHHas 3aBHCHMOCTH
IUIOTHOCTH W JaBJICHUS HACBIIMIEHHOTO Tlapa OT TeMIepaTyphl, WX
HE3aBUCUMOCTh OT 00beMa HACHIIIIEHHOTO Tapa

2.1.14 | BnaxHOCTh BO3IyXa.

Prara (T) Praps (T)
OrtHocurenpHas BIakHoCcTh: P = T - T
pHaCI:ILLI. mapa ( ) pHaCLILL[. mapa ( )

2.1.15 |V3MeHeHue arperaTHbIX COCTOSHHMM  BEIIECTBA:  HWCIHApPEHHE U
KOHJICHCAIINS, KHTICHHUE JKUIKOCTH

2.1.16 |V3MeHeHue arperaTHbIX COCTOSHHM  BEIIECTBA:  IUIABJICHHE U
KPHUCTAJUTU3AIHS

2.1.17 |IIpeoOpa3oBanue SHEPTHH B (a30BbIX MTEPEX0aax

2.2 TEPMOJNHAMUKA

2.2.1 TemoBoe paBHOBECHE U TeMIlepaTypa

2.2.2 | BuyrpeHHss sHEprus

2.2.3 Temnonepenaua kak crnoco® W3MEHEHHWs BHYTPEHHEW HHepruu 0Oe3
coBepieHus padoTel. KoHBEKIINS, TEMIONPOBOIHOCTD, U3Ty4EeHUE

2.2.4 | KonnuecTBO TEIJIOTHI.

V nenpHas TEIIOEMKOCTE BEIIECTBA C: Q =cmAT




2.2.5

VYaenwHas Terora napoodpazosanwms L: Q = Lm.

VaenpHas TEMIoTa MIaBICHUS A . Q = }\'m .

VY nenbHas TemoTa cropanus Tormsa ¢: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJMHAMHUKE: A= PAV | Biuucnenne
paboTsI 1o rpaduKy mporecca Ha pV-auarpaMmme

2.2.7

[IepBblii 3aKOH TEPMOIMHAMUKU:
Qu=AU,+A,= (Uz _Ul) +Ag,.
Anualara:

Q12 =0= A12 :U1_U2 = _AU12

2.2.8

Bropoii 3akon TepmouHamuku. HeoGpaTtumele mporiecchl

2.2.9

[Tpunnumne! geiictBus TennoBbix MamuH. KIT/T:

A3a IR __ QHaFP B |onn — 1_ pxon
QHan Qﬂar'p QHaTP

Tl:

2.2.10

MakcumansHoe 3Hauenue KIIJI. [ukn Kapno:

- T
_ __Harp Xom __ 4 XOT
max mn = P —T =1 —T

Harp Harp

2211

VYpaBHenue TeroBoro 6amanca: Q1 + Q2+ Q3+ ... =0

SJIEKTPOJJMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.11

DnexTpusaiys Tel U ee MPOSIBICHUA. DIEeKTpUUecKuid 3apsan. JlBa Buaa
3apsga. ODJIEMEHTapHBIA DIEKTPUUECKUN 3apsi. 3aKOH COXpaHEHHS
ANEKTPUYECKOTO 3apsia

3.1.2

BsaumonetictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJIHOPOJIHOM BEIIECTBE C AUIIEKTPUUECKON TPOHUI[AEMOCTBIO €

Coladel 1 Ja e
F=k ere _471:880- re

3.1.3

3HeKTpI/I‘-ICCKOC noiie. Ero aeiicteue Ha SJICKTPUUCCKUC 3aps bl




3.14

E F
HaprDKeHHOCTB SJICKTPUUYCCKOTO IOJIA:

quoGHLIi/'I

E =k
[Tosie Toueunoro 3apsiaa: %
r
r

oxHOpoHoe moste: E = const .

KapTuHbl TMHMI HANPSY)KEHHOCTHU 3TUX NOJIEH

3.1.5

IloTeHnmaaIbHOCTD OJICKTPOCTATUUCCKOI'O IOJIA.

PazHocTh MOTCHIUAJIOB U HAIIPSAKCHUC!

