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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiiero o00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMMbl BocriuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depeparuu,  peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHeE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eiioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMpOIECcca, BO3PACTHBIX OCOOEHHOCTEH  00yyaromuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpenCcTaBICHUE O LEJAX, COJASpPKAHUM, OOIIeH
CTpaTeruy OOYy4YCHMs, BOCHHUTAHWUS W PA3BUTUS OOYYAIOIMIUXCA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy yriayOnEHHOTO YpPOBHSI IO3BOJSIET PEaM30BATh
3a/1layu MPO(ECCUOHATLHON OPUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUS CBOMX HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KasKIbIM
o0ydJaromumcsi, KOTOpble HEOOXOAUMBI [IJIsi MPOAOJDKEHHUs 0Opa3oBaHUS B
OpraHu3aIusgaX MNPoQecCHOHATBLHOTO 00pa30BaHMs IO Pa3IMYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B mnporpamme mno Qusnuke oOmnpenensioTcs IUTAHHUPYEMBIE pPe3yJbTaThl
OCBOCHHUS Kypca (U3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIE, TMpeaMeTHeie (Ha  yruyOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHMH K JUYHOCTHBIM,
METanpeIMETHBIM H TPEAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIIUX
mporpaMmy 10 (uU3MKe Ha YpOBHE CpeAaHEero oOmiero oOpa3oBaHUs Ha
YIIIyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-IEATEIbHOCTHBIN MTOAXO/.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI TI0 TOJIaM 00yUYCHMUS;

cojiepkaHue yuyeOHoro npeamera «Ou3nka mo rogaM 00ydeHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapaKTep U MOXKET ObITh
WCIIOJIb30BaHa YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX TIPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXKHOCTH IS peajiM3allui  Pa3lIMyHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MpPH YCJIOBHU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka O HauOosiee OOIIMX 3aKOHax IPUPOJbI, BBICTYyNAas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeM mupe. IKoabHBIN Kypc QU3HKU — CHCTEMOOOpa3yOUi
JUIsl €CTECTBEHHO-HAYUHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHUEH, OWOJOTHEH,
dbuzmueckort reorpadueit u actpoHomuent. lcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpefeNnusio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MaTEpHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeiHEro 0011ero oopa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTEpHall U3 BCEX pa3/iesioB (GU3HKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepuanl Kypca (GU3HKU
o0ObeuHEH BOKpYr ¢usmyeckux Tteopuil. Bemymmum B Kypce siBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX IPEACTABICHUM M COBPEMEHHBIE TEXHMYECKHE YCTpPOMCTBA, M
TEXHOJIOTUH.

Hoea 3Ikonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTMH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkKaHusl MPOrpaMMbl 1O (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
INPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peammzanust 3THUX
MIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JeicTBytoniero ¢akropa ydeOHoro mporecca. [ns yriyO6aéHHorO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKIJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYECHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanuzanuu (HU3MYECKOr0o TMpakThUKyma. B mepBom ciyuae
MpaKkTUKyM npoBoauTtcs aub0o B koHe 10 u 11 kmaccos, nubo mocne nepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B mpoliecce uzydeHusi paznena (temsl). Ilpu sTom mon pabGotamu
MPaKTUKyMa TIOHUMAETCSI CaMOCTOATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOJIUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mo (@usMke cHUCTeMa YYEHHYECKOro JKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa MpeACTaBlieHa €IMHbIM mepeyHeM. Bnibop
TEMATUKHA JIJI OTUX BUJOB YUYCHHUYECKHX IMPAKTHUYCCKHX Pa0dOT OCYIIECTBIISCTCS
y4acTHHKaMU 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUSA W OcHauleHus: kabuHeta ¢(usuku. Ilpu »TOM oOecneunBaeTcs
OBJIaJICHUE OOYYaIONUMHUCS YMCHHSMH IPOBOJUTH TMPSMBIC W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (M3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonpiioe BHMMaHHWE YIEASETCSA PEIICHUIO PACUYETHBIX M KAYCCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a/aud C SIBHO
3aJlaHHON U HESIBHO 33/IaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJSIONINE MPUMEHSTh
U3Y4YECHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszfjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEeHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBSICHEHHe/Npe/cKa3aHue MPOTEKAHUS
bU3HUYEeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BhIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHE /IS BBIMOJTHEHUS YyKa3aHHBIX B IpOrpamMme IIo
¢u3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHCTpalmoHHoe o0opynoBaHue (GOpPMUPYETCS B COOTBETCTBUU C
MOPUHIIMTIOM MUHUMAJIBHOW JTOCTATOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
UCCJICIOBAaHUS  W3Y4YaeMBbIX SIBJCHUH ©  TPOILECCOB, OMIHUPUYECKUX |
dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 00oOpyaoBaHUE ISl YYEHUUYECKHUX MPAKTUUECKUX pPadoT
dbopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE HHTEpEca U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH SABJICHHS C UCTIONB30BAaHUEM (PU3HUECKHUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKK [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON /IESTeNIbHOCTH, CBSA3aHHBIX C (PU3MKOW, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JocTkenue »TUX Liened obecreuynBaeTcs peuieHueM CIenyIoNuX 3a7a4d B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS N1 OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAC U JUISI MPUHATHS MPAKTUYECKUX DPEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IWYHbIX 3aJad C SBHO 3aJaHHON
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOLIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MoOjENTH, aaeKBAaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHUuE (QU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS WU TNPOBEACHUS
¢u3nYecKuXx OSKCIEPUMEHTOB, aHalaM3a M HMHTEpHpeTanuu uHpopMaIuu,
OIpEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUW I PA3BUTUS YMEHUU IPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOM JIEATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOU
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBI ypOBEHB
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOyYAlOIMIMMUCSH, I[UIAHUPYIOIUMHU MPOJOKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yudenue ¢puszuku (yrinyOn€éHHbIA ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
oOpazoBanus oroautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JelaeT BBIOOP
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HWHIAMBUAYATBHBIX
O0COOCHHOCTEH 00YyYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENIO0, HWeadbHas KUIAKOCTb, HJACANIBHBIM Ta3, TOUYCUHBIN
3apsin). 'unore3a. @U3MYECKH 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOPHs.

Pons u mecto dusuku B GOpMUPOBAaHUN COBPEMEHHON HAay4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo dusuke. [Ipumepsl u3zMepeHus
(bu3MUeCcKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOECKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBHOU TOYKH OT BPEMEHU U UX
rpaduxmu.

CBobomHOoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue.  J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocThb. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
IBWKECHHE CHaApsAIO0B, LEMHbIE, IIECTEpEHYATBHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccleI0BaHus TBUKEHUH.

Nnnroctpanus npenesbHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMXKeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH IpH IBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMIKEHHUS OJHOIO M TOTO XKeE
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HNzmepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PPOBOM 1a00paTOpUN).

WN3yuenue nBmwkeHHs Tena, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O IPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKIAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUus KOHHMYECKOTO MAasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod IMHPOTHL. JIBUKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koapouuuent tpenus. Cuia CONpOTUBICHUS TPHU ABWKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHEeHME  PaABHOJCHCTBYIOIIEWM  MOPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
NErKuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtymatenbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeNd, HMMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepruaibHONM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPATbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM A HUAECATbHOM KUJKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MosiekyasipHas pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEd M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKONU TEOPUH UJCaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OpOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX PemeToK.

HaGmronenne u uccnegoBaHne N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yueHune n30X0pHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeIHME 1 BHyTpeHHUE napamerpsl. [lapameTpsr
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — CHCTEMAa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnyeckure u HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyYEHUE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHass W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
TorinBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepmoAauMHaMuKU. BHyTpeHHsst oHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJIMHAMUYECKOW CHUCTEMbI IMPOXOAUT
eMHCTBEHHAs aauabdara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner necteus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEP, AM3EIbHBIA W KapOIOpaTOpHBIA ABUIaTeNd, MHapoBas TypOuHa,
IIOJIyYEHNE CBEPXHMU3KUX TEMIEPaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquadaTnyeckoM pacIiipeHuH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHHS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

Hedbopmanum TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynbs FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpeHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTpPOMCTBA M TEXHOJIOTUYECKHME IIPOLECCHI:  KUJIKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpOoBOJNHMKH, MAMDIIEKTPUKA U  TOJYHIPOBOJIHHKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTHU AJEKTPpUUECKOro nosst. OAHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB i1  3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lore
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. Ilonme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JvaneKTpuku B AIEKTPOCTATUYECKOM oJje. JlnanekTpuyeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C é&.

3akon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMTPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAMNpPSDKEHHS JUJIL PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHIPUUYECKUX TPOBOJHUKOB OT JUIMHBI,
TUTOIIA N TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPU TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIIEMEHTa
U OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJC GaTapei.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NpaKmuKym.

HccrenoBanne CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPA).

Namepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAMUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHUSI METAUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monnus. [iazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOI, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JIIEKTPOHHAS MUKPOCKOIUS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsil U MPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsaa OJHOBAJIIECHTHOTIO HOHA.

HccrnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUI MPAKTHUKYM.

CniocoObl u3Mepenus (pU3NYECKUX BEIMYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCICAOBAHUM  3aBUCHUMOCTEU
du3nuecKknX BENMYMH, MPOBEPKA TMPEJIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (pU3MUEecKas BEIWYMHA, 3AKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napa6ona, runepbosua, ux rpaguku U cBoiicTBa. TpuroHomerpruueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOIIeW cpeabl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIMTUYECKAS AUCCOLIMALINSA, TaJbBAHNKA, dJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMYECKHE KOHCTPYKIIUH
(KpoHILTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUs
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIE€W. JINHUY MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIe€HUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1oJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHEeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHnii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHUs My4yka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeWCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHne  3JIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uMHAYKIMHU. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IPOLECCHI: WHAYKIHMOHHAS
MeYyb, COJICHOU], 3alUTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd D/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue sSBICHUS EKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny JIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OmMcaHue (3aKOH COXPAaHCHHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OITMCAaHUS.

Amvmutryna u (dasza kosnebanuil. CBs3b aMIUTUTYJbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoOJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKeHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyecKkue yCTpOMCTBa U TEXHOJIOTHUUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Hemoncmpauuu.

3anuck KoJaebaTeIbHOTO JIBHKCHUS.

HaGmonenne He3aBUCUMOCTH TIepHoa MalbIX KOJleOaHui Ipy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOAHUH OT CONIPOTHBIICHUS.

UccnenoBanne konebOaHuil rpy3a Ha MacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 WIeaTbHOW MOJICTN IPY>KHHHOTO MasTHHKA.

3aK0H COXpaHCHHS YHEPTHH MPH KOJICOAHUAX TPy3a Ha TIPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0J€ KOoieOaHUl Ha yIpyroM MojBece.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenbhbiit koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOjieOaHUsS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromiue AIIEKTPOMArHUTHBIE KoJIeOaHusl. BoinyxaeHHbIC
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JICUCTBYIOIIEE 3HAYEHHME CHJIbI TOKAa M HANpPSDKEHUS TpU pa3audyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunHycouanbHbI TIEpEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlIKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH TIpU MPOU3BOJACTBE 3JEeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTh 4aCTOTHI CBOOOIHBIX KOJICOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH U KOHIEHCATOP B LEMU NEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHc(hopMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie pabomot, nPAKMUKyM.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. Beicota Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KeHWE,  MPEIOMJICHUE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycCTpOWCTBA M NPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne CBSI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C AMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyMm.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue n3o0paxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH MPU IMEPEXOAE MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaroniye JuH3bL. ToHkas JnuH3a. @DOKycHOe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM CepUvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IOJ ITPOU3BOJIBHBIM YITIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTuueckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. MuaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kilaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpaxinumonHas peméTka. YCIoBHE HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIUOHHBIN amnmnapaT, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

HccnenoBanue 3aBucUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemlecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTepepeHny U noyisprusaiiy cBeTa.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne niuHbl CBETOBOW BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH — KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  wmHTepBai.  [IpeoOpazoBanus  Jlopenna.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONUCTBA U TEXHOJIOTUUYECKHE MPOIIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM T10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

®dotorpdekt. Onbitel A. I'. Cronerosa. 3akonsl porodddekra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactull. Bonusl ne bpouns. [nuaa BonHbl ne bpoiis u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHu4eckne YCTpOCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne 3aBUCHMOCTH  CONPOTHUBIICHUS  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOMUO OT HANIPSKEHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CHEeKTpa pa3peKEHHOI0 aTOMapHOIO BOJOPOAA U U3MEpPEHHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyyeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. SaepHbie cuiibl. JlepexT maccol siapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dOyHIaMEHTaJIbHbIE B3aUMOJIECUCTBHUS. bapuoOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETP, KaMmepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTb. MIicTouHuk sHeprun ConHIa U 3BE3/I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJICTABICHUS O MPOUCXOXKAEHUU U 3BodoIuU CoJHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUN JIJIST OTMpeeICHUS TTOJIOKEHHUST HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenuss B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKU MPAKTHKYM.

Cnioco0b1 u3Mepenus pU3NIECKUX BEIUYUH C MCIOJIH30BAHUEM aHaJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pu3MKa U TEPMOJUHAMUKA», «INEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3THYECKOU cepax AesTeIbHOCTH YeJIOBEeKa, POjb U MECTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(dusznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HGOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUeCcKO KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C YYETOM COJIEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H ¢ Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanusA: SABIICHUE, HAay4HbIH (DakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOJICHHE, DSKCIEPUMEHT, MOJCIMPOBaHUE, MOJElb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUUU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QYyHKIUN. [Ipu3Haku mnogo0Ust TPEYroJbHUKOB,
ompeiesIeHne TUIONIAau TUIOCKUX GUryp u 00bEMa Ted.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW TMpupoze, KoneOaTenbHbIe
JIBWKEHHUSI B JKMBOM TMPUPOJE, DSKOJIOTMYECKHME PUCKH TpPU IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEeH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTANINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHW3Mbl OOpAa30BaHMSI KPUCTAJUIMYECKOW PpEIETKH, CHEKTPaJIbHBIN
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alle)KW MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SIKoOH, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIJICPHAsA SJHEPTEeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAKJAHCKOHW  IMO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 0O0IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTHUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
Opra”u3anuy;

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

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTh OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX MTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMU W METOJIAMU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

BJIAJETh BUJIAMHU JICSATEIBHOCTH MO IMOJYYEHUIO HOBOI'O 3HAHUSI, €r0
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pEHICHWS, HaXOIWUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJ€ pelIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBHUSX;

CTaBUTh U (POpPMYIHpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAaIlUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHUKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUHM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3UYECKOTO COJEP)KaHWs B PA3IMYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHPOpMAlMU U UEJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEJACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOHU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(QIUKTHBIX CUTyalldd M CMSIr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY M METOJbI COBMECTHBIX JEHCTBUN C yu€TOM OO0LIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTATHl COBMECTHOM pabOTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(Gu3HUKHN, TIOCTOSHHO TOBBIIIATH CBOW 0OOpPa30BATENBHBIN W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[O3HABAaTEIbHOM pe(dlieKCMu Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTBhl JPYIUX I[PU aHaAIU3€ PE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AoCTHKEHHUSI JTUYHOCTHBIX PE3yJIBTATOB OCBOCHHS MPOrPaMMBI TIO
buszuke Ui ypoBHS cpeAHero ooOimero o0pa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUACTh HAINPABICHUS PA3BUTHSA COOCTBEHHOM
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHUSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTpEMIICHUE K IOCTHXKEHHIO 1IEeTU
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYWUTHIBAaTh €ro TMPHU OCYIIECTBICHHH OOIICHMUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh  BBICTPAWBATh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeiaMeTHbIE pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJb (PU3UKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COIMAIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHON Hay4HOW KapTHHE MHUpA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UpYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckod TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 (PU3NUECKON KapTHHE MUPA;

pa3iuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoleccoB (SIBIEHUM): HHepLHalbHAasg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE TmMajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOIIOTHO HEYIPYroe CTOJKHOBEHHMSI, MOJIEIH Ta3a, KUJAKOCTH
U TBEPAOIro (KpPUCTAIUIMYECKOT0) Tella, UJeaJbHblid ra3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuuath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHUMAaTh BCEOOIMMI xapakTep (GyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHHMYECKHE MPOLECCHl W SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpasoBaHusi ['anmuies aiis CKOPOCTH W TEpEeMEIlCHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS HUMITYJIbCa U MEXaHHYECKOMN
SHEPIruM, CBSI3b pabOThI CUJIBI C W3MEHEHHUEM MEXAHHMYECKOM SHEpruu,
yCIOBHSl paBHOBECUsT TBEPAOro Tellia), MpPH HSTOM HCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmmnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCca U
MEXaHMYECKOW YHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETHUYECKOW DJHEPrued TEIUIOBOrO ABHXKEHUS M KOHILIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEH KHHETUYECKOU
SHEPrueu TEMIOBOTO JBMKECHUS €r0 4acCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—KianeiipoHa, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHMs PHEPIHM B TEIUIOBBIX MpPOIECccax), TP ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynomna, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTpUYECKOW Lenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NEepEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJIbHAS JHEpPrusi, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
HEprus ynpyrou jgedopmanud MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOTO Trasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEJS; JJIEKTPUUECKOE I0JIe, HANPSKEHHOCTD AJIEKTPUYECKOrO I0JI,
HaIpsDKEHHOCTh TIOJIST TOYEYHOI'O 3apsiia WIM 3apspKEHHOrO 1iapa B
BAKyyM€ U B JHDJIEKTPUKE, MOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMKYILAsl  CWjla, CHJa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCAaTOpa, CONPOTHUBJICHUE Y4YacTKAa LENU C II0CJIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUBMYECKUX  SIBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEHUE, nuddysus, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUMHBI OT
OPYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, IETaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIIEPUMEHTAa, MpPaKTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a yCIIOBHUS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWM U3
Pa3HBIX pa3[enoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESTETHPHOCTH YEJIOBEKAa, CBS3AHHOW C (PU3WYECKUMH MPOIECCaMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHUH A JajdbHEHIIeTO pa3BUTUS YEIOBEYECKOTO
o01mIecTna;



