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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpefaHero oOiiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHON o0Opa3oBarenbHON mporpammsel, npeacraBieHHbix B @I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenoaaBaHus yueoHoro npeameta «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit  depeparuu,  peaM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA  y4yeOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydYaroIIMXCH.
[Iporpamma mo ¢usuke Aa€T TpeacTaBleHUE O MEJsAX, COAEpNKaHUHM, OOIen
CTpaTernu OOYy4YCHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriIyOJIEHHOTO YpPOBHSI IO3BOJSIET pPEan30BaTh
3a/1ayu MPO(ECCUOHATILHON OpHUEHTAIMM, HAIPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKeHHs oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUs MO pPa3IudyHbIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIHAIIBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsioTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yrryOin€éHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOM [jIsi pa3paboTku TpeOOBaHWUW K JIMYHOCTHBIM,
METanpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0y4aloluXCsi, OCBOUBIINX
nporpaMMmy 10 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHS Ha
yrayOJaEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHUS Kypca (U3WMKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIEC PE3YJbTATHI 10 TOJaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

[Iporpamma no (¢u3MKe HMEET NPUMEPHBIA XapakKTEp M MOMKET OBITh
WCIIOJIb30BaHa YUUTENSIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEJOCTABISIET BO3MOXXHOCTH JUJISI pealiu3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3MKKM HA YriayOJIEHHOM YpOBHE IMpH YCIOBUU
coxXpaHeHHUs 00s13aTeNIbHON YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTO IMpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOPa3yOIUA
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3yYaeMbIX XHUMHEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHHEe (PU3NYECKUX 3HAHMI OINpeAeNno XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa Oo0ydaromierocsi, B (popMupoBaHre yMEHUU MPUMEHSITh HAYYHBIN
METO/ TO3HAHUSI TIPU BBIMOJTHEHUHN UMY YYEOHBIX UCCIICIOBAHUMN.

B ocHoBy Kkypca (hu3uKku Ha ypOBHE CpeIHEr0 00111ero 00pa30oBaHus MOJ0KEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3ziesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Tteopuil. Beaymum B Kypce sBIgeTCS
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraeT HMCIOJIb30BaHUE
TYMaHUTApHOTO TIOTEHIMAaNa (HU3MYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc buzuku yromyOon€HHOTO ypOBHS
IIPEAIIOIAracT 3HaKOMCTBO € IIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJIOIMYECKUX
IIPUIOKEHUM M3YyYEHHBIX TEOpUHA M 3aKOHOB. [lpm 3TOM paccMmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNW M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBA, H
TE€XHOJIOTHUHU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONepKaHMs, TOCBAMIEHHBIX DKOJOTHYECKUM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
npobJieM palOHATBFHOTO MPUPOAOIIONB30BAHUS U HKOJIIOTUYECKON O€30MacHOCTH.

OcBoeHue coaep:kaHus MporpamMmsl 1o (PU3MUKe TOJKHO OBITh MOCTPOEHO HA
MPUHIIMAIIAX CUCTEMHO-AESATEALHOCTHOTO Mmojaxoaa. [ Gpu3nku peanusaiusi 3TUX
MIPUHIIAIIOB 0a3UpyeTCs Ha UCIOIB30BAHUHU CAMOCTOSTEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoero (akropa ydeOHoro mpotecca. g yrinyOiaéHHoro
YPOBHS — OTO CHCTEMa CAMOCTOATEIIBHOTO YYEHHUYECKOTO JKCIEPHMEHTA,



BKITIOYAOMIETO (DpOHTAIbHBIE YUYEHUYECKHE OMBITHI TPH HM3YyUYEHWH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanusauuu (U3MYECKOrOo MpakTUKyMa. B mepBoMm ciyuae
OpakTUKyM npoBoautca ubo B koHie 10 u 11 knaccos, 1160 mociie nepBoro u
BTOPOTrO TMOJYroAMM B KaXKIOM H3 3TUX KiaccoB. Bropolt cmocod — 310
UHTErpamusi padoT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
IPOBOJATCS B Mpoliecce u3ydeHus paszzgena (temsl). IIpu stom moj pabGoramu
NPAaKTUKyMa MOHUMAETCS CaMOCTOATENbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIaroBoi HHCTPYKIIMH.