Ab=0q(9,—¢,)=-gAp=qU .
HOTGHHI/IZU'IBH&SI 3Hepr1/1$1 sapsula B SHGKTPOCTaTI/I‘IeCKOM TI0JIC:
W=qo.

A=-AW
W

[ToTeHnmanm 3IeKTPOCTATUYECKOTO TOJIS: ¢o=__

q

CBs13b HaIMps>KEHHOCTH I10JIsA N  Pa3sHOCTHU OoTCHIIMaJIOB JJIA
OJHOPOJHOTO DJICKTPOCTATHUYCCKOIO ITIOJIA: U=Ed

3.1.6

[IpuHIMT CyNepHo3UIIMH AIEKTPUIECKUX MOJICH:

E=E +E,+..., 0=, + @, +...

3.1.7

HpOBO,ZLHI/IKI/I B OJICKTPOCTATHYCCKOM  IIOJIC. VYcaoBue PaBHOBECHA

r
3apsAA0B: BHYTPU IMPOBOJHHUKA E — O, BHYTpU H Ha IIOBCPXHOCTHU

nposoaHuka P = const

3.1.8

I[I/IBJ'IGKTpI/IKI/I B QJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJICKTPI/I‘ICCKB.SI
IMPOHUTTACMOCTDb BCIICCTBA €

3.1.9

Konpgencarop. DnekTpoeMKOCTh KOHAEHCATOpA: C=_,

U

€€,9
3HCKTpOCMKOCTL IJIOCKOTO KOHACHCATOpA: C = = 8C

d 0




3.1.10

HapaHHeJHJHOC COCANMHCHUC KOHACHCATOPORB!:
q=0:tQ2t ..., U=U=.., Cnapaml =C1+Cy+ ...

IlocnegoBaTenbHOE COCIUHECHIE KOHJACHCATOPOB:

1 1 1
UsU+U+ ., i=qp=, 7 a T m T
1 2 01 =02 C C C
oc 1 2
2 2
3.1.11 qu CuU q
SHeprus 3apsukeHHoro kouaencaropa: We = = =
2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
3.21 | = Ad
Cuna toka: ' = ___ . [locTostHABIM TOK: | = const
At At—0
Jlst moctosiHHOTO TOKA ( = It
3.2.2 | YcnoBus cyniecTBOBaHHS IIEKTPUIECKOTO TOKA.
Hanpsxenne U n OJIC E
3.2.3 U
3akon Oma 1S ydacTKa 1EeIH: l=_
R
3.2.4 | DIeKTpU4ecKoe  COTPOTHBICHHWE.  3aBUCHUMOCTH  COMPOTHUBIICHUS
OJIHOPOJHOTO TMPOBOJAHMKA OT €ro JUIMHbI M CEYEeHHs. Y JIeIbHOE
CONPOTHBIICHUE BEIIECTBA. R=p_
S
3.2.5 CTOPOHHHUX CHII
Hcrounnku Toka. 3/]C ncTOYHHKA TOKA! E=
q
BuyTpennee conpoTuBieHNE HCTOUYHHKA TOKA
3.2.6 3akoH OMma i MOJHOU (3aMK?TOI7[) AMEKTPUICCKOM
nenu: E = IR + Ir, otkyna | =
R+r
3.2.7 |IlapannenbHOE cOEIMHEHHE POBOIHUKOB!

1 1 1
I=li+1+..,U=Uy=.., —ZEJFR_JF---.

mapant 1 2

IlocnegoBaTenbHOE COSAUHEHHE IMPOBOJHHKOB!




U=U+U+.., li=b=., Riox=R1 + Ry + ...