MPUMEHSATh pa3MyHble cocoObl padoThl ¢ MH(poOpManuend (GpU3nYecKoro
cColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUM, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HMH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Yy4eOHOU H
HAyYHO-TOMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IUYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUW B Mpolecce
BBIMIOJTHEHUS IPOCKTHBIX U y4eOHO-HUCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpodecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xonmy oOyuenusst B 11 knacce mpenMeTHblE pe3ylbTaTbl Ha YIIIYyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

MOHUMATh Ppoib (U3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJib aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA U  JAIBHCWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOpPUU —
ANEKTPOJANHAMUKY, CHEUHUATBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKO Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
dbusznueckor KapTUHE MHpaA, MECTO (MU3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U OJIHOPOJIHOE
MAarHuTHOE TOJIsl, TApMOHUYECKHE KOJIEOaHHs, MATEMAaTUUECKUN MasSTHHK,
WJICAUTbHBIN TMPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJIe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICJIM CBETA;

pas3iuyarh YCJIOBHUS (TpaHULbI, O00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS M 3aKOHBl JJIEKTPOAMHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKAa,  MOCTyJaThl  CIEUHMAIBHONW  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeompeaenéHHocTeil [eiizenOepra, 3akOHbI COXpaHEHUS
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPSHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTHUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOrO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusl IMOKOsI CBOOOAHOM 4YaCTHULIbI, PHEPIHsi W HMIIYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsizl Apa, SHEPT U CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTEphEpEeHLINs
BOJIH, Ju(pakuusi, JIUCHEpCUs, TOJHOE BHYTPEHHEE OTpa)kKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TraMMa-u3iydeHue sjep, (u3nyecKkue MNPUHIUMBI CHEKTPaTIbHOI'O
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKUWW MAarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cHJibl Amrepa u cuisl JlopeHna;

CTPOUTH M300pakeHHE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XapAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOIAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEKIaJAKTHUUECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOINM 3BE31 U BeeneHHo;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPEeHWH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
WCCIICIOBAHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBmiia 0€30MacHOro TPy/la MpU MPOBEIECHUHN HCCIEIOBaHNN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOIMCTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIC 3aJa4dl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWW aHAIM3a YCJIOBUS BBIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIIUEe TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaTeMaTU4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYEThl HA OCHOBAHWM MMEIOIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3ajauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpallM 3HAHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHe SBICHUS;

UCTOJb30BaTh TEOPETUUYECKUE 3HAHMUS [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB;

HOPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YEJIOBEKa, CBS3aHHOM ¢ (U3MUEeCKUMU MpoleccaMu, ¢
MO3HUIIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHATh pa3iMyHble crocoObl pabdoThl ¢ MH(popManuel (HU3NIECKOro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAYyYHO-TOMYJISIPHOW MHGpOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE u IMO3HAaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO  MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHCHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIBI, PAIMOHATBLHO PACTIPEACNISTh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJAJ KaXJOTrO W3
YYaCTHUKOB IPYMIIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATTBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuoreka [JOK
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXpaHEHHUSI B MEXaHUKE 10 1 hitps://m.eds0o.ru/f16b68d7
Wroro no pazgeny 35
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps://m.edsoo.ru/f16b68d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 20 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIe 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 IT i i 24
OCTORHHBIH STICKTPHACCIII TOK https:/m.edsoo.ru/f16b68d7
4.3 Toxu B pa3nu4HbIX cpeax 6 brbmmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUMN MPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. DJIEKTPOJIUHAMUKA
1.1 MarunuTtHoe 1oJie 14 bubmmorera [JOK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1 Bubnmorexa [IOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.edsoo.ru/39859¢f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4ecKue U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859f1

Hroro no pazaeny




Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmoreia OK
' PHYCKYIIAD a4 https://m.edsoo.ru/39859f1
bubmmoreka [{OK
4.2 (0)) 5
HsHka atoma https://m.edsoo.ru/39859f1
43 @du3MKa aTOMHOTO $/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHUI] https://m.edso00.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 Bubnmorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3MIECKIH MPAKTHKYM 16 16 https:/m.edsoo.ru/39859%f 1
Hroro mo pazgeny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 15 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859f1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edsoo.ru/39859%f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| ®dusznka — pyHIaMeHTaJIbHas HayKa o | bubnnoreka [JOK
IIpUpo e https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
UCCIeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1 Bubnmorexa [IOK
PHPOBL. A https:/m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX | bubnuoreka [JOK
BEIUYNH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [JOK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (PHM3UKU B POPMUPOBAHUHT | bubnunoreka [JOK
COBPEMEHHOU HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apumxenue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Pannyc-BexkTop MarepuanbHOM TOUKH, 1 bubnunoreka [JOK




€T 0 MPOCKIMHU HA OCHU KOOpAMWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Nx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onrcanue

bubmmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBIKECHUS

10 CrnoxeHue nepeMeIeHnii U CKOPOCTEH. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE NBMXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduaeckoe onmcanme

. bu6mmoreka [IOK
12 MPSAMOJIMHEHHOTO IBUKEHUSI C
https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

13 CBOOOIHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmuelinoe nBuxenue. JBrxenue
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAas

bubnuoreka [JOK
15 ckopocts. [Iepuon u yacrora.
https://m.edsoo.ru/33196fbe
LleHTpOoCTpEeMUTENBHOE U TTOJTHOE
YCKOPEHHUE
bubnunoreka [JOK
16 KonTponeHas paboTa o teme B

https://m.edsoo.ru/1242132e




"Kuuemartuka"

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [IpuHnmn otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%4a64
HewnnepunaneHbie cucTeMbl OTCUETA
13 Cuna. PaBHoielicTByIOIIIAs CUJa. bubnuoreka [JOK
Bropoit 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzanmopeiicteue Ten. Tpetnii 3akoH bubnuoreka [JOK
Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmorexa HOK
https://m.edsoo.ru/bdf997tb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U Bubnmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl
2 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaCHUA https://m.eds00.1ru/22757126
JIBukeHre HeOECHBIX Te U UX
3 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3AKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena hitps://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupoaa u BuabI cun bubnunoreka [JOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIICHUS CPE/IBI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuoreka [IOK
JBIDKEHUE TBEPAOIO TeIa https://m.edsoo.ru/2b95d57e
)% MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaieHus. [linedo cumsl https://m.edsoo.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
30 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/dclcaacO
a1 KonTponbHas pabota o teme bubnuoreka [IOK
"Tunamuka. CraTtruka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
1 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMnynbC cUilbl 1 U3BMEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMXKEHUE
MoMeHT uMnysibca MaTepruaaIbHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnunoreka [JOK
MOMEHTA UMITYJIbCa B LIEHTPaJIbHbBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemenue 3azau https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM bubnmuoreka [JOK

nepemeneHuu. ['padguueckoe

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




MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

. bubnuoreka [JOK
37 W3MEHEHUU KHHETUYECKON SHEPTUHU
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToreHumanpHbIE U HETIOTEHIIMAIBHBIE
bubmmoreka [IOK
38 cuibl. [loTeHnuaneHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst kocMuueckast CkopocTb. CBs3b
paboTHl HEMTOTEHITUATIBHBIX CUIT C
. bubmuorexa [JOK
39 W3MEHEHNEM MEXaHUYECKON YHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUS.
YT yrpyr N bu6mmoreka [IOK
40 VYpaBHenue bepHynnu s ueanbHOM
https://m.edsoo.ru/f30f43b6
KUJIKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuid o Ipupoie
bubnuoreka [JOK
42 Ter1oThl. OcHOBHBIE NoJI0keHUst MKT. 1
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBrkeHne
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
bubnuoreka [JOK
43 TBEPJBIX TeN. XapaKTep IBUKECHUS U
. https://m.edsoo.ru/c44d02¢e2
B3aMMOJICIICTBUS YACTHULl BELIECTBA
Macca u pazMepsl MOJIEKYI (AaTOMOB).
P P ya( ) bubmuoreka [JOK
44 Komunuectso Berecta. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnunoreka [JOK




IIkana Lenscus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531abas
. bubnuorexa [JOK
47 WNneansueiii ras. I'a3oBble 3aKOHEI hitps://m.edsoo.ru/1deb2367
43 VYpaBHenue MenpaeneeBa-KnanerpoHa. bubnuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcosroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [IOK
MOCTOSTHHEIM KOJIMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacraBieHue
51 Mfog)poueccms: EISOTepMa, H30X0pa, buomorexa OK
https://m.edsoo.ru/1344327b
n3obapa
bu6mmoreka [IOK
32 Ocosroe ypasterne MKT https://m.edsoo.ru/c8094721
53 Pemtenue 3amay bubmmorexa [TOK
https://m.edsoo.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYpPhI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYNATEIBbHOIO TEIJIOBOTO ABUKEHUS
€€ yacTull
55 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN bu6mmoreka [JOK
mo teMe "OcHoBelt MKT" https://m.edsoo.ru/09d12£d8
56 KonTtponsHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHaMuueckas cuctemMa. 3aJlaHue bubnunoreka [JOK




BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

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

HyneBoe Havano TepMoOIMHAMUKH.

bubmmoreka [{OK
58 CamonpowusBosibHas penakcarus T[] 1
https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TEPMOIMHAMUKE. Y CIIOBUS bubmorera [TOK
pMox e https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOM MOJIETH
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAKEHUE 11 BHYTPEHHEN SHEPrUn https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILbHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MPOLECCHI
DneMeHTapHas padoTa B
2 TepMoArHAMUKe. Brruncienre paboTsl bubnuoreka [JOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JarpaMme
Tennonepenada kak croco0® M3MEHEHUS
. bubmuoreka [JOK
63 BHyTpeHHeil snepruu TJl cuctemsl 6e3
https://m.edsoo.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuus, TenaonpoBOJHOCTb, bu6mmoreka [JOK
HU3IIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKocTh bu6mmoreka [JOK

Tena. YaeabHas 1 MOJIIpHasA

https://m.edsoo.ru/7ba67355




TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

66 Pacuér xonuuecTBa TEMOTHI ITPU bubnuorexa [JOK
TerJionepeaade https://m.edsoo.ru/1dbSad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemIoTe 1 paboTa Kak
. bubnuoreka [JOK
68 Mepbl U3MEHEHHUS] BHYTPEHHEN dHeprun
https://m.edsoo.ru/b047alcd
T/l cuctemsbl
BTtopoii 3ak0H TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
mamuH. KT https://m.edsoo.ru/2¢945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bub OK
72 Pemrenue 3agau nomorexa L
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
73 WCIIOJIb30BAHUS TEIIOBBIX JBUTATENECH. bubnunorexa [JOK
TennoBoe 3arpsi3HEHUE OKPYKaroLIei https://m.edsoo.ru/9867aaa7
cpenbl
bub K
74 Permrenue 3agau nommotexa [0
https://m.edsoo.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu’
| bu6mmoreka [JOK
75 o teme "Tepmoannamuka. Temnnossle

MaIuaer"

https://m.edsoo.ru/28d62b3f




KonTtposneHas paboTa o teme

bubmuoreka [JOK

76
"TepmoauHamuka. TernaoBbie MaluHb" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. But OK
HOINOT
77 Hcnapenue u kureHue. Y aenbHas amorexa I
. T —— https://m.edsoo.ru/6f8e6777
Hacebimennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJIEHUS HACBIIIIEHHOTO MMapa OT i OK
HOINOTEK:
78 TeMIIepaTypbl, UX HE3aBUCUMOCTb OT nnotexa 11
06bEMa HACHIIEHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTD TEMITEPATyphl KATICHHS OT
JTABJICHUS B )KUIKOCTH
79 BraxxnocTts Bo3myxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHTEJIbHAS BIAYKHOCTh https://m.edsoo.ru/30ebbb79
80 Pemmenue 3agau bubmorexa LOK
https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramnmyeckue u Bu6 OK
o HOIHOTEKA
81 amopdHbIe Tesa. AHU30TPOIHS CBOMCTB 1
KpHCTAIIOB https://m.edsoo.ru/20a88a03
[InaBnenue U KpUCTATUIU3ALMSL. Bu6 OK
HOIHOTEKA
82 VnenpHasg TEIUI0TA IUIABJICHUS. 1
CyGumars https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEPAOTO TENA.
bubnuoreka
83 Pactsoxkenue u cxxarue. Cnpur. Moayib httos-//m.ed HO/IE 1aabl0
o S://Mm.edsoo.ru/dalaa
HOwnra. Ilpenen ynpyrux nedopmanuii P
TennoBoe pacuIMpeHHe KUJIKOCTEN U Bu6 OK
.. HOINOTEKA
84 TBEPJBIX TEJN. AHTAPMOHU3M TEIJIOBBIX 1

KoJIeOaHU I qacTull BEIICCTBA

https://m.edsoo.ru/7baSedf2




[IpeobpazoBanue suepruu B (HazoBBIX

bubmuoreka [JOK

85
rnepexonax https://m.edsoo.ru/97a0672f

bubmmoreka [{OK

86 VYpaBHeHHE TEIIOBOTO OanaHca

PABHCHHE TEILIOBOT . https://m.edsoo.ru/ab1521fb
bubnuorexa [JOK

87 Pemrenue 3amau nomorexa I

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

28 Kanunnspueie sapnenus. Jlapienue noma bubmmoreka [{OK
HCKPHUBJICHHON NTOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
*)unkoctu. @opmyna Jlamnaca
O06o01menre 1 cucTeMaTru3aus 3HaHUHA

89 1o Teme "ArperaTHble COCTOSTHUS Bubnmorexa [IOK

P ’ https://m.edsoo.ru/0b52575¢
BemecTBa. Da3oBeie epexo bl
KonTtponsHas padoTa o reme
" bubmuorexa [JOK

90 ArperaTHbl€ COCTOSTHUS BEIIECTBA.

" https://m.edsoo.ru/7dc2a739
@da3oBbIE IEPEXOIBI
DnekTpusanus Tei U €€ MpOosIBICHUS.

01 DIeKTpuyecKuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKHUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U MTOJIYIIPOBOIHUKHU
DJIeMEHTapHbIN ANEKTPUUECKUHN 3apsijl.

bubnuoreka [JOK
92 3aKOH COXpaHEHUS AIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsasbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Permrenue 3agau https://m.edsoo.ru/6b87ec5a

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




Dnektpuyeckoe nose. Ero neiictBue Ha

bubmuoreka [JOK

95
DIIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB MEKTPUYECKOTO TOJIS.

96 [Ipo6uerit 3apsia. JInnum bubnuorexa [JOK
HANPSKEHHOCTH DJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10J1€
[ToreHumanbHOCTH

bubmmoreka [{OK
97 ANEKTPOCTATUUECKOTO 1MoJsi. PasHOCTH
https://m.edsoo.ru/80021447
MOTEHIINAJIOB M HAMPSKEHUE
[TorenumansHas SHEpTUS 3apsiaa B
bu6moreka [IOK
98 aNeKTpocTaTuueckoMm mose. [lotennman
https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJISI U
bu6moreka [IOK
99 Pa3HOCTH MOTEHIHAIOB IS
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS

100 [TpunIMn cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 Pewrenue 3anau

8 https://m.edsoo.ru/5a582263

102 [Tosie Toueuynoro 3apsiga. [lose bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO 10

R bubmuoreka [JOK
103 00wrémy mmapa. [lone paBHOMEpHO
° . https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEUHOM MII0CKOCTH

104 IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y CIoBUe paBHOBECUS 3apsAI0B https://m.edsoo.ru/32405¢eab

105 JIMBIEKTPUKH U TIOTYIPOBOAHHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5s




Konpnencarop. D1nekTpoéMKOCTh

bubmuoreka [JOK

106 KOHJIEHcaTopa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
KOHJECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
bubmmoreka [{OK
109 DHeprus 3apsKEHHOT0 KOHAEHcaTopa
https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>KeHre 3apsiKEHHOM YacTHUIIbI B bu6moreka [IOK
OJTHOPOJHOM JJIEKTPUUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH bubmuorexa [JOK
1o teme "DnexkTpuueckoe nose" https://m.edsoo.ru/5752603f
114 KonTtponbHas padoTa o treme bubnuoreka [JOK
"Dnexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CIOBUSA
bu6mmoreka [JOK
115 CYILLECTBOBAHUS IOCTOSHHOTO
https://m.edsoo.ru/233311b5
3NEKTPUYECKOTO TOKA
bub K
116 Hcrounuku toka. Hanpsbxenue u 3/1C uoamorexa O
https://m.edsoo.ru/0839al15
117 3akoH OMa AJ1s y4acTKa LETH. bubnuoreka [IOK
DNEKTPUUECKOE COITPOTUBIIEHHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTB COITPOTUBIIEHUS bubnuoreka [IOK