B mporpamme 1o @usMke cHCTEMa YYEHHUYECKOTO OSKCIEPHMEHTA,
1a00paTOpHBIX padOT M MpaKTUKyMa TpEJCTaBlieHa C€IUHBIM IepedHeM. Brioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4acTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOS U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OCHaleHUs kaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DU3UYECKUX BEIIMYMH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonblioe BHUMaHHME YIEISETCS PEIICHUI0 PAacdYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/a4 MPHOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHOW (PU3MUYECKON MOJIEJIbIO, MO3BOJSIONINE MPUMEHSTh
U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO pasziena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HaHUM W3 Pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HH, TpeOyromue BrIOOpa
buznuecKkor MOACIHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepualibHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeIMEeTHOrO KaOuHeTa. B kaOuHeTe QU3MKM JODKHO OBITh HEOOXOAUMOE
nabopaTopHoe OOOpYAOBAaHHME Jisi BBIOJHEHHS YyKa3aHHBIX B TMPOTPaMMeE I10
¢u3HKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMma, a
TakKe JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JleMoHCTpalimoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
NPUHIIAIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0OECIeUrMBaeT TOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIUi st
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKAX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCs B pacyéTe



OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a60paToOpHOTrO O0OPYIOBAaHUSI JIOJKHBI OBITh MOCTPOCHBI HAa KOMILIEKCHOM
HCITIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HU(POBBIX Ja0OpaTOPUil.

OCHOBHBIMHM LIEJISIMHA U3y4eHUs (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIMUXCA K HAYYHOMY
U3YYEHHUIO TMPUPOJbI, PA3BUTHE UX HHTEJUIEKTYaJbHbIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNM O HAyYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHITaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAaHUEM (PU3UYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU JJs Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE peACTaBICHUN 0 BO3MO>KHBIX chepax Oynyiein
npodeccuoHaIbHOM NIeSITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKy Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSIpHYI  (u3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
duznuecknx SBICHUA B TPHUPOAC W JUIS TPUHATUS TPAKTHUECKUX PEHICHUN B
TIOBCEIHEBHOM JKHU3HU;

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil Mojenu, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHCIE 3aj]ad
MH)XEHEPHOI'O XapaKTepa;

NOHUMaHWe (PU3UYECKUX OCHOB U TMPHUHIMUIOB JEHUCTBUS TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
du3MYeCKUX HDKCIEPUMEHTOB, aHalu3a M  HUHTepHpeTanud uHdopManuu,
OIpEENEHMS JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JJISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yuyeOHoro nmnpeamera «®PuszMka» Ha YpOBHE CpEAHEro OOUIEro
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIMIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obpazoBanus orpoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpamme Mo (¢U3MKE MepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NpOBEJICHUs JIaDOpaTOPHBIX PAOOT W OMBITOB € YYETOM MHAMBHIYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa mo3HaHUs U
METO/bI UCCIICIOBAHUS (DU3NUECKUX SBICHUU.

OKCIEpUMEHT M TEOpHUs B Mpollecce IMOo3HaHus npuponabl. HabmroneHue u
AKCIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE WM IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MmepeHuid  puszndeckux  BeauuyuH  (abcoyifoTHas U
OTHOCHTEJIbHAS).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEIO0, HWAeadbHas >KUIAKOCTh, HJACAIbHBIA Ta3, TOYCUHBIH
3apsn). ['unoresa. @U3MYECKU 3aKO0H, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3nyeckas
TEOpHUS.

Ponb u mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HAINpsSOKEHHS B IIENU IOCTOSHHOIO TOKa IpHU
MIOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ nudpoBoi madoparopueit mo dusuke. [Ipumepsl n3mMepeHus
(bu3MUeCcKUX BETUYNH MPU MTOMOIIN KOMITbIOTEPHBIX TaTUYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuUkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHas CKOPOCTh) U
YCKOPEHUE MAaTE€pUAIBHOM TOYKH, UX MPOCKUWH HA OCHU CHUCTEMBI KOOPJHMHAT.
CrnoxeHue nepeMeIieHuii 1 CI0KeHHe CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3AaBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOIO IMajacHus. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTU U
YCKOPEHUS MaTepUAIbHOM TOYKH OT BPEMEHU U UX rpaduku.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM IO
OKPY)KHOCTH. YTJoOBas M JIMHEWHass CKOpocTh. Ilepmon u yacrora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTeabHOE (TaHM€HUUAIBHOE) U IMOJHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsA0B, LEMNHbIC, MIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[Ipeobpa3oBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMXeHUs Tena, OpPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienre CKopocTH IpHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHUH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOH JabOpaTOpun).

N3yuenue nBwkeHHs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUUOHAIBHONW 3aBUCUMOCTH MEXKAY NaIBHOCTHIO
NOJIETA U HAYAJIBHOW CKOPOCTBIO TENA.

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

HccnenoBanue 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMsl otcu€ra. IlpuHImn
oTHocuTenbHOCTU ['anmunes. HemnepuumanbHble cUCTEMBbl OTCUETa (OmpenesieHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTALMOHHON H
VHEPTHOU MacCCBI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IJIAHETHI W OT reorpaduyeckod MmUPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBukymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU ABHKCHUU Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUYKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

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

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MNPHIOKEHHBIX K TeIy CUl C
IIPOU3BEICHUEM MACCHI TEJla HA €ro YCKOPEHHWE B HHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOJIEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomast, NPAKMUKYM.