3.2.8 | Pabora snexrpuueckoro Toka: A = |Ut.
2
3akon Jlxoyns - Jlenna: Q = I[°Rt.
2
Ha pesucrope R: Q=A=1?Rt=1Ut = —_t
3.2.9 p_ AA Y
MOIIHOCTH JCKTPUUYECKOTO TOKa: © — = :
At At—0
TemoBas MOIITHOCTH, BhIJICIISIEMAast Ha pesucrope:
U 2
P=12R=="_=1U .
P — AACT. CHIT — EI
MOoIHOCTh HICTOYHHUKA TOKA: E ———
At
At—0
3.2.10 |CBoOOmHBIC HOCHUTEIH JJICKTPUYSCKUX 3apsioB B  IPOBOJHHKAX.
MexaHH3MBI TPOBOIUMOCTH TBEPBIX METAJIOB, PACTBOPOB M PACIIJIABOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBoaguuku. [1oaynpoBOAHUKOBBINA U0
3.3 MATHUTHOE MOJIE
3.3.1 MexaHnudeckoe B3aWMOJICHCTBHE MarHUTOB. MarHutHoe moJjie. Bekrop
MArHUTHOM  WHAYKIUH. [IpuHOUO — Cyneprno3ullii  MarHUTHBIX
noneii: B = B1 + 82 +...
JIMHUYM WHAYKIWA MarHUTHOTO 1oy, KapTuHa IJWHWA WHIYKIUH
MarHUTHOTO TIOJISi TIOJIOCOBOTO M TOJKOBOOOPA3HOTO TOCTOSIHHBIX
MarHuTOB
3.3.2 | OmbiT Dpcrena. MarHuTHOE 1M0JIe MTPOBOIHUKA C TOKOM. KapTuHa nuHmii
WHAYKIIMA MAarHUTHOTO TIOJsSl JUIMHHOTO TMPSIMOTO TIPOBOJHHMKA U
3aMKHYTOT'O KOJIIICBOT'O TIPOBOIHHUKA, KATYIIKH C TOKOM
3.3.3 Cuina Amrniepa, ee HalpaBJICHUE U BEJIMUUHA:
Fa = IBI sin O, rae @ - yrom Mexy HanmpaBieHHEM MTPOBOJHHUKA U
BekTopom B
3.34 _ :
Cuna JlopeHiia, ee HampaBlieHUE U BETMYHMHA: Fnop = h }JB SIN O | rpe
O - yron mexny Bekropamu U u B~ JlBuskenue 3apsskeHHON 4acTHIIbI
B OJIHOPOJTHOM MarHMUTHOM TOJIe
3.4 DJIEKTPOMATHUTHAS UHAYKIUA




34.1

[ToTok BeKTOpa MarHUTHOM UHAYKIIUU:

®=B,S=BScosa

3.4.2 | SBnenue snekrpoMarHuTHOU MHAYKIKU. DJC uHAYKINN
34.3 3aKoH 3JeKTpOMarHuTHOM nHayKIuu dapanes:
AD .
E =- =
i t
At At—0
344 OJ1C uHAYKIUHA B IPSIMOM MPOBOJIHUKE \‘\ i
JUTHHOM 1, IBIKYIIEMCS cO CKOpocThio U : «;j /‘ e
(Y)J— | ) B OJIHOPO/IHOM MarHuTHOM 1oJie B: z'i _ ;
|Ei |: BILCOS 0., ryie @ - yron mexy Bextopom B 1t Hopmansio Nk
IUIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI 'uUlecm | LBuuIB
10 |E;|=BIv
345 [TpaBuso Jlenma
3.4.6 D
NHIyKTUBHOCTB: L= _,mm d =Ll
I
Al
Camonnaykius. DJIC caMOMHIYKITNN: E = -L = _th
Sl
At At—0
34.7 LI°
DHeprust MAarHUTHOTO TOJIS KATYIIKH C TOKOM: WL =
3.5 OJIEKTPOMATI'HUTHBIE KOJIEBAHM A 1 BOJIHbBI
351 Konebarennubrit KOHTYP. CBoboansle L
3JIEKTPOMArHUTHBIC KoJieOaHHs B HJIeaaIbHOM

4L
'[ 3
K0J1e0aTeIbHOM KOHTYpE: |

uq(t)zqmaxsin(mtﬂpo)
{I(t)zqzmq cos(o)t+(p0):l cos(wt+(p0)

max max

2n 1
®opmyna Tomcona: 1 =2m \/'EC , oTkyma © = [

T JLC




CBs3b AMIUIMTYBI 3apsaa KOHACHCAaTopa € aMHJII/ITYI[Ofl CHJIbI TOKA IIpH
CBO6OI[HLIX SJICKTPOMArHUTHBIX KOJICOQHUSX B nacajaibHOM
max

konebarensHoM koutype: 0 =
max

Q)
3.5.2 | 3akoH coXpaHEHHS YHEPTUU B UCATHHOM KOJeOaTeIbHOM KOHTYpE:
2 2 2 2
Cu? LIZ_cu? L2
> + > = > = > = const .