OJHOPOJHOTO MPOBOAHUKA OT IO

https://m.edsoo.ru/95fcdf51




JUIMHBI U TUI0IAaAU MOIMCPCUYHOTO
CCUCHUA

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA.

bubmmoreka [{OK

119
Pemenne 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, bubmmoreka [{OK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmmoreka [{OK
122 P
CHieHHe saat https:/m.edso0.ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Hxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
124 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/6761bfOf
MOIIHOCTh 3JIEKTPUYECKOTO TOKA.
bu6mmoreka [IOK
125 TemnoBast MOIITHOCTh, BRIACIIEMAas Ha
https://m.edsoo.ru/99750a6f
pesucrope
126 Pemtenue 3amay Eubmorexa HOK
https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE bubnuoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) bubnnorexa [JOK
AJIEKTPUYECKOHN LIeTH https://m.edsoo.ru/221f40fb
bu6 K
129 Pemienue 3agau nommorexa O
https://m.edsoo.ru/3580b679
130 MOITHOCTh UCTOYHUKA TOKA bubmmorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanune bubnunoreka [JOK




https://m.edsoo.ru/546£5632

bubmuoreka [JOK
132 KonzeHcarop B 11enu NOCTOSHHOTO TOKa
https://m.edsoo.ru/35368f3e
b K
133 Pemenue 3amau nommorexa 110
https://m.edsoo.ru/4410cef0
134 Pemrenue 3amgau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau o reme "l[locTosTHHBIN bubmmoreka [IOK
ANEKTPUIECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teMme "TlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O060061eHre U cucTeMaTu3alus 3HaHu’
" N . bubmuorexa [JOK
137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o reme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckas NpoBOJUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUUECKUI Bubmrorexa LIOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIIpOBOAMMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U
bu6mmoreka [JOK
140 paciuiaBax 3JeKTPOJIUTOB. 3aKOHbI
https://m.edsoo.ru/4b423491
@apanes 1S JIEKTPOIU3A
N bub K
141 DneKkTpuyeckuii Tok B razax. [lmazma uommorexa 110
https://m.edso0.ru/92d92f76
142 ONEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsl https://m.edsoo.ru/2E+160
143 DneKTpUUYECKUi TOK B bubnuoreka [IOK

MOJIYITPOBOAHHKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBoAHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/83622200

145

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUSI
B LIENIH IOCTOSTHHOTO TOKA MPY NOMOIIH
aHAJIOTOBBIX U U (PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO OIIPEIEJICHNUS] MTHOBEHHO N
ckopocTH"

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

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU I1ocKocTH"
unu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH TPU PAaBHOYCKOPEHHOM
IBIKeHUN"

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

148

dusnueckuil NpakTUKYM 10 TeMe
"M3MepeHune ycKopeHHusi CBOOOHOTO
najgeHus" win "U3ydenue qBuKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3ydyeHne JBUKEHUS Tea 110
OKPYXKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514




ckopoctbio" uiu "HccnenoBanue
3aBHCHUMOCTH TepHOAa 0OpaieHus
KOHHUYCCKOI'O MadATHHUKA OT €10
napameTpon"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mockoctu" umn "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €r0 MacChl"

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

151

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pPE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHUS] CUCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUil
65oK"

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

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhdumrieHTa TpeHus mno
BEITUYMHE YIIIOBOTO KO PHUIEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBMKEHUsI Opycka 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
ko3¢ duUneHTOM TpeHHs" WK
"N3y4yeHne IBUKEHUS Tpy3a HA BTy C
TpeHHEM"

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

153

DuU3NYECKUN IIPAKTUKYM I10 TEME

bubnunoreka [JOK




"HccnenoBanue ycioBUi paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHnue ycToiunBoCTH
TBEPJOTrO TeJa, UMEIOLIETO II0IAb
onops!"

https://m.edsoo.ru/4a04f4{7

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenune umnynbca Tea 1no
TopMo3HOMY nyTu" unu "N3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Taru" i "CpaBHEHHE U3MEHEHUS
VMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nnu "HccnenoBaHue COXpaHeHUs
VMITyJIbCa TIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM SHEPIUHU Tella 10
TOPMO3HOMY ITyTH"

bu6moreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne U30TepMHUUECKOTO Mpolecca
(peKOMeHJOBaHO HCIOJIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yueHue u30XopHOro npouecca’ uiu
"N3ydenne nu3obapHOro mpoiecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

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

156

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemioéMKocT"
nnu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BellecTBa" HWiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYIIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEHN"

157

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIApEeHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TEIOThI
riaBsieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHuu". 3mepenue

ko3 duimenTa moBEpXHOCTHOTO
HaTSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBpaieHust SHEPruu
3apsHKEHHOTO KOHEHCATOPa B SHEPTHI0
W3JIyYEHHUs CBETOAMO A" WU
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprkallel KoHaeHcaTop' uim
"Pacnipenenenue pa3HOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

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

159

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98




COEJIMHEHUS PE3UCTOPOB" MU
"N3mepenue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" nin "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JJTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYECKU IPAKTUKYM 110 TEME
"Habnronenue anexrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "Mccnenosanue

bubmmoreka [{OK

160
3aBUCUMOCTH COIIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIN
"CHsiTHE BOJIBT-aMIIEPHOU
XapaKTEepPUCTUKHU auoaa”
PesepBHEblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
161 cUCTEMAaTH3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
162 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [JOK
163 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO Tela
PesepBurlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
164 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHEHHUS B MEXaHUKE
PesepBHsiit ypok. O6001IeHEe 1
165 cHUCTeMaTH3allusl 3HaHUM 110 TeMe bubnmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/de148976




PesepBHsiit ypok. O600IIeHNE 1

. bubnmoreka [JOK
166 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TenaoBble MaITUHBI
PesepBHeIit ypok. O600IICHNE 1
167 cCHCTEMaTH3alMs 3HaHUH 10 TeMe | bubmmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe Mepexo bl
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
168 CHCTEMAaTU3alMs 3HAHUH 10 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PesepBurrii ypok. O000111€HIE U
P P N bubmuorexa [JOK
169 CHCTEMAaTHu3alys 3HaHUU 10 TeME 1
" N N " https://m.edsoo.ru/3caebdal
[TocTosIHHBIIN TEKTPUUECKHI TOK
PesepBHEblil ypok. O000IIIEHNE U
P P o " bu6mmoreka [IOK
170 cucreMarusanys 3Haguil mo reme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
BzanMmopeiicTBHe MOCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe noJie. ['unoreza Ammnepa
BexTop MaranTHON WHAYKITAH.
P e Bu6mnorexa 1[OK
2 [IpuHIHN cyneprno3uuym MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosei. JINHUM MarHuTHOM MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bu6mmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrepa, €€ HapaBJIE€HUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
buo OK
5 Pemtenue 3amay 1 nomorexa L
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON | bubmuoreka [JOK
YaCTULBI B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
rnoJse
b K
8 Pemenue 3amau 1 nGmroTexa O
https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopenia 1 nGmroTexa O

https://m.edsoo.ru/d518bedb




bubmuoreka [JOK

10 Pemenue 3anau
https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
bubmmoreka [{OK
11 deppoMarHeTuky, rnapa- u
https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
bubmmoreka [{OK
12 ¢dbeppomaruetukos. [Ipumenenune
https://m.edsoo.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenue 3agau mo reme "MarautHoe bubmmoreka [{OK
mose" https://m.edso0o.ru/5b55¢307
14 Pemienne 3aga4 mo reme "MarauTHoe bu6moreka [IOK
mose" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
. bu6mmoreka [IOK
15 uHAyKIuu. [IoTok BEKTOpa MarHUTHOM
https://m.edsoo.ru/b3efalcl
WHIYKIIMU
bu6mmoreka [IOK
16 2]1C
JAC iy https://m.eds0o.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
QPapanes https://m.edsoo.ru/a6dec188
13 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abel140
19 OJIC uHAYKUIMH B ABMXKYIIUXCS bubnnorexa [JOK
MIPOBOIHUKAX https://m.eds00.ru/0235cc02
20 Permrenue 3agau Bubmiorexa OK
https://m.edsoo.ru/4dfda618
71 Tpasusio Jenma bu6mmoreka [JOK
https://m.edsoo.ru/bbc22726
22 WNupykruBHOCT. KaTymika bubnuoreka [IOK




HHAYKTUBHOCTHU B ICIIH IMTOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHIYKIUN https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TIOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE https://m.edsoo.ru/b3cOad11
bubmmoreka [{OK
2 Petmerne sazat https://m.edsoo.ru/88£69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoaruHaMuka' https://m.eds00.ru/76484025
7 KonTponbHas pabota no teme bubnuoreka [IOK
"OnekTpoauHaMuka' https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMoHnueckue bubmorexa OK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe n JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvcanue. BoiBoa
WHAMHYECKOTO OIHCAHUS
30 lI“[apMOHI/I‘IeCKI/IX KOJICOaHUH U3 UX bubmmorexa [TOK
https://m.edsoo.ru/e3c¢99692
SHEPTreTHYECKOT0 ¥ KHHEMAaTHYECKOTO
OTIMCaHUS
31 Awmmunrynaa u $asa konebanui Bubmiorexa OK
https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
3 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNil MAaTEMAaTHUECKOTO
MasTHUKa. [lepros cBoOOIHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUN IPYKUHHOTO MasiTHUKA

3aryxaromue KojaeoaHusl.

bubmuoreka [JOK

33
Bemyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOICOAHUS bubmorexa HOK
https://m.edsoo.ru/6add2644
bubmmoreka [{OK
35 Pemrenne 3amau https://m.edsoo.ru/addeec7 1
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHnueckue
bubmmoreka [{OK
36 KoJieOaHus B My3bIKaJIbHbIX
" https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHU Mo Teme "MexaHnyeckue Bubnmorexa [IOK
" https://m.edsoo.ru/eb84182f
KojeOaHus
18 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
KonebaTenpHbIM KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTUTYAbI
. bu6mmoreka [JOK
39 3apsia KOHJIEHCAaTopa ¢ aMILUIMTYy 101
https://m.edsoo.ru/093f9af1
CHJIBI TOKA B K0OJIeOaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B bubnuoreka [JOK
HJIcaTbHOM K0JIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarouue 31eKTPOMarHuTHbIE
41 KOH}e/)gaHII;}lI Boin peHHBIe bubmmorexa [TOK
' YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHus
IIepemeHnHsbli TOK. Pesucrop u
42 KOHJIEHCATOP B LIENIU [IEPEMEHHOIO bubmmorexa [TOK
a pBH p https://m.edsoo.ru/84836152
TOKa
43 Karyika nHIyKTUBHOCTH B LIENIU bubnuoreka [IOK




IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 31EeKTPUUYECKOM Lienn

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
. bubnuorexa [JOK
45 AMIUTUTYIHOE U JEHCTBYIOIIEE
https://m.edsoo.ru/1cacbcdc
3HAQYEHHE CHJIBI TOKA M HATPSHKEHUS
. bubnuorexa [JOK
46 Pe3oHaHc B anekTprueckoi nenu
https://m.eds00.ru/087506df
b K
47 Pemenue 3amau mommorexa T10
https://m.edsoo.ru/al6836a4
W neanpHerif TpanchopMaTop.
panchopMaTop Bu6mnorexa 1[OK
48 [IpousBoacTBO, nepenaya u
o https://m.edsoo.ru/f97418ae
MOTpeOICHNE IIEKTPUIECKOI SHEPTUN
DKOJIOTUYECKUE PUCKH TIPH
MPOU3BOJCTBE JICKTPOIHEPTUH.
bu6mmoreka [IOK
49 KynbTypa ncnonszoBanus
. https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KH3HU
bu6 OK
50 Pemtenue 3amay nomorexa L
https://m.edsoo.ru/ee6677ed
bu6 OK
51 Permrenue 3agau nosmorexa L
https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3ALIMS
. " bubnnorexa [JOK
52 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://m.edsoo.ru/401024a9
KoJIeOaHMs
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubnmuoreka [JOK




https://m.edsoo.ru/d9ae1000

bubmuoreka [JOK
55 3ByK. XapaKTEepUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl https://m.edsoo.ru/7380038f
b K
57 Pemenue 3amau nonHoteia LO
https://m.edsoo.ru/cfd918bf
53 ONeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydyenne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHEpPrus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBoOICTBA DIIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ixayia >1eKTpOMarHUTHBIX BOJIH.
bu6moreka [IOK
60 [IpuMeHeHne 3neKTPOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHUHMNBI pagnOCBA3U U
61 TeJeBUACHUS. Paqnookanmsi. bubmuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKpYKarolen cpeJibl
2 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSAMOJIMHEHHOTO bubnnorexa [JOK
pacrpocTpaHeHus CBETA https://m.edsoo.ru/f9566406
Pewienue 3aga4 Ha mpuMEHeHUE
. bubmuoreka [JOK
64 3aKOHa IPSIMOJIMHEWHOTO
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnunoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnunoreka [JOK




OTHOCHUTEIbHEIN IOKa3aTelb
npenomiueHnus. [loiHOe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbli yron
MOJIHOTO BHYTPEHHETO OTPAXEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4 Ha npuMeHEHUE

bubmmoreka [{OK

67 3aKOHOB OTpake eJIOMJIE
KOHOB OTPANCHHA 1 HPCAOMICHHA hitps://m.eds00.ru/49d830a9
cBeTa
Xon nyden B mpusmMe. Jlucnepeust
. bubnuoreka [JOK
68 cBeta. CIOXKHBIA coCcTaB OEJI0ro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubnuorexa [JOK
ONTUYUECKAsA CUJIa JIUH3EI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CUCTEMAaX. YBEINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 N300paKEHUI, HOJIYYaEMBIX C bubmmorexa ITOK
p > HOTIYH hitps://m.edsoo.ru/5a868109
HOMOIIBIO JIMH3
72 I'nas kak ontuyeckas cucTeMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MPUMEHUMOCTH I'€OMETPUUECKOI
https://m.edsoo.ru/cd174al10
OIITHKU
74 CkopocThb cBETa U METOBI €€ bubnnorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 HCIEPCHUS CBETA
A P https://m.edsoo.ru/lel 6¢cche
b K
76 WnTepdepeniys ceera nomorexa LO

https://m.edsoo.ru/5fc0c638




KorepeHTHbIE ICTOUHUKH. Y CIIOBUS

bubmuoreka [JOK
77 HaOJI0IeHUS] MAKCUMYMOB U
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
b K
78 Pemrenue 3amau nommorera 11O
https://m.edsoo.ru/3061de2b
79 [Ipumenenue nateppepeHun bubmmorexa [HOK
https://m.edsoo.ru/668edbc8
20 Tnpasus ceera bubnuorexa [JOK
https://m.edsoo.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/d58c411a
23 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.eds00.ru/e9890fe9
bu6mmoreka [IOK
84 P
CUHICHHC 3aat https://m.edsoo.ru/c56c¢8158
bu6mmoreka [JOK
85 CBeTOBbI€ SIBJICHUS B IPUPO/IE
https://m.edsoo.ru/0b36363d
26 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HaHui no teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponpHas padoTa o teme bubnnorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DIIEKTPOAMHAMHUKHN U IIPUHIIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIbHOCTH
89 [ToctynaTel cnenraibHON TEOPUU bubnunoreka [JOK




OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeodpasoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHre
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YaCTUILIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U
. bubmuorexa [JOK
92 HMITYJIbCOM PEITUBUCTCKON YaCTHIIBI.
https://m.edsoo.ru/b6258ffa
DHeprus NoKost
bu6mmoreka [IOK
93 PaBHOBecHOE TeTUIOBOE M3ITyUYEHNE
https://m.edsoo.ru/f54035a5
94 3akoH cMmemeHus Buna bubmorexa LOK
https://m.edsoo.ru/1c5{f752
95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMNyibc GpoToHa bubmorexa HOK
https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHHA J1sT
P " 8 " bubnuorexa [IOK
98 doTorddekra. "Kpacnas rpanuna
https://m.edsoo.ru/01ef4556
¢dorordpdexra
99 Jasnenue ceeta. OnbiThl [1. H. bubnmuoreka [JOK
JleOeneBa https://m.eds00.ru/64b4f966
100 BonHoBBIE CBOMCTBA YaCTHIL bubnuoreka [JOK




https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiins. JlnuHa BOJIHBL 1€

bubmmoreka [{OK

101 Bpoiins u pazmepst obnactu
. https://m.edsoo.ru/5df8bafl
JIOKAJM3aIK JIBIKYIICHCS YaCTULIBI
b K
102 KopryckyssipHO-BOTHOBOM Tyann3m nonxoteia LO
https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnuorexa [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crnennduka u3mMepeHui B MUKPOMUPE.
¢ P N P \,p bubmmoreka [{OK
104 CoOoTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edsoo.ru/65783dec
I'eitzenbepra
105 Pemenue rpadguueckux 3amay Bubnmorexa [IOK
https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peuterie pacuribix sajas https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o Temam: Eu6 OK
107 "OcnoBbsl CTO", "KopnyckynspHo- nommoreka L
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM yaJIu3M
OMBITHI 110 UCCIIETOBAHUIO CTPOEHUS
bu6mmoreka [JOK
108 aroMa. [ltanerapHas Mojieinb aroMa
https://m.edsoo.ru/312b750a
Pezepdopna
109 ITocrynater bopa bubmmorexa [TOK
https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnunoreka [JOK
DHEPrUM aTtoMa BOIOpoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
HU3JIyYEHHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubnuoreka [IOK