3.5.3 | BoiHyxaeHHBIC dJIEKTpOMarHUTHEIE KoyieOanus. Pezonanc

354 [Tepemennsiii  Tok. IIpomsBojacTBO, Tepemadya ©  MOTpeOIeHUE
JNEKTPUYECKOMN SHEPIUU

3.5.5 | CgoiicTBa 3JeKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus BEKTOPOB B
snekTpoMarauTHoil Boane B Bakyyme: E L B 1L C

3.5.6 |lllkama smeKTpOMAarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

3.6 OIITUKA

3.6.1 |[IpsmonuHeliHOE paclpocTpaHEHHE CBeTa B OJHOPOJHOW  Cpene.
Toueunslit uctounuk. Jlyu ceera

36.2 | 3akommr orpaxenus ceera. & = p ol B

3.6.3  |IlocTpoeHne n300pakeHHI B TNIOCKOM 3epKaie

3.6.4 | 3aKoHBI MPEIOMIICHHS CBETA. |

Ipenomienne ceera: SN 0.=N,SIN B,
AOGCOTIOTHBIN MMOKa3aTeNb MPETOMICHHUS:

C
n =_
abc
L
) N o_Mm_u
OTHOCUTENBbHBINA TOKA3aTENh MMPCJIOMJICHUA: T T
o ni vV2

XoJ JIyder B IpU3Me.

CooTHOLIEHHE YacTOT M COOTHOIIEHHWE [UIMH BOJH IIPU IEPEXOAC
MOHOXPOMAaTHUYECKOI0 CBETA Yepe3 IpaHUlly paszena ABYX ONTHYECKUX
cpexn:

Vi =V, A =NyA,




3.6.5

IlonHoe BHYTpPEHHEE OTPAXKEHUE.
IIpenenbHplii  yros IOJIHOIO BHYTPEHHETO
OTPaKEHUSL:

e H'-I s
<

. 1 n,
SIn Otnp =—=—
nOTH nl
3.6.6 |CoOuparomme u paccenBarone IMH3BL. ToHKas smH3a. DOKycHOe
paccTosiHUE ¥ ONTHYECKAs CUJIa TOHKOH JIMH3BI: D=_
F
3.6.7 | Dopmyna TOHKOM JIMH3bL: d T
H -
1,11 | \f-
DL F h
d f F 7
VBeJIMUeHNe, JaBaeMOe JIMH30I1: e
h_[f
r = - = I
H d 1
D<0=F=—<0,
B ciyuae paccenBarolieii JIMH3bI: D
h ||
'=_=11<1
H d
3.6.8 | Xox yyya, mpomieAmero JWH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onTtrieckoit ocu. [locTpoenne n300paxeHU TOYKU U OTPE3Ka MPSMOU B
COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX H UX CUCTEMax
3.6.9 doToarnmapar Kak ONnTHYECKHuil mpruoop. I'1a3 kak onTuyeckas cucreMa
3.6.10 |Uurtepdepennuss  cBera.  KorepeHTHble = HUCTOYHUKHU. Y CIOBHS
HAOMIO/IEHUsS] MakCUMyMOB M MHHUMYMOB B HHTEPPEPCHIIMOHHOM
KapTUHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB:
A
MaKCHUMYyMBI - A=2m —,m=0,+/-1,+/-2,+/-3, ..,
2
A
MUHUMYMBI - A= (2m "‘1)_ .m=0,+/-1,+/-2,+/-3, ...
2
3.6.11 |dudpakmus csera. [AudpakiuoHHas pelieTka. YciIoBHE HaOIOAEeHUS

TJIABHBIX MAaKCUMYMOB ITPY HOPMAJIbHOM TaJIeHUHU MOHOXPOMAaTUYECKOTO
CBETa C JUIMHOM BOJHBI A Ha PEIIETKY C IepuooM d:




dsing, =MA m=0 +/-1 +-2, +-3, ..