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

113

Hyxnonnas mozeins supa
I'eiizenOepra-MBanenko. 3apsn u
MaccoOBO€ YUCIIO sapa. M30Toms!.
PannoakTuBHOCTB

bubmmoreka [{OK
https://m.edsoo.ru/34adaSde

114

3aKoH paJHoaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaavoaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

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

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl siapa.
SAnepHblie peakuun. SAnepHeie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u
HCCIIEI0OBAHUS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JICNTOHBI.
[Ipencranenue o CtangapTHOM
MoJienu. KBapk-rimirooHHas MoIeIb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/l1ac08a5Sb

117

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026£d37

118

OTaIsl Pa3BUTHA aCTPOHOMMUMU.

bubnunoreka [JOK




3HaueHue acCTpOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOJIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTOIbI aCTPOHOMHYECKHX https://m.edsoo.ru/39c44028
HUCCIIE0BaHUMN
CoBpeMeHHbBIE ONITHYECKUE
bubmmoreka [IOK
120 TEJNIECKOTIbI, PaINOTEIECKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bup 3sé3nnoro nebda. Co3se3nus,
. bubnuorexa [JOK
121 SIPKAE 3BE3/bI, TIJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JBYKEHUE
Conueunas cucrtema. CoHIe.
bu6moreka [IOK
122 ComHeuyHast aKTUBHOCTE. VICTOUHUK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepUCTUKHU. J(marpamMmma buomorexa OK
XAPARTCPHCTHIAL. AMATp . https://m.edsoo.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh
124 3Be3/1bl IJIaBHOM ITOCIEIOBATEIBHOCTH bubmorexa HOK
s A https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 3BE3/1.
125 CoBpeMeHHbIE NPEICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHITa https://m.edsoo.ru/d09da494
M 3BE31. DTaIbl )KU3HU 3BE3]
Muneunsiii [lyre — Hama ["anaktuka.
N bubnuoreka [JOK
126 Tunel ranaktuk. YEpHble AbIPHI B
https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTUK
127 Bcenennas. Pacuupenvie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06ma. Teopust boxibiioro

https://m.edsoo.ru/3dbdf0d2




B3phbIBa. PenukToBoe H3JIYYCHHUC

128

MacmraGHas cTpykrypa Beenennoii.
MeraraiakTuka

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

®uU3NYECKU IPAKTUKYM I10 TEME
"UccmenoBaHnue MarHiTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bubmmoreka [{OK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" Win
"OnpenesieHMe MarHUTHOM UHTYKIIUU
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHUTHOTO HOoA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnemoBanue sIBICHUS
camounHaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOIO reHeparopa’

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Du3N4EeCKUN IIPAKTUKYM I10 TEME

bu6nmoreka [JOK




"N3mepenue nepruoaa CBOOOHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

PuU3NYECKUH IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
NPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop"
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

bubmmoreka [{OK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHHS
crexina" unu "[lomyuenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH
(hOKYCHOTO paccTOsIHUS OT BEIIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" WITN
"N3MepeHne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bubnuoreka [JOK
https://m.edsoo.ru/b879fb3f

140

DuU3NYECKUN PAKTUKYM I10 TEME
"Habmronenue audpakuuu,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737




uHTepEPEHINH U TOJSPU3ALIH
ceera"

141

PuU3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
¢boTorpadusiM TPEKOB 3aPIKESHHBIX
YaCTHI[ B MArHUTHOM T0Jie)"

bubmmoreka [{OK
https://m.edso00.ru/63756¢c47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HuccienoBanus Gororddexra"
nimy "HccrenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUOJ OT
HaIpsKEeHUs "

bu6moreka [IOK
https://m.edsoo.ru/eb916{82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
Pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPEeHHEe MoCcTosIHHOM Pundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa’
unu "V3ydeHue mnoryomnieHus oera-
YacTHUIl aJTIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6be

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKSHUH I OTIPEIeIICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e




co3Be3usi CeBepHOro MoJIylapus u
spkue 3BE361" win "HabmoneHus B
tesneckorn JIyHbl, MIaHeT, TYMaHHOCTEH
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHNe U cUCTEMaTH3aIUS
3HaHUU. Poisib pu3KKM U acTpOHOMUM B

. . bubnuoreka [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMANIHON M ATUYECKOM cepax
JIEeATEIIBHOCTH YeJIOBEKa
O06o0meHe U CHCTEMaTH3aITHS
147 3HaHui. Posib u MecTo pu3nku u bubnuoreka [IOK
ACTPOHOMHH B COBPEMEHHOM HAay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpPa
O06o01enre U cucTeMaTu3arus
3HaHu#. Posib pusnueckoit Teopuu B
(hopMUPOBaHUY TPEICTABIICHUN O
. bu6mmoreka [IOK
148 (bu3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYeCcCKO KapTHHBI MUPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIC
149 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui nmo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HaHui no Teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTHU3aIus
o " bubnunoreka [JOK
152 3HaHu# no TeMe "Cratuka TBEpAOTo

Tena"

https://m.edsoo.ru/3cca482e




O0001IEHUE U CUCTEMATU3 AL

bubmuoreka [JOK

153 3HaHMUU 110 TeMe "3aKOHbI COXPaHEHUs
B MexamKe" https://m.edsoo.ru/32a4d1a0
O0001IenrEe U CHCTEMATH3ALUS Eut6 OK
. HOINOTEKA
154 3gaHui 110 TeMe "OCHOBEI 8
. https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"
O000611IeHNE U CUCTEMATHU3AIIUS Bt OK
B HOINOTEKA
155 3HaHu# 1o TeMe ""TepMoanHaMuKa. 1
" https://m.edsoo.ru/c63f7¢10
TenmoBble MaIIMHEL
O00011IeH1E U CUCTEMATHU3ALIUS
156 3HaHUH N0 TeMe "ArperaTHbie bubnuorexa [JOK
cocTostHUS BemecTBa. Da3oBrle https://m.edsoo.ru/1d36b5b1
rnepexonl"
O00011IeHIE U CUCTEMATHU3ALIUS Eu6 OK
. HOIHOTEKA
157 3HAHUM MO TeMe "DIEKTPUUECKOe 1
Hoe" https://m.edsoo.ru/3bf0def9
O00011eHNE U CUCTEMATU3ALMS Bu6 1OK
. . HOIHnOoTEKA
158 3HaHUH 110 TeMme "TlocTOoSTHHBIN
SleKTpHHECKHii TOK" https://m.edsoo.ru/71453ee6
O00011IeHNE U CUCTEMATH3ALIUS Eu6 OK
. HOIHOTEKA
159 3HaHUM N0 TeMe ""TOKM B pa3Iu4HbIX 1
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
3HaHUU 110 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001IeHNE 1
o bubnunoreka IIOK
161 cucTeMaTHu3alys 3HaHUH 110 TeEME 1
ek TpOMArHHTHA HHAYKIUA" https://m.edsoo0.ru/053e2248
162 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHCTEMATHU3ALMS 3HAHUMN 110 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHNE 1

. bubnuoreka [JOK
163 CHCTEMATHU3AINA 3HAHUN 10 TEME httos://m.ed 1562bb83d
ps://m.edsoo.ru/5¢
"JJeKTpOMarHuTHbIE KoseOanus"
PesepBHrIit ypok. O600IICHNE 1
164 cUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4yecKue U 3JeKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PeseprubIit ypok. O6001meHne u
. bu6moreka [IOK
165 CHCTEMATH3AIINA 3HAHUH I10 TEME hitos://m.ed 1 152941603
ps://m.edsoo.ru/52a
"OnTuxa"
PeseprubIit ypok. O6001eHNE 1
. bu6moreka [IOK
166 CUCTEMATHU3AIINA 3HAHUH 10 TEME hitos://m.ed 1 ISbeclc6s
ps://m.edsoo.ru/Sbeclc
"OcuoBel CTO"
Peseprubrit ypok. O6001eHNE 1
. bubmuorexa [JOK
167 cUCTEMAaTH3alys 3HaHUH 110 TEME httos-//m.ed 1 705938
. ps://m.edsoo.ru/f7¢
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBubiit ypok. O6001meHNE 1
. bu6mmoreka [JOK
168 cUcTeMaTu3alys 3HaHUH 110 TEME httos: /L ed 1 /16511654
ps://m.edsoo.ru.
"®du3uka aroma"
PesepBubiit ypok. O6001IeHE U
169 CHCTEeMAaTU3alMs 3HaHUH 10 TeMe bubmuoreka [JOK
"®duznka aTOMHOTO Si7ipa 1 https://m.edso0.ru/905¢5ce0
3JIeMEHTapHbIX YyacTul”
PesepBHrlit ypok. O6o01IeHEe U
N bubnmuoreka [JOK
170 CHUCTeMaTH3allusl 3HAaHUH 110 TeMe 1

"OneMeHThl acTpoPpUu3nKu"

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




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiemble IIpeIMETHBIE pe3yJIbTaThI O0CBOCHUS OCHOBHOM
00pa3zoBaTesIbHON MPOrpaMMBbl CPETHETrO 00IIer0 00pa30BaHU

10.1

JleMOHCTpHpOBaTh Ha TpPUMeEpax Pojiab U MECTO (HU3UKH B (HOPMHPOBAHUU
COBPEMEHHOM Hay4yHOM KApTUHBI MUpPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHULBI TNPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MOJIENEH:
MaTepHuagbHas TOYKa, MHEpIHalbHas CUCTeMa OTCUYETa, aDCOIIOTHO TBEPIOE
TEJI0, UACATBHBIN ra3; MOJACIH CTPOCHHS Ta30B, KUIKOCTENW U TBEPABIX TEIl,
TOYEYHBIN AIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

Pacnio3znaBath ¢usnyeckue sBieHUs (MPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB ~ MEXaHUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUH  CTPOCHHS
BEIIECTBA U JJIGKTPOJAMHAMUKHU: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JBW)KEHHE, CBOOOJHOE TaJeHue Tell, JBWKEHHE IO
OKPY)KHOCTH, HHepuus, B3auMmojeWcTtBue ten; auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOCHHME XKHUJKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHuM (OXJAKICHHMM), TEIJIOBOE pAaBHOBECHE, HCIApEHUe,
KOHJIEHCAllMsl, MJIaBJIEHHE, KPUCTAJUIN3ALUs, KUIIEHUE, BIa)KHOCTh BO3/yXa,
MOBBIIIEHUE JTaBJICHUS ra3a IPH €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBS3b
MEXJly IapaMeTpaMM COCTOSIHUS Ta3za B M30IpoLeccax; JIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHHMYECKOE JABUXXCHUE, HCIIOJIBb3Ys (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI.
KoopauHarta, II1yTh, HEPEMECIICHNUEC, CKOPOCTh, YCKOPCHHUE, MaccCa TCjia, CHJIa,
HMITYJILC TCla, KHHCTHYCCKas SHEPIu-, IIOTCHIMAJIbHAs OHEpIrus,
MEXaHHUYCCKasa pa60Ta, MCXaHMYCCKass MOUIHOCTE, ITPH OIIMCAaHWH IIPaBUJIBHO
TPAKTOBATb (bl/ISI/ILIeCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BEJIIMYWH, UX 0003HAYEHUS U
CAMHUIIBI, HaXOJIUTb (1)OpMy.]'IBI, CBA3BIBAIOIINC JaHHYHO (bHSI/I‘IeCKYIO
BCJIIMYNHY C IPpYIr'UMHU BCIMYNHAMU

10.5

OnuceiBaTh M3y4EHHBIE TEIUIOBbIE CBOWCTBA TeJl M TEIUIOBbIE SIBJICHUS,
UCNOJb3Ysl (U3MUECKUE BEJIMYMHBL: JaBJIEHHE Ta3a, TeMmIeparypa, CperHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBAAPATUYHAs] CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
SHeprus, paboTa rasa, Kod(pQUIUEHT TMOJE3HOrO JEHCTBUS TEIIOBOIO
JIBUTaTelNs; NMPU OMMCAHUM MPABUIBHO TPAKTOBaTh (DUINYECKHH CMBICHT
UCTIOJIb3YEMbIX BEJIMYHMH, UX 0003HAUCHMS M €IMHHIIbI, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BEIUYHMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBa BCIICCTBA n
OJICKTPUYCCKHUC SABJICHUSA (Hpoueccm), HCIIOJIB3Ys (I)I/I3I/I‘-IGCKI/IG BCJIIMYNHBI:
BHeKTpI/I‘{eCKI/Iﬁ 3apsan, SJICKTPpHUYCCKOC IIOJIC, HaHp}I)KéHHOCTB I10JI4,




IIOTEHLMAJl, PA3HOCTh ITOTEHUHUAIOB; IIPU ONKMCAHUM IIPABUJIBHO TPAKTOBATh
(U3NYEeCKUN CMBICI UCHOJB3YEMBIX BEJIHMUMH, UX 0003HAYCHUS U CITUHHIIBI,
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO (PU3MUECKYIO BEIHYHHY C
JPYTMMU BEJIMYUHAMU

10.7

aHATM3UPOBaTh (U3NUECKUE MPOLECCHl U SBICHHSA, UCIONB3Ys (pu3mueckue
3aKOHbl M NPUHLMIBL 3aKOH BceMHpHOTo TsaroreHus, I, II u III 3akonsl
HproToHa, 3aKOH COXpaHEHUs MEXaHMYECKOW JHEPrUH, 3aKOH COXPaHECHHS
UMITYJIbCA, NPHUHIUI  CYNEpPHO3MIMM  CHUJI, NIPUHUUI  PaBHOIPABUSA
MHEPLUUAIbHBIX CHCTEM OTCUYETa; MOJIEKYIAPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHMS BEIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEN KHHETHYECKOU
SHEPruu TEIUIOBOTO JBMKEHMUSI MOJIEKYJI € aOCOJIIOTHOM TeMIepaTypoil,
IIEPBBIN 3aKOH TEPMOJAMHAMMKH; 3aKOH COXPAHEHHUsI NIEKTPUUIECKOTO 3apsaa,
3akoH KysoHa; npu 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTeMaTH4eCKO€  BbIpaKEHHWE M ycJIoBHUS  (TpaHulbl,  00JacTH)
MIPUMEHUMOCTH

10.8

OOBSACHATP OCHOBHBIE MPUHLMIIBI JEUCTBUS MalluH, TMPUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pas3inyaTb  YCJIOBHS  UX  0€30I1acHOTrO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIIEPUMCHTEI 110 HCCJICI0OBAHUIO (i)I/I?)I/I‘-IeCKI/IX SIBJIEHUN U
MPOIIECCOB C MCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHI; TIPH STOM
dbopmynupoBaTh TpodieMy (3amady) U THUMOTE3y Y4eOHOTO SKCIEpPHMEHTA,
COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYAOBaHUS, TIPOBOUTH OMBIT U
(hopMyITHpPOBATH BBIBOIBI

10.10

Ocy1iecTBIATh NPsIMbIE U KOCBEHHBIE U3MEPEHUs GU3NYECKUX BETUUNH; TPU
9TOM BbBIOMpaTh ONTHUMAJBHBIM CHOCOO M3MEPEHHs W HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEpEeHUI

10.11

UccnenoBaTh  3aBUCUMOCTH ~ MEXAy (U3MYECKUMM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHHH; TMpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBaThb  pPE3ylbTaThl  MOJYYEHHOW  3aBUCHMOCTHU
(u3nuecKux BETUYMH B BUAE TaOnauI] W rpaduKoB, Je/laTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BAHUS

10.12

CobmonaTh mpaBuiia 0€30MacHOrO TPyAa MPH MPOBEACHUU UCCIIECIOBAHUN B
paMKax y4eOHOTO 3KCIIEPHMEHTA, y4eOHO-HCCIIEI0BATEIBCKON U MPOCKTHOM
NESTEIbHOCTH C  HWCIOJB30BAHUEM  W3MEPUTEIIBHBIX  YCTPOWUCTB U
1a00pPaTOPHOTO 00OPYIOBAHUS

10.13

Pemate pacu€rHeie 3amaud C SIBHO 3aJaHHON (PU3WYECKOW MOJIENbIO,
UCTIONB3YS (PU3MUYECKUE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAU3a yYCIOBUS
3a/1auM BBIOUpaTh (PU3MUECKYIO MOJETb, BBIACTATh (PU3MUECKUE BETUYUHBI U
(hopmyIbl, HEOOXOAUMBIE TS €€ PEeIIeHUs, TPOBOIUTH PACUYETHI U OLIEHUBATH
peanbHOCTH MOTYYEHHOTO 3HAaYeHUS (PU3NUECKON BETUYUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPANBATb JOTUYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/IBI/I‘ICCKI/IC SABJICHUA




10.15

Wcnonb3oBarh  mpu  peumIeHUMM ~— y4eOHBIX  3aJad  COBPEMEHHBIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMM  JUIS  TOWCKA,  CTPYKTYpHpPOBAaHHMA,
UHTEpIpEeTalMM M MpEeACTaBIeHUS Y4eOHOM U  HAY4YHO-NOIYJISIPHOMN
uHbOpMAIMY, TOJYYEHHOH U3 pPAa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALIUIO

10.16

[IpuBouTE IpUMEpPHI BKIJIaJJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUU

10.17

Hcnonb3oBaTth TeOpeTHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
uig  oOecnieyeHuss Oe3omacHOCTH Mpu  oOpamieHuH ¢ npubopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, IJISI COXPAaHEHHS 3IIOPOBBSI M COOJIOICHUS
HOPM 3KOJIOTHYECKOI'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpynme cC BHIIOJHEHHUEM pA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IJIAHUPOBATh PalbOTy TPYMIBI, PAIMOHAIILHO PaCIpeesaTh 00sS3aHHOCTH U
IIaHUPOBATh JACATCIIBHOCTE B HCECTAHAAPTHBIX CHUTyaludaX, aACKBATHO
OII€HMUBATL BKJIAJ  KaXa0ro N3 YYaCTHHUKOB Ipynnbl B PCHICHUC
paccMaTpuBaeMon MPOOIEMBI

11 KJIACC

Kon
MIPOBEPSAEMOTO
pe3yibraTta

[IpoBepsieMbie ~ TpeAMETHBIE  PE3yJbTATHI OCBOCHHSI ~ OCHOBHOH
00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHETO 00IIETr0 00pa30BaHUS

11.1

JleMoHCTpHpOBaTh Ha MpUMEpax pojb U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4HON KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOMN TEXHUKHU U
TEXHOJOTHI, B MPAKTHUYECKON NEATENbHOCTH JIOACH, IEJIOCTHOCTh H
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

YauTeIBaTh rpaHUlbl TMPUMCHCHHSA HU3YUYCHHBIX (bPI3I/I‘IeCKI/IX MOHCHCﬁ:
TOYCYHBIN SHGKTpI/I‘IeCKI/Iﬁ 3apsan, sAACpHas MOACIb aTOMa, HYKJIIOHHAsA
MOJACJIb aTOMHOI'O dA[pa IIpu pCIICHUH (1)I/ISI/I‘IGCKI/IX 3aJa4

11.3

Pacnio3znaBate ¢dusnyeckue sBieHUs (MPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB  JJIEKTPOJAMHAMUKH M  KBAaHTOBOM  (U3UKH:  DIEKTpUUYECKas
IPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEeHCTBUS
TOKa, B3aUMOJICHCTBHUE MAarHUTOB, DJIEKTPOMArHUTHAsT MHIYKIHS, NEHCTBUE
MarHuTHOTO TIOJISI Ha MPOBOAHMK C TOKOM U JIBWXKYILMUHUCS 3apsf,
ANIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, TPSIMOJIMHEMHOE PaclpoCTpaHEeHHE
CBETa, OTpaXeHHWe, TMpeJoMJIeHHe, UHTepdepeHus, aubpakuus u
NoJIApU3alusl CBeTa, JHUCIepcusi cBeTa, (oTodnexTpuyeckuit 3¢dext
(dbotorddexT), cBeTOBOE NaBiIeHHE, BOZHUKHOBEHHE JTMHEHYATOro CIeKTpa
aToMa BOJOPO/i1a, ECTECTBEHHAsI U HCKYCCTBEHHAs! PaIMOAKTUBHOCTh

11.4

OnuceIBaTh HU3YUYCHHBIC CBOIMCTBaA BeEIlIECTBA (BJ'IeKTpI/I‘-IeCKI/Ie, MAarduMTHBIC,




ONTUYECKUE, DBJIEKTPUUYECKYI0 IMPOBOJAUMOCTb  pPa3jIMYHBIX Cpel) H
JJIEKTPOMArHUTHBIE  SIBIEHUS  (NIPOLECCHI),  HCIONB3YyS  (PU3HUECKUE
BEJIMYUHBL: IEKTPUYECKUH 3apsll, CUJIa TOKA, DJICKTPUYECKOE HAIPSIKEHUE,
AJIEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh noTeHImanos, IJIC, padora Toka,
MHAYKLUS MarHUTHOTO M0JisA, cujia AMriepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTYIIKH, SJHEPTIUs IEKTPUYECKOTO U MATHUTHOTIO TOJIEH, IIEPUOJT U 4acTOTa
KoJIeOaHNUH B KoJeOaTeTbHOM KOHTYpE, 3apsii M CHjla TOKa B IIpoIiecce
TapMOHHUYECKHUX JJIEKTPOMArHUTHBIX KOJIeOaHWH, (HOKYCHOE pacCTOsSHUE U
ONTHYECKas Cuila JIMH3bL, IIpU OINHWCAHWM IPABUJIBHO TPAKTOBATh
(bu3nuecKuil CMBICI UCHOJb3YEMbIX BEJIMYHMH, UX 0003HAUECHUS U €IUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (U3NYECKYIO BEJIMYUHY C
JPYTUMU BEJIIMYMHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAaHTOBBIE SIBJICHUS M MPOLIECCHI, HCIOJIb3YS
(u3nyecKre BETUYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBETa, PHEPrUsl U UMITYJbC (POTOHA, EPHO]T TOJIypacaja, SHeprus
CBSI3M aTOMHBIX SI€p; IPU OMUCAHHUM IMPaBUIBHO TPAKTOBATh (hHU3MUYECKUI
CMBICIT MCHOJIb3YEMbIX BEIMYMH, WX OOO3HAUYEHHUS U €IUHUIIBI; YKa3bIBaTh
(GhopMyIbl, CBS3BIBAIOIIME JaHHYIO (QHU3NYECKYI0 BEIUYMHY C JPYrUMHU
BEJIMYMHAMH, BBIUUCIIATH 3HAU€HUE PU3NYECKON BETMUHUHBI

11.6

AHamM3upoBaTh (PU3UYECKUE TPOLECCHI M SBICHHS, UCTIONB3Ys (PH3HUECKUE
3aKOHBIl W TpPHHOUNBL: 3akoH Owma, 3aKOHBI IOCTENOBATEIBHOTO U
MapajieIbHOTO COSANHEHHs TIPOBOAHUKOB, 3akoH JIkoyns — JleHna, 3aKoH
AJIEKTPOMArHUTHON HMHIYKIIMHU, 3aKOH TPSMOJIUHEHHOTO PacHpOCTPaHCHUS
CBETa, 3aKOHBI OTPAXXCHUsI CBETA, 3aKOHBI MPEIIOMIICHHUS CBETA, YpaBHEHUE
OitHmreitHa s Gororddekra, 3aKOH COXpaHEGHUS] DSHEPTHH, 3aKOH
COXpaHCHHS HUMITYJIbCA, 3aKOH COXPAaHEHHS 3JICKTPUYECKOTO 3apsiyia, 3aKOH
COXpaHEHHsSI MAacCOBOTO YHMCIIA, TOCTyNIaThl bopa, 3aKoH pagroaKTHBHOTO
pacraza; MpH 3TOM pa3inyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXCHHE ©  ycloBHA  (TpaHUIBL,  00JAcTH)
PUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIIpaBJICHUC BCKTOpa HHAYKIUU MAarHuTHOIo I10JI4
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh W ONHUCHIBATH H300paKCHHE, CO3/1aBacMOE IUIOCKHM 3€pKalioM,
TOHKOHW JTUH30U

11.9

BBINONHATE 3KCIIEPUMEHTHI IO HCCICIOBAHHIO (U3UYECKUX SIBJICHUN U
MPOIIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHU; MPU STOM
(dbopmynupoBath npodieMy (3aaady) ¥ TUMOTE3y y4eOHOTO SKCIEPUMEHTA,
coOuparh YCTAaHOBKY U3 MPEAI0KEHHOTO 000PYAOBaHHUSI, IIPOBOIUTH OMBIT U
(hopMynHupOBaTh BHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MMpsAMBIC 1 KOCBECHHBIC U3MCPCHUSA (I)I/IBI/ILIGCKI/IX BCJIMYNH, [IpH
9TOM BLI6I/IpaTL ONTHMAJIBHBINA  CIIOCOO U3MCPCHUSA U HUCIIOJIb30BATb
MN3BCCTHBIC MCTOAbI OLICHKH IIOT pCMHOCTeﬁ I/I3MepeHI/II71

11.11

HccnegoBaTh 3aBHCHMOCTH (I)I/I3I/I‘-ICCI(I/IX BCIMYHMH C HCIOJB30BAHHECM




NPSIMBIX U3MEPEHUH; MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
Pe3yabTATHI MOYYEHHON 3aBUCUMOCTH (PH3UUECKUX BEIHMYUH B BUE TAOIHII
U TpaduKOB, Je1aTh BBIBOBI 110 pE3yIbTaTaM HCCIEJOBAHUS

11.12

CobmoaTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUNA B
paMKax y4eOHOTO KCIEPHUMEHTa, Y4eOHO-UCCISI0BATEILCKON U MPOSKTHOM
JEATCIIBHOCTH C  WCIOJIb30BAaHUEM  M3MEPHUTEIIBHBIX  YCTPOHCTB M
1a00paTOPHOTO 000PYIOBAHHS

11.13

Pemrate pacuérHple 3amauu ¢ SIBHO 3aJaHHON (DU3MYECKOH MOJIENbIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI W IMPUHIMUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘ICCKYIO MOACIb, BBIACIIATH (1)I/I3I/II-IGCKI/IC BECJINYHNHBI 1
(hopmysel, HEOOXOUMBIE /IJIs1 €€ PEIICHHS, IIPOBOUTH PACUETHI U OIEHUBATH
peaIbHOCTh MOJYYEHHOTO 3HaYEHUS GPU3NYECKON BETMUHUHBI

11.14

Pemate Ka4eCTBEHHBIC 3a/1a4u: BBICTPaNBaTh JIOTUYECKU
HENIPOTUBOPEUMBYIO LEMOYKY PACCYXKICHUH C ONOPOM Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHE SIBICHUS

11.15

Wcnonb3oBath  mpu  pemieHHMM ~— y4eOHBIX  3aJady  COBPEMEHHBIE
nH(OpPMallMOHHBIE  TEXHOJIOTUW  JJIsl  [OWCKAa,  CTPYKTYpUPOBaHMS,
UHTEpIpeTalii M TpeACTaBlIeHUs Y4eOHONH U  HAy4YHO-MOMYJISIPHOMN
nHpopMaluy, TOJTYYEHHOM M3 pa3IMYHbIX MCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJy4aeMyI0 HHYOPMAIUIO

11.16

OOBSICHATh TPHUHIUIBI JEHCTBUS MAIlMH, NPUOOPOB W TEXHHUYECKUX
YCTPOMCTB; pa3inM4aTh YCIOBUS HX 0OE30IaCHOTO HCIOJIB30BaHUS B
MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH IpUMEpPHI BKIIaJJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAayKH, B OOBACHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHM

11.18

Hcnonp3oBaTh TEOpETHYECKUE 3HAHHS IO (U3UKE B MOBCETHEBHON >KU3HU
Uil obecriedeHus O€30MacHOCTH TIpH  OOpalieHuu ¢ npubopamMu |
TEXHUYECKUMHU YCTPOWCTBAMH, JIsi COXPAHEHUS 3JI0POBbSI U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorate B rpymme C BHIIOJHEHHEM pPA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACHpPENeNaTh 00S3aHHOCTH U
IUIAHUPOBATh JESATENbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX, aJIeKBaTHO
OIICHMBATh BKJIAJ KaXJIOTO U3 YYaCTHUKOB TPYNIbl B peIlICHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon
pasnena

Konx mposepsiemoro
JJIEMEHTA

[IpoBepsieMble 2IEMEHTHI COAEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupone. Hayuneie MeTOnbl
MO3HAHUS OKpYXKarolero Mmupa. Pons skcnepuMenTa
U TEOpHUM B TMPOUECCE TO3HAHHUS IPUPOJBI.
OKCIepUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIeCKuX SIBJIEHUI u
npoueccoB. Hayunsle rumores3sl.  @usznueckue
3aKOHBI W TeOpuH. ['paHUIBl IPUMEHHMOCTH
¢uznueckux 3akoHoB. [IpuHiun coorBercTBus. Poib
U MecTo (QU3UKU B (OPMUPOBAHUU COBPEMEHHOMN
HAay4HOW  KApTUHBl MHUpa, B  IMPAKTHYECKOUN
NeATEIIFHOCTH JIFOJIEH

MEXAHUKA

KNMHEMATHKA

2.1.1

Mexannueckoe NIBIDKECHUE. OTHOCUTENLHOCTD
MexaHnyeckoro aBmxkeHus. Cucrema oTcuéra.
Tpaekropus

[lepememnienne, CcKOpocTh (CpenHsE  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) U YCKOpPEHHE MaTepuaibHOU
TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbI KOOPIMHAT.
Clio)xeHue nepeMeIeHUil U CII0)KEHUEe CKOPOCTEen

2.1

PaBHOMEepHOE M PAaBHOYCKOPEHHOE MPSMOJUHEIHOE
nBuxkeHue. ['paduku  3aBUCHMOCTH  KOOpJUHAT,
CKOPOCTH, YCKOPEHHs, TYTH U [epeMelleHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
majcHus

KpuonuueitHoe JIBIDKCHHE. PaBHOMepHOE
JBU)KEHUE MAaTEPUAIbHOM TOYKHU IO OKPYKHOCTH.
YrnoBass CKOpOCTb, JUHEWHAss CKOpocThb. llepuon u
yacroTa. LleHTpocTpeMuTenpHOE yCKOPEHUE

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

[Ipaktuyeckue pabotTel. M3MepeHne MrHOBEHHOU
ckopocT. HMccienoBaHue COOTHOLIEHUS MEXKAY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHU
IpyU PABHOYCKOPEHHOM [IBXKEHUHM C HadajabHOU
CKOpPOCTBIO, paBHOM Hym0. M3yueHue IBHKEHUS
mapuka B BS3KOM KUIAKOCTH. M3ydeHue ABUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

[Ipuanmun  otHocurensHOCTH ['anmmnes.  IlepBbiin
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpuHIMI Cynepno3uyuu cuil

223

Bropoit 3akon HeroToHa A1 MaTepralbHOM TOYKH B
uHepuuanbHoi cucreme otcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHBIX TOUEK

224

3akoH BceMUpHOTO TsAroteHus. Cuia TSHKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna T1pennsa. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIbKEeHUsI M cuiia TpeHus: nokos. Koadduument
Tpenust. Cuiia COMPOTHUBIICHUS MTPU IBUKEHUH Tela B
AKHUJIKOCTH WM Ta3e

2.2.7

[TocTymarenpHOe W BpallaTelbHOE  JIBMDKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHWIbl OTHOCUTENIBHO OCH BpamieHus. [1neqo
cuiibl. YcioBus paBHoBecus TBEpAoro tena B UCO

229

Texandeckue YCTpOﬁCTBaI IIOAIIUITHUKH, IBHXXCHHEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboTsl. M3yuenue aBrxeHus Opycka
0 HAKJIOHHOM  IUJIOCKOCTH TMOJA  JIEHCTBUEM
HECKOJIbKUX cuil. VccnenoBanue 3aBUCHMOCTU CHII
VIPYTrOCTH, BO3HUKAIOIUX B  JIePOpMUPYEMOit
OpY)XHHE U PE3WHOBOM OOpaslle, OT BEIMYMHBI UX
nepopmanuu. VMccnenoBanue ycloBUN paBHOBECHUS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHyJ'IBC CHUJIBI 1 U3BMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus mMmnyiasca B MCO. PeaktuBHOE
JBUKECHHE

233

PaGora cunel

234

MomHoCTE CHIIBI




235

Kunerndeckass dSHepruss MaTepUaIbHOM  TOYKH.
Teopemao KWNHETUYECKOU SHEPIUU

2.3.6

[TorenumansHas sHeprus. [loTeHIManpHas sHeprus
yOpyro nepOpMUPOBAHHOM MIPYXUHBI.
[ToTeHnmanpHas YHEPrHs Teja BOJU3H MOBEPXHOCTH
3eMin

2.3.7

[loTeHnmanpHble 1 HENOTEHUUANbHbIE CUJIbL. CBs3b
paboThl HEMOTEHUUAIbHBIX CHJI C HW3MEHEHUEM
MEXaHUYECKOM JHEPruM CHCTEMBbl Tell. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOH SHEePTUu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JIBHJKEHHME  PAKET,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue pabotel. M3yuenue cBsizu ckopocTen
TeJl Tpu Heymnpyrom yxaape. MccinenoBanue cBsizu
pa6OTBI CHUJIBI C M3MEHEHEM MEeXaHNIEeCKOH OHEPTHUn
Tena

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

3.1.1

OCHOBHBIE TIOJIOKEHHS MOJICKYJIAPHO-KHHETUYECKOM
teopuu. bpoyHoBckoe nBmwkenme. Juddysus.
XapakTep MABUKEHHS W B3aUMOJICHCTBUS YaCTHII
BElIeCTBa

Mogenu cTpoeHHs Ta30B, )KUIKOCTEH U TBEPABIX TEI
U OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHUX
MoJeen

Macca MOJICKYIL. KomnnuectBo BEIIECTBA.
[Tocrosnnas ABoraapo

TemoBoe  paBHOBecue. Temmeparypa u €€
usMmepenue. [lkana remneparyp Llenscus

Mopens wuaeanbHOro rasa. OcHoBHOE YpaBHCHUC
MOHeKYHHpHO—KHHeTquCKOﬁ TCOPUHU HACATIBHOI'O
rasa

AOcomoTHasE TeMmIeparypa Kak Mepa cpeaHei
KMHETUYECKOM  DJHEPruu  TEIUIOBOTO  JABMIKCHHUSA
yactul] raza. [llkana remneparyp KenbBuna