3.6.12 | lucmiepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJII3M
411 ITunoresa M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
4.1.2 hc
doToHbI. DHeprus HoToHA: E=hv=_"=pc,
A
E hv h
Wmnynse porona: P=_=___ = _
cC C A
4.1.3 dotorpdext. Onwitel A.I'. CtoneToBa. 3akonsl hoTodrdhdexTa
414 | YpaBHenue DitHmTeiHa s porodddekra:
E(pomﬂa = ABmxoua + EKHH maxs
hc
rmue E Zh\/:h_c, A =hv =__
TOH BBIXOJ1a K
¢dorona 7\1 ot p >\'1<p
2
my
_ max _ o
KHHmMax 2 3an
415 |JlaBnenue cBera. JlaBieHue cBeTa Ha TOJHOCTHIO OTPAKAIOLIYIO
MOBEPXHOCTH U HAa MOJHOCTHIO MOIJIOIMIAIOIIYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [TnanerapHas Moens aToMa
4.2.2 |Ilocrynarel bopa. U3nydenue u morniomieHue (HOTOHOB MpU MEPexoe
aToMa C OJTHOTO YPOBHS SHEPTUH HA JPYTOu:
hc
hv = = |E -E |
mn n m
mn
4.2.3 |Jlunenvarblie CIIEKTPHI.
CriekTp ypoBHEH SHEpTrUHM aToMa BOAOPOIA:
-13,6 »B
E = n=1,23, ..
n n2
4.3 OU3NKA ATOMHOI'O SPA




431

Hyknonnass mozpens simpa ['eiizenOepra - MBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3ororsl

4.3.2 PannoakTuBHOCTD.
Anbba-pacna: z X 23 Y + ZHe :
bera-pacnan.
A A 0
DIEeKTPOHHBIN B-pacman: "X =" Y+ e+v
z z+1 -1 e
A A 0
Tosurponusii P-pacman ; zX > . Y + v
l'amma-uznyyenue
4.3.3 _t
3aKoH paanoaKkTUBHOTO pacnaga: N (t) = N0 2 T
ot
ITycTh M - Macca paJoakTHBHOTO BemecTa. Torma m (t) =m,-2 7
4.3.4 |Snepubie peakuuu. JleneHne u CHHTE3 sIep




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

1. Misxumes I.4., bByxoBues b.B., Corckuit H.H. / ITox pen. [TappentreBoit H.A. ®uzuka. 10
k1. bazoBeriii u yrmyOnéHusiit yposau. [lpocsemenne. 2023r.

2. Mskumes I'.., ByxoBues b.b., Yapyrun B.M. ®@usuka. 11 k. ba3oBsiii 1 yriyOneHHbIH
ypoBHH. [IpocBemenue. 2023r.

3. ®wuswmka: 10-11 kmace: 3agaunuk / H. U. Tonpadap6. — M.:[Ipoda, 2024.
4. ®wuswuka: 10-11 xmacc: 3amaunvik / A. T1. PeiMkeBud. — M.:JIpoda, 2023.
5. ®wusuka: 10-11 kmacc: 3amaunuk. Yrnyoneuusiii yposens / H. U. Tonbadap6. — M.:Ipoda,

2024.

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

e ®usuka: 11 kimacc: Meroandeckoe mocobdue. Yrirybenusiii yposens / B. A. Kacesnos, 1. T
Bmacosa. — M.:IIpocsemenne, 2023.

o  ®usuka: 10 kimacc: meroanyeckoe mocobue / A. B. I'paues, B.A. IToroxes, I1.1O. bokos,
N.A. SIxoneBa. — M.:IIpocBemenne, 2023.

e @usuka: 10 kmacc: Mmeroauyeckoe nmocodue. YriayoneHusiii yposeb / B. A. Kacwsiros, LT
Bmacosa. — M.:IIpocsemenne, 2023.

e @usuka: 11 kmacc: meroguueckoe mocodue / A. B. I'paues, B.A. IToroxes, I1.1O. Bokos,

N.A. SxosneBa. — M.:IIpocsewienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. https://resh.edu.ru

2. https://uchi.ru/teachers/lk/main

3. https://education.yandex.ru/main/
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