VYpasuenne Knaneiipona — MenaeneeBa. 3akoH
JlanbToHa

["a3oBbIe 3akoHbI. M30MmporLiecchl B HIeaIbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: HM30TEPMa,
u30Xxo0pa, u3obapa




TexHuueckue ycTpoicTBa: TepMOMETP, OApOMETP

3.1.10

[Ipaktuyeckue paboTsl. Mi3Mepenue macchl Bo3ayxa
B KJIACCHOM KOMHare. lccrnenoBaHue 3aBUCUMOCTH
MEXy lapaMeTpaMu COCTOSIHUS Pa3peKEHHOI0 rasa

3.2

oC

HOBbI TEPMOJIMHAMUKU

3.2.1

TepmonnHamudeckas cucreMa. BHyTpeHHS SHEPrUs
TEPMOJIMHAMUYECKONH CHCTEMbI M CHOCOOBI €€
WU3MEHEHUs

322

KommuectBo Ttermotel u  paborta. BHyTpeHHssA
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

323

Buant TEeTJIOTepeIauHn: TETUTONIPOBOTHOCTb,
KOHBEKIIMSI, H3TydeHue. TermnoéMKOCTh  TeJa.
VnaenpHasg  TEeNmIOEMKOCTH  BemIecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.2.4

IlepBblii  3akoH TepMoauHaMHUKH. lIpumeHeHue
IIEPBOTO 3aKOHA TEPMOAMHAMHKH K HM30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.25

TennoBele  MAallIWHBIL [IpuHnumner  pencTBUs
TEIUIOBBIX MammH. [IpeoOpa3oBaHusl SHEPTHH B
TEIJIOBBIX MamuHaxX. KoadduuueHrT mone3Horo
nevictus (manee — KIIJI) termoBo#t mammabl. [k
Kapno u ero KII/]

3.2.6

Bropoit 3akon TtepmommHamuku. HeoOpaTumocThb
IpoleccoB B mpupoje. TerioBele ABUTaTENH.
DKoJorudeckue npoOiaemMbl TEIIOIHEPreTUKH

3.2.7

Texnuyeckue ycTpoilcTBa: OBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckne paboTel. M3mepenuwe ynaenbpbHOM
TEIUIOEMKOCTH

33

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHjaeHcanus. Vcmapenue wu
KUAIIEHUEe. YJenbHas TemioTa MnapooOpa3oBaHus.
3aBUCHUMOCTh TeMIEPaTypbl KUIIEHUS OT JIaBJICHHUS

3.3.2

AOCOIOTHAS M OTHOCUTENIbHAS BIAXKHOCTh BO3yXa.
Hacsiiennsiin nap

3.33

Tsépnoe teno. Kpucrannuueckue u amopHsie Tena.
AHuzorponus  CBOMCTB  KpucrawioB. Kuuakue
Kpuctaisl. COBpEMEHHbBIE MaTepUaJIbl

334

[InaBneHne u KpucTalmu3alus. YJelbHas TemIoTa
riasienus. Cyomumanus

3.35

YPaBHCHI/Ie TEIIOBOro OallaHca




Texanueckue YCTPOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMHU IIOJy4EHHUs

3.3.6 COBPEMEHHBIX  MATEPUAIOB, B  TOM  YHCIE
HAaHOMATEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. W3mepeHue BIAKHOCTU
o BO3JIyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuszanus Tell. JneKTpudyeckuil 3apsa. J(Ba Bujga
o SIIEKTPHUUYECKHUX 3apPsA/I0B
4.1.2 [IpoBOHUKH, TUIIIEKTPUKHU U TIOJIYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIMEKTPUIECKOTO 3apsiaa
4.1.4 B3aumoneiictue 3apsiioB. 3akoH Kymnona
DIIeKTpruyecKoe ToJIe. Hanpsoxénnocts
4.1.5 3NEeKTpUYecKoro mnois. [lpuHnun cyneprnosunuu.
JInHuM HanpsKEHHOCTH JIEKTPUUECKOTO OIS
416 Pabota cun anexkrpocraTudeckoro mosst. [lotenmuar.
o Pa3HOCTH MOTEHIIHAJIOB
4.1 [IpoBOMHMKKM W  AMUPNEKTPUKH B  TOCTOSHHOM
4.1.7 3IEKTPUIECKOM oJIe. Jwusnexrpuueckas
MPOHUIIAEMOCTh
OnekTpoéMkocTh. KonaeHcaTop. IJIEKTpOEMKOCTH
4.1.8 IJIOCKOTO KOHJIEHCATOpa. OJHEpPrus 3apsiKEHHOIO
KOHJICHCATOPa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOTI,
419 JNEKTPOMETD, ANEKTpOCTaTUYECKast 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPOINpHOOpOB, KOHJIEHCATOp,
KCEpPOKC, CTPYHHBIN ITPUHTED
4110 [IpakTnueckue paboTHLI. H3mepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
ITOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnous CYIIECTBOBAHHS MIOCTOSTHHOTO
4.2.1 3IEKTpUUECKOTO ToKa. Mctounuku toka. Cuia Toka.
ITocTostHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMma aiis ygacTka Lienu
4.2 423 DIeKTPUYECKOE COTIPOTHUBJICHHE. ViensHOe
o CONPOTHBJIEHHUE BELIECTBA
424 [locnenoBarenpHOE, MapajljIeIbHOE, CMEIIAHHOE
o COCIMHEHHE MTPOBOTHUKOB
425 Pabora snexktpuueckoro Toka. 3akoH Jxoymas —

Jlenma




4.2.6 MOIIIHOCTB IEKTPUUYECKOTO TOKA

eKkTpoJBIKymas cuwia (manee — DJJC) wu
427 BHYTPEHHEE CONPOTHUBJICHUE UCTOYHUKA TOKA. 3aKOH
o Oma Jy1st TOJTHOM (3aMKHYTOI) JIEKTPUYECKOM TIETTH.

KopoTtkoe 3ambikanne

DJEeKTpOHHAs TPOBOJUMOCTh TBEPABIX METAIUIOB.
4.2.8 3aBUCHUMOCTb ~ COINPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEepXIIpOBOANMOCTh

Onektpuueckuid ToKk B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.9

[MonynpoBoauuku. CoOCTBEHHass W TpHUMECHas
4.2.10 IPOBOAMMOCTh TOJYNPOBOAHMKOB. (CBOMCTBa p-n
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

1911 DIIeKTPUYECKUI TOK B DIIEKTPOJIUTAX.
o DJIEKTPOIUTHYECKAS JUCCOIMAINSA. DIEKTPOIIM3

DneKkTpuyeckuii TOK B razax. CaMOCTOSITEIbHBIA H
4.2.12 HECAMOCTOSITENbHBIN  pa3psia. Pa3nuunble  THIBI
CaMOCTOSITENBHOTO pa3psiaa. Mosnus. [1nazma

TexHnueckne ycTpoucTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHHKHU TOKA, 3JIEKTpOHAarpeBaTesIbHbIC
IpUOOPHI, AIEKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETP CONPOTHUBICHUS, BaKyyMHBbIH JaHOJ,
TEPMHUCTOPBI u (hoTOpe3UCTOpHI,
MOJIYTIPOBOIHUKOBBIM TMOJI, TaJbBaHUKA

4.2.13

[TpakTuueckue paboThl. M3ydeHwe CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14 M3mepenne DOJIC  uCTOYHMKA TOKa H  €r0
BHYTPEHHETO COINPOTHUBIICHUSI. Habmonenue
ANEKTPOJIN3a

11 KIJACC

Kon Koanposepsiemoro
pa3aesa  3jieMeHTa

4 OJIEKTPOAMMHAMUKA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA S MHAYKINA

431 ITocTosHHbIE MAarduThbl. B3aumoneiictsue
4.3 o MMOCTOSIHHBIX MArHUTOB

MarnautHO€E noJie. BEKTOp MarHMTHOM MHAYKIUU.

4.3.2
[IpuHnun cyneprio3uuuu. JIMHMM MarHUTHOMR




MHAYKIMU. KapTuHa TMHUI MarHUTHOW MHIYKUHUH
[OJISI HOCTOSIHHBIX MAarHUTOB

MarnuTtHO€E 1ose NnpoBOoJHMKA ¢ TOKOM. Kapruna
JUHUW TIOJI JUIMHHOTO IPSAMOIO IIPOBOJHUKA M

433 3aMKHYTOTO KOJIBIICBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrema.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM

434 Cuna Amnepa, €€ MOAYIIb U HallpaBJIEHUE
Cuna Jlopenua, e€ MoOAylh UM HalpaBJCHUE.

4.3.5 JIBi>KeHME 3apsHKEHHOW YacTHIBI B OJHOPOIHOM
MarHuTHoM noJjie. Pabota cunet Jlopenia

4.3.6 SIBieHME ANEKTPOMArHUTHOM MHAYKIIUN

4.3.7 [ToTok BeKkTOpa MarHUTHOM MHIYKLIUU

433 OJC wuHaykuu. 3akoH  DJIEKTPOMarHUTHOM

e uHyKin Papaest

Buxpeoe snekrpudeckoe nose. 9JIC uHAYyKIIMU B

4.3.9 MPOBOJHUKE, ABWKYIIEMCS TMOCTYNAaTelIbHO B
OJHOPOJTHOM MarHUTHOM TIOJIe

4.3.10 [IpaBuito Jlenna

4311 NunyktuBHOCTh. SBNeHMe camounaykiuu. 2JC

e CaMOMHIYKIIMU

4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIIKUA C TOKOM

4.3.13 DJIEKTPOMArHuTHOE TOJie
TexHuyeckue ycTpocTBa: MOCTOSHHbIE MAarHUTHI,

4.3.14 3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[TpakTuueckue paboThl. M3yueHue MarHUTHOTO
MoJI KaTylIKu ¢ TokoM. MccnenoBanue aeicTBus

4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  gBieHUS  3JEKTPOMArHUTHOM
UHAYKIUN

5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMS.

5.1.1 l'apmonnueckue xonedanus. Ilepuoxa, dacToTa,
amMIuuTyAa u ¢asza koaedaHui

5.1 5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasTHUK

VYpaBHeHue rapMOHUYECKHUX KoJeOaHui.

5.1.3 Kunematnueckoen  JuUHAMHUYECKOE  ONHMCAHUE
K0J1e0aTEeIbHOTO JBMKCHHUS

5.14 [IpeBpamienue 5SHEpruM IpU TAPMOHUYECKUX




Kosnebanusax. CBs3p  aMIUTUTYIBl  KOJIEOAHUH
UCXOJHOW BEJIMUYUHBI C aMIUIUTYJAaMM KoJieOaHui
€€ CKOPOCTH U YCKOPEHHUS

KoneGarenbHbIit KOHTYP. CBobomHbIe
JNIEKTPOMArHUTHBIE KOJICOaHUS B  HICATHLHOM
KOJIOaTeIbHOM ~ KOHTYpe. AHAJIOTHS  MEXIY
MEXaHHYECKUMH u AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHHUA OHCPTIUn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BrinyXcHHBIE MEXaHUYECKHUE KoJieOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIEC KOJICOaHUSI.

[lepemennsiii Tok. CUHYCOMIaNbHBIA IEPEMEHHBIH
TOK.

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE W
JIEWCTBYIONIEE 3HAYEHNE CHIIBI TOKA M HAITPSIKEHUS

5.1.10

Tpanchopmatop. IlpomsBoacTBo, mepemada u
noTpebiaeHue AIEKTPUIECKOM SHEPTHUH.
DOKOJIOTUYECKHE  PUCKM  TPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUH. Kynerypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUHN B MOBCEIHEBHON
KU3ZHU

5.1.11

Texnuueckue YCTpOCTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTnueckue paboTHI. Hccnenoanue
3aBHCHMOCTH IepHoJia MalbIX KojeOaHull rpy3a Ha
HUTH OT JUIMHBI HUTH U Macchl TIpysa.
HccnenoBanne mNEpeMEHHOTO TOKa B IENH U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOPA,
KaTYIIKA U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHHueCcKue BOJIHBI, YCIIOBUS
501 pacIpocTpaHeHHsI. [Tepuon. CkopocTh
o pacmpocTpaHeHus U JUTMHA BOJHBL [lonepeunsie u
MPOJIONIEHBIE BOJHBI
500 WNurepdepentius u  audpakims MeEXaHUYECKUX
o BOJIH
593 3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa
o toHa. Tembp 3ByKa
594 DNEKTPOMAarHUTHBIE BOJHBI. YCIOBUS H3ITy4eHUS

OJICKTPOMArHUTHBIX BOJIH. BzaumHuas OpUCHTAallUA




BeKTOpOB E, B 1 v B 311€eKTpOMaraMTHOM BOJIHE B
BaKyyMe

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHE,
IIPEJIOMJIICHUE, HOJISIpU3aLu, madpaxys,
uHTeppeperms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkana s1ekTpoOMarHUTHBIX BOJH. [IprMenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPaaroCBA3U u TCICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpY>Kalollen cpeibl

5.2.8

Texanueckue yCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBas JMATHOCTUKA B
TEXHUKE M MEIULHHE, pPanap, paavuoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-meun

53

OIITUKA

5.3.1

[IpsmonmuHeliHOE  pacnpoCTpaHEHUE CBETa B
onHOpoIHOM cpene. JIyu cBeta

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHS CBETA.
[TocTpoenne n3o0pakeHUH B IIIOCKOM 3€pKajie

5.33

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTes b MPEIOMIICHUS

534

[TonHoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
yroJ1 MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cera. ClIOKHBIM cOCTaB 0€I0ro CBETA.

LBer

5.3.6

Cobuparonue u pacceuBaroline JUH3bL. ToHKas
nuH3a. DoKycHOE paccTOSTHUE U ONTUYECKasl CUiia
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUd B
cobuparomux 1 paccenBarmux jauH3ax. opmyna
TOHKOMW JIMH3bI. YBEINYECHHE, TaBAEMOE JIMH30M

5.3.7

Hpez[enbl IMPUMCHUMOCTHU FeOMeTqueCKOﬁ
OIITHKH

5.3.8

Nurepdepennus creta. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB "
MUHHUMYMOB B HMHTEpP(QEPEHIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOYHUKOB

5.3.9

Hudpakius cBera. JudpakinuoHHas peméTka.
VYcnoBue HabMIOACHUS TIaBHBIX MaKCUMYMOB TIpH
MaJcHUd  MOHOXPOMATMYECKOTO  CBETa  HA
TU(PPAKIIUOHHYIO PEIIETKY




5.3.10

[Tonspuzanus csera

TexHuueckue YCTPOMCTBA: OYKH, Iy1a,
5311 ¢ortoanmapar, MPOCKIIMOHHBIN armapar,
o MHKpPOCKOII, TEJIECKOIN, BOJIOKOHHAs OITHKa,
Tr(pakMOHHAs PEIIETKA, TTOJISIPOUT
[IpakTnueckue pabotel. M3mepeHue noxazaTesns
5312 IPEIOMIICHUSI. HccnenoBanue CBOMCTB
o n300paxkeHuii B nuH3ax. HabironeHue aucrnepcun
cBeTa

3JIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl IIPUMEHUMOCTH KIIACCUYECKON
MexaHuKHU. [locTynaTel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DMHIITEHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b  Macchl C DHEpPrUEd M HMIIYJIBCOM
CBOOO/IHOM YaCTHIIBI. DHEPTrHUs MOKOS CBOOOIHOM
YaCTHLIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOI OIITHUKU

7.1.1

®otonbl. @Dopmyna I[lmaHka CBSI3U HSHEPrUM
¢boTOHa € €ro YacTtoToh. DHEPrus W HMITYJIbC
dboToHa

OTtkpoiTue u uccneaoBanue Gotoddpdexra. OnbIThI
A.T'. CroneroBa. 3akoHsl GpoTorddexra

VYpaBuenue DOitHmreriHa ana  porodddekra.
«Kpacnas rpanuma» pororddexra

7.1.4

Hasnenue ceera. Onbitel I1.H. JIeOenena

7.1.5

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

Texuuueckue yCTpOICTBA: (hoTosIEMEHT,
doTonaTuuk, conmHeuHas 0aTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma Tomcona. OmnbiTel Peszepdopaa mo
HCCIIEIOBAHUIO CTpOoeHMs atoma. [limanerapnas
MOJIENIb aTOMa

7.2.2

IToctynatel bopa. M3mydenue U IOIVIONICHHUE
($OTOHOB TpU HEpexoae aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrod. Buael cnektpoB. Croekrp
YPOBHEH HEPrUU aTOMa BOJOPOJA




7.2.3

BonnHoBeie cBolicTBa yactuil. BonHbel ne bpois.
KopmyckymnsipHo-BostHOBOM nyanusm. Judpaxuus
NIEKTPOHOB HA KpUCTAILIaX

7.2.4

CronTaHHoe u BBIHYXXJICHHOC H3JIyYCHHC.
YCTpoHCTBO M IPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHU4eCcKre yCTpPOMCTBA: CIIEKTPAJIbHBIM aHAIN3
(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonanl HaOJIFOIEHUS " perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OnbITH Pesepdopaa
M0  ONpENENIEHUI0 COCTaBa  PaJUOAKTUBHOTO
m3nydenusi. CoiictBa anbda-, Oera-, ramma-
u3IydeHus. BiusiHue panoakTUBHOCTH HA JKUBBIC
OpPraHU3MBI

7.3.3

OtkpeiTHE TIpOTOHA MW HeuTpoHa. HykioHHas
Monenb siapa ['eitsenbGepra — HMBanenko. 3apsin
saapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anbda-pacnaz. ONEKTPOHHBIA W TIO3UTPOHHBIN
OeTa-pacrma. I"'amma-uznydenue. 3aKkoH
PaAMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBSI3W HYKJIOHOB B sAJipe. SInepHbIE CHUIIBL.
Hedext macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

Snepubiit  peaktop. TepMosiIEpHBIA  CHUHTE3.
[TpoGneMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHﬂ

7.3.9

TexHudyecknue YCTpPOWCTBA: JO3UMETp, Kamepa
Bunbcona, sepHbIit peakTop, aToMHas 6oM0a

7.3.10

[Mpaktiueckue paboTel. lccnemoBaHue TPEKOB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nmnoro ueba. Co3Be3nus, sipkue 3BE3/BI,
IUIAHETHI, X BUJIUMOE JBHKEHIE

8.2

Conneunast cucrema. IlnaHeTsl 3eMHOM rpynIibl.
IImaHeThI-TUTaHTBI U UX CIIYTHUKH, KapJIMKOBBIC
m1adeTel. Manbie Tena CoTHEYHOM CHCTEMEI




8.3

Connme, ¢orochepa u armochepa. CoiHeqHas
AKTUBHOCTbH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JluarpaMMa «CreKTpaabHbIM KIacc —
CBETUMOCTB. 3BE3 b1 TJIaBHOM
IIOCJIEIOBATEIBHOCTH.  3aBUCUMOCTb  «Macca —
CBETUMOCTB) JUTS 3BE3 ] TJIaBHOU
IOCJIEZIOBATEIBLHOCTH

8.6

Buyrpennee crpoenune 3BE3a. CoOBpEeMEHHBIC
HpeI[CTaBJ'IeHI/ISI (0] HpOI/ICXO)K)ICHI/II/I 1 DBOJIFOIIUA
CouHna u 3B€31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii I1yte — Hama 'anaktuka. CrniupanbHas
cTpykrypa ['anaktuku, pactnpeneneHue 3BE31, rasa
n neud. llomoxenne wu nBmwxenune CosHOa B
["anaktuke. Ilnockas u chepuueckas MoICUCTEMBI
["amakTrkn

8.8

Tunbl ramakTuk. PaguoranakTMkd ¢ KBa3apsbl.
UeEpHbie ABIPHI B AIpax rajlakKTUK

8.9

Bcenennaga. Pacmupenue Bceenennoil.  3akoH
Xab6uma. Pa3zderanne ramaktuk. Bo3pact u pamnyc
Bcenennoii, teopus bonbimoro B3psiBa. Mojenb
«ropsauen Beenennoit». PenukroBoe nzinyyeHue

8.10

Macmrabnas CTpYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
aCTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbI CpeHero o01Iero
o0pa3zoBaHus

ChopMHpOBAaHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buznku U TEPMOJUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCJIOBUS
(rpanuIpl, 006JaCTH) NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmMi XapakTep (hyHIaMEHTaIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3NUECKUE
IIPOLIECCHI,  WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3IdyaTh YCIOBUS NPUMEHHMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (hM3UYECKOM MOJENbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U T[OCTynatbl  (pU3MYECKHX  TEeOpUd  MPH  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIIMXCA JAaHHBIX, AaHAU3UPOBATh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C Y4ETOM  MOJY4EHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHUA 3HaHUM M3
pPa3HbIX pPa3ZCiIOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKXKC HHTCrpalun
3HAaHUN U3 Apyrux MnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IUKIJIA:
BBICTpAauBATh JIOTHYCCKYIO MCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJICHUN HCCIIEIOBAHUNA B paMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIEeIOBAaTEIbCKOM  AEATETPHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEIOBEKa,
CBSI3aHHOW C (PU3WUYECKUMH TPOIIECCAMH, C TIO3UITUN SKOJOTUYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTVMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmen
(U3NYECKOTO  COJNEp)KaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHH  NPUMEHSATH  OCHOBOIIOJIArarolIye
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAALIMX Ha 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEXKIaJllaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IIPOBEPAEMbBIX HA
EI'D I1O PU3UKE

Kon
pasneJia/Tem
bl

Kon
JIeMeHT
a

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

MEXAHUKA

1.1

KMHEMATHUKA

MexaHu4deckoe JBHKXCHUC. OTHOCUTENHHOCTh

MEXaHHUYCCKOT'O JIBUKCHNA. Cucrema otcuéra

MarepuanbHas TOUKa.

TpPAcKTOPHA

Eé& pamimyc-BeKTop:
7(t)=(xle) Mz ) =(2)),

TpaeKTopII,

MepeMEIIeHIIe: ?
Ar=7(t))-1(t) =1, -1 = *
=(Ax.Ay.Az),

IyTE.

CrnoxeHne HEPGDIELHEHIIfIZ

Ay =0, +4

CKOpOCTh MaTepHAIbHON TOUYKH:

— pf =
=7'=(v,.v,.0, ).

v =—L =X, @aHAJOIIYHO v, =V, U.=Z,.
t=0

CroxeHHe CKOpoCTell: ¢, =0, + 0, -
Brruncienue NEpEMCIICHUSA U ITYTU MaTepHaHBHOﬁ

TOYKHU IIPU HpHMOHHHeﬁHOM JABWKCHHUHW BAOJIb OCH X

1o rpauKy 3aBUCUMOCTH Lx(t)

- _ AU _,
‘VekopeHIe MaTepHanbHOIT TOIKIL: 4 = A—L =g = [a:. .a,.a, ]
t r—=0

_Au, R . .
a =—= =(v,),". agamormaHO a, = (v, ), a.=(v. ),-
110 ' o

PaBHOMepHOe HpHMOJ’IHHCﬁHOC JABWOKCHUC!




x(f) = xg + Vot
Vil £) — Vi = const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:

-
P

U‘: - u.l.‘r = za:c ["'-2 _'\’-1]

v, U,
HpII ABILKCHIIII B OTHOM HAIIDABICHIH IIVIE §5="11 <

-

CBobOomHoe  majeHue.  YCKOpPEHHE  CBOOOJIHOTO
HagcHMS.

Vi

(o] Xo ‘:
,HBI/I)KGHI/IG TEJ1a, 6pOI_HeHHOFO 1o er'IOM o K

TOPH30HTY:

-
-

[.‘r{f} =X, U, f=x +U,cosa-f

P ,
1,1'{?} =¥yt Ut + g1T =V, T U,sina- I—STT

v (f)=uv, =uv,cosa

v.(t)=v,, +gt=v,sina— gt

,=0
=—g=const

1

oy 0

KpuBonuneitHoe aBuxeHue. [[BrkeHue MatepuaibHOM

TOYKHU 110 OKPYKHOCTHU.

YTmoeas H IHHeHRHAA CKOPOCTE TOIKH: V = R .
7
2
[IpE paBHOMEpPHOM JBHEKEHHH TOYKH IO OKPYAHOCTH ¢ = 7= 2w .

-

[TeHTpOCIPEMHETEIEHOS VCKOPEHHE TOMKH. dp = 53 w R . IlomHoe
4

VCHOPEHHE MATEPHATEHOH TOYKH

TBépnoe teno. [loctynarenbHOE U BpalaTenbHOE

JABHIKCHUC TBép,[[OFO TCI1a

1.2

JTUHAMUKA

1.2.1

HNuepuumaneubie cucteMbl oTcu€ra. llepBblii 3aKOH




Herorona. [Ipuanun otHocuTensHoCTH [Manunes

1.2.2

m
Macca tena. I[InoTHOCTB BeliecTBa: p = v

1.2.3

>

Cuna. IlpuHunun CynepmosMuMu CHIL  Fpapuoneiicrs =

- -

Fy + Fy+...

1.2.4

Bropoit 3akon HproTOHA: A1 MarepranbHON TOYKHU B

- -

HUCO F, =ma,; Ap = FAtipu F = const

1.2.5

-———

Fi.? FEI

Tperuit 3axkoH HpIOTOHa 11 MarepuanbHBIX TOYEK:

-

Fi; = —Fy

1.2.6

3aKoH BCEMUPHOI'O TATOTCHHUA: CHJIbBI TIPHUTSIKCHUA

mym,
MEXy TOYEYHBIMU MAacCaMu paBHbl F = G ——=

R2
Cuna tspkectu. LleHTp TsbkecTH Tena. 3aBHCUMOCTD

CHIIBI TSDKECTH OT BBICOTHI h Haa IMOBCPXHOCTHIO

GMm

IUTAaHETHI paguycoM Ro: mg = (Ro+h)?
0

1.2.7

Cuna ynpyroctu. 3akoH ['yka: F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cua TpeHus CKoJbxKeHus: Fr, = uN
Cua Tpenus nokost: F, < uN

KoaddumumenT tpenns

1.2.9

Fy
JlaBleHue: p = r

1.3

CTATUKA

1.3.1

—

F

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalICHUA:

>

M| = F1, rae 1 — medo cusibl F OTHOCHTENBHO OCH,

npoxosauiei uepes Touky O neprneHuKyaIspHoO

pHCYHKY




LenTp macc tena. LleHTp Macc cucTemsl

>

mqri+myry+..
MaTePUAIbHBIX TOYEK: Ty, = —
132 mi+my+..
B oaHOpoaHOM 11071€ TSKECTH (g = const) LIEHTP MacC
TeJa COBMAAAET C €r0 LIEHTPOM TSHKECTH
VYcnosus paBaoBecust TBEporo Tena B UCO:
133 [M1+J'rn1r2 +...=0
\[fﬁ +F,+...=0
1.34 3akon [lackans
135 JaBnenue B xuakoctu, noxosimeiics B UCO: p = py +
pgh
3akoH Apxumena: Fpp, = ;PBHTQCH, €CJIH TeJIO U
1.3.6 #uaKocThb nmokosrcst B UCO, o Fypy = pgVipimecn
VYcnoBue miaBaHus TeN
1.4 3AKOHBI COXPAHEHHUA B MEXAHUKE
1.4.1 Nmnynbc MaTepuaibHOM TOYKH: p = mv
1.4.2 NMnynbc CUCTEMBI TEN: p = pg + po+...
3aKOH U3MEHEHUS U cOXpaHeHus umiyibca: B MCO
Ap =A <p1 + p2+---> = FlBHeLLIHAt + FZBHeLLIHAt +-B
1.4.3 - - ’
NCO , ecniu Ap = A(p1 +po+...) =0, ecnu Figyenn +
FZBHeLLIH +...= 0
PeaktuBHOE IBIKEHUE
F
144 Ar x
PaGota cuibl Ha ManoM MepeMenIeHIH:
A= |lf'||i'-.f| -cos aL=F, - Ax
1.4.5

e
=
Ty,




MOoIIHOCTE CHIIBL: eciu 3a BpeMst At paboTa CHIIBI

HN3MCHACTCA Ha , TO MOIIIHOCTDH CHIJIbI

Ad
P=— =F-p-cosna
ﬂhf Ar—

1.4.6

Kunerndeckast sHEpryusi MaTepUAIIBHON TOYKHU:

mv? p
Em =

2 2m

2

3aK0H M3MEHCHHUS KHUHETHYECKOM OHEPTUU CUCTEMBI

maTtepuaibHbIX Touek: B UICO AEkun = A1 + A2 + ...

1.4.7

[TorenumanpHas HEPTHS:
JUIA IIOTEHIIMAIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[TorenumanbHast 3HEPTUS MAaTEPUATLHOW TOUKH B
OJIHOPOTHOM TIOJI€ TSDKECTH: Epgreny = Mgh

[TorenuumansHas sHEpTUs ynpyro naeGopMupoBaHHOTO

. _ kx?
Tena: Enoreny = =~

1.4.8

3aKOH U3MEHEHUS U COXPAHEHHUSI MEXaHUYECKOM

SHEPIHU:
Eiex = B + Emmm~

B IICO AE\ex = Agcex HEMOTEHIL CHI

B IICO AE,x = 0, eCIH Agcex zenoresm cux = 0

1.5

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

1.5.1

lapmoHnueckue KoyieOaHUS MaTEePUATBHOW TOYKH.
Ammmntyna u  (aza konebanuil. Kunemarmueckoe
OIMCaHueE:

x(1) = Asin| @t +o, ).

v (0 =x.

a(H=(v,), =) =a +0'x=0,
I€ X - CMEIIEHUE U3 PAaBHOBECHSI.
JIMHaMu4ecKoe onucanue: ma, = —kx, rae k = mw?

DTO 3HAYUT, 4TO0 F, = —kXx.
DHepreTuyeckoe ONucaHue (3aKOH  COXPaHECHHUS

MEXaHHU4YeCKOM BHCPFHI/I) .




-~

nUJrE_rm{jm_k& _

2 2 2 2

Css13b aAMIUIUTYbI KoJIe0aHHi CMELIEHUS
MaTepUaIbHOW TOYKHM C aMIUIUTyJaMH KosieOaHHMMl eé

CKOPOCTHU U YCKOPEHHUS:

U =04, @ =04

[lepuon u yactora KoseGaHMii:

2m 1

T = —_— =

oV
ITepuon MabIX CcBOOOTHBIX KoJIeOaHui

MaTE€MaTHYCCKOT'O MasATHHUKA.

1.5.2 Teon JI
£
[lepuon  cBOOOAHBIX  KOJEOAHWH  MPYKUHHOTO
MasITHUKA:
T=2n |2
k
153 Brinyxnennsie konebanus. Pesonanc. PezonancHas
KpuBas
[lonepeunble U npoAosbHbIE BOJHBL CKOPOCTH
154 pacpoOCTpaHEeHHMs U IIMHA BOJIHBL: A = vT = %
HNurtepdepenius u qudpakius BOJH
1.5.5 3Byk. CKOpOCTb 3ByKa
5 MOJIEKVYJISIPHASA OU3UKA.
TEPMOJNHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3MKA
Mogenu CTpOe€HMS ra3oB, KUJIKOCTEH U TBEPABIX TEI.
[lycte TepMoamHamuueckasi cucreMa (Telo) COCTOUT
u3 N OIMHAKOBBIX MOJEKyJl. Torma KOJM4ecTBO
2.11 BELIECTBA
v= :—A = %, rae N,— uuciao ABorajapo, m— macca

CHUCTCMBI (Tena), U — MOJIsIpHasa MaccCa BCIICCTBA




2.1.2

TemnnoBoe IBIKEHHE aTOMOB U MOJICKYJI BCIICCTBA

2.13

B3auMmoencTBre yacTUI] BEIIECTBA

2.14

Huddysus. BpoyHoBCcKOE ABHKEHHE

2.1.5

Monens nneansuoro raza 8 MKT

CBsi3p MeXAy JaBJIE€HUEM M CpeJAHEW KHUHETUYECKOU
SHEPIrHEeW IOCTYNATEIbHOTO TEIUIOBOTO JIBHKEHUS
MOJIEKY] HUJEalbHOrO ra3a (OCHOBHOE YypaBHEHHE
MKT):

p—lm,;l;—znif =n-g
i 34

7€ My — Macca OJTHON MOJIEKYJIbI,

N
n = - KOHICHTPAIHUs MOJICKYII

AbcomotHas Temnepatrypa: T =t +273K

CBs3p TEMIIepaTypsl ra3a co CpeIHEW KWHETHYECKOU
JHEpPruey MoCTYNaTeNbHOIO TEIUIOBOTO JBHKEHUS €TI0
MOJIEKYIIL:

i 2
£ =IW =Ek]‘“
| 2

e 2

VYpasuenue p = nkT

2.1.10

MO,Z[GJ'IB nacajlbHOI'o rasa B TCpMOJUHaAMUKEC:

LY]_;nBHemie Menrereesa — KiarieHpoHa
| BeIpevkeHHe U141 BHYIPeHHEH 3HePIHH

VpaeHeHle MenneneeBa — Kiamefipona (mpnmeHHMEE (opy

3aIHcII):
pRT

pV=§RT =vRT =NkT, p= .

BripaskeHIe U1 BHyTPeHHEIT SHEPITI OJHOATOMHOIO IIeaTEHO
raza (IpHIMeHIMETe (hOpPMET 3aIIIICH):

U=3vrr =3 ner =3 jr—ve T=3 p1
2 2 2 o2

2.1.11

3akoH I[aJ'ILTOHa UL JABJICHUST CMECH PA3pPCIKCHHbBIX

ras3oB: p =p; +p,+..

2.1.12

M3onponecchl B pa3peXeHHOM Traze € IMOCTOSHHBIM




quciaoM MoJekyl N (C MOCTOSHHBIM KOJUYECTBOM
BCIIECTBA V):
uzotepma (T = const): pV = const ,

uzoxopa (V = const): g = const
n3o0bapa (p = const): % = const

I'paduueckoe npescTaBlieHUE H30IPOIIECCOB HA pV-,

pT- u VT- quarpammax.
. . v
OO0OBbeIMHEHHBINA ra30BbINA 3aKOH: pT = const

JJI1 ITIOCTOSSHHOTI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IHIeHHI)IC 1 HCHACBIIICHHBIC ITaphbI. KauectBennas

3aBUCHUMOCTDh IIJIOTHOCTH W JAABJICHUS HACBIIICHHOI'O

211 rmapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO TIapa
BrnaxunocTs Bo3ayxa.
OTHOCHUTENbHAS BIAXHOCTD:
2114 5o P pra(D)
B pHacmumapa (T) B pHaCbI].Lll'lapa (T)
5115 W3meHeHne  arperaTHbIX  COCTOSIHUM — BELIECTBA!
o UCIIapEHUE U KOHJCHCAUsl, KUTIEHUE )KUKOCTU
2116 W3meHeHue  arperaTHbIX  COCTOSIHUM — BELIECTBA!
o IJIaBJICHUE U KPUCTAIA3ALUS
2.1.17 [IpeoOpazoBanue 3HEpruu B (ha30BBIX MEPEX0aaX
2.2 TEPMO/IMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 Bnyrpennss sueprus
Temonepenaua kak crnocod HW3MEHEHUS BHYTPEHHEH
2.2.3 sHepruM ©Oe3 coBepiieHus padoTel. KoHBekmws,
TEMJIONPOBOJHOCTb, U3TYyUCHUE
KonnuecTBo TEMIOTHI.
224
YaenpHas TemI0€MKOCTh BellecTBa ¢: Q = cmAT
VY nenbHas Temnora napoodpazoBanus L: Q = Lm.
2.2.5 VenpHas TemaoTa miaBieHus A: Q = Am.

VY aenpHas TemioTa CropaHus TOIUIMBA (: Q =qm




2.2.6

OnemenTapHas paboTa B TEpMOIMHAMHUKE:
A =pAV

Brrancnenue pabotel mo rpaduky mpoiecca Ha pV-

JTuarpaMmme

227

[IepBblii 3aKOH TEPMOJUHAMUKH:

Q12 =AUyp + A1, = (U —Uyp) + Agg

Anna0ara:
Q12 =0= Ay, = (U; —Uz) = AUy,

2.2.8

Bropoit 3akoH  TepmomuHamuku. HeoOpaTumbie

MIPOIIECCHI

229

[Tpunnumne! gerictBus TernoBbix mamuH. KIT/:

3 UMK _ S Harp
0

L o)

ZHarp ZHATD ZOHATD

2.2.10

MakcumansHoe 3HaueHue KIT/. [ukn Kapuo:

.. -T. T
mMaxn = . :uzl_ﬂ
= Moo T, T,

HIATD HATD

2.2.11

VYpaBHeHue TerioBoro d6amanca: Q; + Q, + Q3+...=0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DIIeKTpU3alus TeJl U €€ MPOSBICHUSA. DJICKTPUUECKUI
3aps. JBa BUIA 3apsja. DJIeMEeHTapHbBII
3IEKTPUYECKUI 3apsi. 3akoH COXpaHEHUSs

QJICKTPHUYCCKOI'O 3apsaa

Bsaumopnelicteue 3apsanoB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEULIECTBE C AUIIIEKTPUUECKON

IMPOHUTACMOCTBIO &

q,

szli?ll'l?z __ 1 _|‘-'i"1|'1
g 4mes, o

DIEeKTpUYECcKoe ToJIe. Ero JIEACTBUE Ha

QJICKTPUYCCKHUC 3aps/Ibl




F

>

Hanpsxk€HHOCTB 35eKTprdecKoro noyst: E =

qnpo6Hbiit

Tone Toyeunoro 3apsana: E, = k-,
T

>

oxHOpoaHoe noje: E = const.

Kaprunbl nuHUN HANPSHKEHHOCTH 3TUX MOJIER

[ToTeHIManbHOCTH AJIEKTPOCTATUYECKOTO ITOJIA.
Paznocth MIOTEHIINAIOB u HaIpsKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.

[TorenumansHas SHEPTUS 3apsga B

JJIEKTPOCTATUYECKOM nosie: W = q¢p, A = —AW

w
[ToTeHnman 3MeKTPOCTaTUUECKOTO TOJIS: ¢ = ”

CBs3b HaHpﬂ)KéHHOCTI/I IOJIAA U pa3HOCTU MMOTCHIIUAJIOB

JUTSI OJTHOPOTHOTO AJiekTpocTatuyeckoro mossi: U = Ed

[IpuHIHN cyneprno3uIuy JIEKTPUYECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1 +¢2+...

EJ.

[TpoBOHUKY B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

= 0, BHYTPHU 1 Ha MOBEPXHOCTH IPOBOJHUKA ( = const

I[I/IBJ'IeKTpI/IKI/I B OJICKTPOCTATUYCCKOM I10JIC.

HI/IBHeKTpI/ILIeCKaH IpOHULIAEMOCTD BEIICCTBA €

Kongencarop. DnekTpoéMKOCTh KOHJeHCaTopa: C = %

. £5pS
:‘)J'IGKT];)OCMKOCTB INIOCKOI'0 KOHACHCATOpA: C= ' =

eCy

3.1.10

HapannenLHoe COCAUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apaﬂﬂ _Cl +C2+...

IlocnenoBaTenbHOE COEIMHEHNE KOHACHCATOPOB:

1 1 1
U=Upt Uz @1 =Gz = o=t e

3.1.11

9Hepr1/151 3apsKCHHOT'O KOHACHCATOpA:

U CU? 2
2 2 2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




7-2q
IToctosauusiii Tok: I = const

Jns mocrossHHOrO TOKA q = It

YcnoBus CYIICCTBOBAHUA SJICKTPUUCCKOI'O TOKA.

322
Hanpsokenne U u DIC E
3akon OMa Jyist y9acTKa IeMnu:
323 U
[=—
R
DIeKTpUYECKOe COTIPOTHUBIICHHUE. 3aBUCHUMOCTH
COTIPOTHUBIICHUSI OJHOPOJHOTO TIPOBOJHUKA OT €ro
304 JUIMHBI W CEYCHHS. YJIETbHOE CONPOTHBIICHUE
BEIIIECTBA.
R l
Uctounuku Toka. OJIC uHCTOYHMKA TOKa: E =
ACTOpOHHHXCH}]
3.2.5 q
BnyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA
3akon Oma ISl TOJTHOM (3aMKHYTOM) DJIEKTPUUYECKON
uenu: E = IR + Ir, oTkyna
[ = E
" Rr
3.2.6
E.r
= R
[TapannensHO€ cOeTMHEHUE TPOBOJHUKOB:
[=11+12+..,Ul=02=..,, ——=—+—+..
327 RnapaJm Ry R;
[TocnepoBarenbHOE COETMHEHUE TPOBOJHUKOB:
U = Ul + UZ + ..., Il = 12 = . Rl‘[OCJ‘I = R]_ + R2+
39,8 Pabora snexrpuueckoro Toka: A = IUt.

3akon [[xoyns — Jlenna: Q = I?Rt




2
Ha pesnctope R:Q = A= IRt = [Ut =t

MOILIHOCTB 3JIEKTPUYECKOTO TOKA:

AAd
P=— =10
AT a0
TenoBast MOIIHOCTS, BhIACIIAEMAas HA PE3UCTOPE:
2
2n U -
. . R
MomnaocTs HecTOUHMKA TOKA:
AA
CT. CHIT _
PE = A =FEJ
t Ar—s0
CBOOOHBIE HOCHUTENM DJIEKTPUUYECKUX 3apsSI0B B
32.10 MPOBOJTHUKAX. MeXaHU3Mbl TPOBOJIUMOCTH TBEPBIX
METaJNIOB, PAacTBOPOB M PAaCIUIABOB SJIEKTPOJIUTOB,
razoB. [lonynpoBoauuku. [101yrpoBOIHUKOBBINA U0/
3.3 MATHHUTHOE I1IOJIE
Mexanuueckoe B3aMOJEICTBUE MAarHUTOB.
MarauTtHOoe TmoJe. BekTop MarHuTHOW MHAYKIWH.
[IpyHIMIT CyNeprno3UWIMM MArHUTHBIX ToJiel: B =
3.3.1 B; + By+...
JlvHun MHAYKIMU MarHuTHOro noJis. Kaptuna nuHui
WHIAYKIIMM  MAarHUTHOTO  MOJS  IOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB
OnbiT Opcrena. MarHuTHoe I0ji€ MPOBOJHUKA C
330 TokOM. KapTuHa NMHUI MHAYKIMM MArHUTHOTO MOJIS
JUIMHHOTO ~ TPsIMOTO  TPOBOJHUKA M  3aMKHYTOI'O
KOJIBLIEBOTO MMPOBOJIHMKA, KATYILIKK C TOKOM
Cuna AMmniepa, e€ HanpaBJI€HUE U BEJIMUUHA: Fy =
333 IBlsina, rae o — yroJ MeX1y HalpaBIeHUEM
MPOBOJIHUKA U BEKTOPOM B
334 Cuna Jlopenna, €€ HalnpaBlIeHUE U BEIUYMHA: Fj,, =|




>
>

q | vBsina, e o — yroj Mexay BeKTopamMu v U B.

JBmokeHue  3apsDKEHHOM  4YacTUUbl B OJHOPOJHOM

MAar"gsuTHOM IIOJIC

34

OJIEKTPOMAT'HUTHAA MHYKIUA

34.1

[Torox Bekropa MarHuTHOM MHAyKMu: & =B,S =
BScosa
B

i
4
G2

342

SBnenne  snexTpoMarHuTHOM — mHAyKuu.  JJC

WHTYKIIHA

343

3aKOH 3JeKTpOMarHuTHOM nHaykuun Papanes:

AD

]-_Tf:__

v

Ar—0

344

Jarawy

OJIC uHAYKIMHA B TPSIMOM MPOBOAHUKE UTHHOH 1,

>
- -

JIBUKYIIEMCS CO CKOPOCThIO v (v L 1) B OTHOPOJHOM

MarHuTHOM noJie B: | E; |= Blvcosa, rae o — yroiu

MCXKIY BEKTOPOM Bu HOpMAJIbIO n K IIJIOCKOCTH, B

- - -
- -

KOTOPO1 JiexkaT BEKTOpbl luv;ecnu [ LB ,u v 1o |
E; 1= Blv

345

IIpaBuno Jlenna

3.4.6

NunykTtuBHOCTB: L = % ,umn @ = LI

Camounnaykuus. 9/1C caMoMHIyKIINY:

A
E. =— EL =—1II'
—

3.4.7

9Hepr1/151 MArdfvMTHOI'O IOJIA KaTyHIKU C TOKOM: WL =

LI?

2

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHbI




Konebarenbublit KOHTYD. CBoboHBIC
JJIEKTPOMArHuTHBIE  KOJeOaHWss B HJICAILHOM

KoJIeOaTeIbHOM KOHTYpE:

[4(1) = Gummsin( o+ @)

3.5.1 ,
]fff] =, = 1, 008 ( O + g ) = I, cos( et + )
®opmyna Tomcona: T = 2nvIC, OTKYld @ = = = —
T VJIC
CBA3p  aMIUIMTYyABI  3apsja  KOHJAEHcaTopa ¢
aMIUTHTYIOH  CHWJIBI  TOKa  TpH  CBOOOIHBIX
JNIEKTPOMArHUTHBIX ~ KOJICOAHUSIX B HJICATHHOM
I
q...= _max
K0J1e0aTeIbHOM KOHTYpE: @
350 3aKOH  COXpaHEHHMs]  SHEPrMM B HJCATbHOM
o K0J1e0aTeIbHOM KOHTYpE
353 BolHy)KI€HHBIE ~ AJIEKTPOMAarHWTHBIE  KOJeOaHUS.
o Pe3onanc
Ilepemennbii  Tok. IlpousBoacTBo, Tmepenaya U
noTpediieHue EeKTPUUECKON SHEPTUU
354 S 5 . 5
cU +H :C‘L mzﬁﬂ“:ccﬁns’[.
2 2 2 2
CBoiicTBa  3JEKTPOMArHUTHBIX  BOJH. B3aumuas
355 OpHUEHTAIlMsI BEKTOPOB B AJIEKTPOMATrHUTHOW BOJIHE B
Bakyyme: E LB lc
156 [Mlkama >MEKTPOMArHUTHBIX BONH. [Ipumenenue
o ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [IpsmonuHeitHOe  pacmpocTpaHEeHHE CBeTa B
o OJHOpOIHOM cpene. Toueunslii uiCTOUHMK. JIydy cBeTa
362 3aKOHBI OTPAKEHHUS CBETA.

a=p




ol B

T7777 /777777
3.6.3 [Toctpoenue n306paskeHui B IUIOCKOM 3€pKaJie
3aKOHbI IPEJIOMIICHUS CBETA.
[Ipenomiienue cBera: nysina = n,sinf.
o Cc
AOCOJTIOTHBIN MOKa3aTelb MPEIOMIICHUS: N, = -
OTHOCHUTENBHBIN MOKA3aTENh MPETOMIICHHS: Nyry =
np_n
nq - 2]
n,
3.6.4
= nz
XoJ tydel B mpu3Me.
1"1 = 1'2 - .”'1}.1 = .”'2}.2
COOTHOIIIEHHE YAaCTOT U COOTHOILICHUE JIJIMH BOJH MPHU
Mepexo0/ie MOHOXPOMATHUYECKOTO CBETa YEPE3 IPaHully
paszaena IByX ONTHYECKUX CPE:
nH,<mn 1y
oy E
3.6.5
[TontHOE BHYTpPEHHEE OTpaKEHUE.
[IpenenbHbIA yroJ1 MOJHOTO BHYTPEHHETO OTPasKEHUS:
, 1 ny
Sinay, = =—
Nory ng
ColOuparonue W pacCeMBAKOINME JIMH3BL TOHKas
nuH3a. POKyCHOE pacCTOSIHUE M ONTHYECKas CHiia
3.6.6 TOHKOM JIMH3BI:
1
D==
dopmysia TOHKOH JIMH3BI:
1 1 1
3.6.7 dtFTF

YBenuueHue, 1aBaeMoe JUH30M:




F\ h

o

3.6.8

o 1
B cnyaae paccenBaromeit muH3p1:D0 = F = 0,

h 1f1

r=—=-—-1

H d

Xoxa ny4a, MPOIUIEAIIETO JUH3Y IOJ MPOU3BOJBHBIM
yrioM K e€ riaaBHOM onTtudeckoil ocu. [loctpoenwme
n300pakeHUil TOYKM W OTpe3Ka MpsMOil B

co6npa10umx " pacCCUBAIOIIMX JIMH3aX U UX CUCTEMAX

3.6.9

doToamnmapar Kak ONTHYECKHH mpubop. [7a3z kak

OIITUYECCKasa CUCTEMA

3.6.

WNurtepdepeniuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaONMOIEHUS MAaKCUMyMOB U MHUHHMYMOB B
UHTEp(EPEHIIMOHHON KapTUHE OT JBYX CHH(DA3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

M
MaKCIIMYMET — A=2m—, m=0,x1,£2,£3. .,

-

y)
MITHIIMYMBI — A= 2;1;+1J;, m=0%1,£2 £3

e

3.6.11

Judpakumss  cBera.  Judpaknwonnas — pemérka.
YcnoBue HaOMIOACHUSA TIAaBHBIX MAaKCUMYMOB MpHU
HOPMaJIbHOM IaJICHUM MOHOXPOMATHYECKOIO CBETA C
JUIMHOM BOJIHBI A Ha PEeETKY ¢ mepuoaom d:

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

3.6.12

Hucnepcus cera

KBAHTOBAS ®U3MKA




4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

4.1.1

I'unore3a M. Ilinanka o kBanTax. ®opmyna [lnanka: E
=hv

®oToHbl. DHeprus GoToHa:

E=h _he _
=hv=—=pc

Nmnynbe dpotona:

v

a |
>

c

®otorpdexr. Omnbiter  A.I'.  CronetoBa. 3aKOHBI

dboTorddexra

4.1.4

Vpasuenue DitnmrreitHa st potodddexra:

E(l)OTOHa = ABbIXOﬂa + EKI/IHmaxi rae, E(I)O'I‘OHa =hv =

hc
A

he
Ap

lABbIXOL[a = thp =

2
Mv*max
Ewumax = 2 = eUsan

JlaBneHue cBerta.
JlaBneHue cBeTa Ha TIOJHOCTBIO  OTPAKAOIIYIO
MOBEPXHOCTh M Ha TIOJHOCTHIO  TIOTJIOMIAOIIYIO

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOJ€CJIb aTOMa

4.2.2

[Toctynater bopa. M3nyuenue u norsonieHre GOTOHOB
opyu Tepexojie aToMa C OJHOTO YPOBHS SHEPrUu Ha
JIpYrou:

hv —h—c=

[ -

E,—E

m
Ymm

4.2.3

JluHeiuaTeie CIIEKTPHI.

CHCKTp ypOBHeﬁ OHEPTHUHU aTOMa BOJAOPpOOAA:

_ —13,63B

.

E

"

, =123 _.
n

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyknonnas mozens siipa ['eiizenGepra — MBaHeHKo.

3apsn saapa. MaccoBoe uucio sjapa. M3zotonst




43.2

PannoakTUBHOCTE.

Anbda-pacnan:
A~ A4 4
X—>5Y+;He

bera-pacnap.

DNEKTPOHHBIN B-pacra:
A A 1] ~
XY+ je+v,

[To3urponnslii B-pacnan:
A A 0=, .,
sX—=2 Y + e+ v,

lN'amma-uznydyenue

4.3.3

-t
3aKoH paanoakTUBHOTO pacmana: N(t) = Ny * 27
[Tycth m — Macca paioakTUBHOTO BemiecTBa. Torma

—t
m(t) =mgy*2T

4.3.4

SnepHble peakuuu. Jlenenve u CUHTE3 SAep
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