N3mepenue paBHOJICUCTBYIONIEH CHUJI TIPU JABUXKEHUHM OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHE OT €ro MacChl.



UccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMalu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

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

UccnenoBanue nBuxeHus Opycka 1Mo HaKJIOHHOM TIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydenune nBuxkeHHs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymaTenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teia. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaiieHus. Ilneuo cuibl.
CroxxeHue cuil, MPUIIOKEHHBIX K TBEpJIOMY Tery. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€TUaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yclOBUII pPaBHOBECHS TBEPIOrO TeEa, HWMEIOMIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TeJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanuke.

NmMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTEpPUAIbHBIX TOYEK. L{eHTp Macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMinynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMIYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeCTaBIECHUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuanbHOM TO4ykH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [lOTEHIManbHAas >SHEpPrus.
[loTenuuanbHast sHeprust ynpyro aeopMUpoBaHHON NpyxuHbL. [loTeHimanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTALMOHHOM Tmosie. [loTeHumanbHass >HEprus
Teja B TPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE mapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMNEP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mnpu cBOOOTHOM IMaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmukKym.

N3mepenne nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBIL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ paOOTON CHITBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU JABWKEHUHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOEe oOocHOoBaHue. Jubdys3us. bpoyHoBckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiectBa. Mojaenum CTpoeHus Ta3oB,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX



Mozeneii. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BellecTBa.
[ToctostnHast ABorajipo.

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

Mojenb uaeanbHOTO ra3a B MOJEKYJISIPHO-KHHETHYECKON TEOPUU: YaCTHUIIbI
rasa JIBI)KYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KennBuna). 3akon Jlanmbrona. M3omporecchl B
ujealbHOM Ta3e C TIOCTOSSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNuE U30IMPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM H  CpeJAHEH  KUHETHYECKOW  DJHeprueiu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOAUHAMUYICCKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEIJIOBOTO ABVIKCHHS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
O6apomeTp, MoxyyeHue HaHOMaTEePUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita HTepHa.

[IpuTskeHre MOJEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HabGmronenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKMUKYM.

HccnenoBanne Tpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsSiYeid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3y4yeHune n30XopHOro nporecca.

N3ydenune nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHAYECKOW CHUCTEMBI. BHENIHME U BHYyTpeHHUE napameTpsol. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpeJHUE 3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mopenp wuI€anpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHMI:
ypaBHeHHe MeHnneneeBa—KianelipoHa M BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus mpUMEHUMOCTH ATON MOJIeNM: HU3KAasi KOHIICHTpAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue aJjisi BHyTpeHHEH SHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratuueckue v HeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas pabora B TepMoanMHamMuke. Berauciienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TepMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIJIONPOBOIHOCTD, U3IIyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YaenbHas W MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Termjonepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa oHeprud. KomandectBo
TEIUIOTBI W paboTra Kak Mepbl U3MEHEHUS  BHYTPEHHEH  »Hepruu
TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKK JUISI HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
kommeHcanuu (Knaysuyc). HeobpatuMocTs pupoaHBIX TPOIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BaHUS TEIUIOBBIX ABurateieil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJMLHUOHEP, AU3EIbHbIA W KapOIOpaTOpHBIM HABUraTeld, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C
MCTIOJIb30BaHUEM TETUIOBOTO HACOCA, yTHIN3AIMS OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKU «TETUIOBOW» U 3EKTPOIHEPTUH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHW YHEPTHUU.

UccnenoBanue anuadbaTHOrO mpolecca.

KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENECH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiecca OCThIBAHUS BEIIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KumneHue. Y elbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacpllieHHble W HEHachIlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O Tapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W Kpuctammzanus. YJeiabHas TEIUIOTa ILJIABJICHHUS.
CyO6numarus.

Hedbopmanmu TBEpHOro tena. Pactsokenue u cxartue. Cnur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacmMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JMHEHHOE
pacimpenre. AHTApMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEpPrUn B (Pa30BBIX MEPEXOIAX.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. Ko0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJIbI, COBPEMEHHbBIE MAaTEPUAIIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILICHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIIIEHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUH.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMoOCTH jaedopMmaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tell U €€ MpOsBIEHUA. JJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBONHMKM, HOHUAJIEKTPUKA U TMOJTYIPOBOJHHKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

HanpspbkéaHocts  anekTpudeckoro  mousis.  [IpoOubiit  3apsna.  Jluaum
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosist. OZHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHunanbHass sHeprus 3apsna B 3JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH TMOJS U Pa3HOCTHU
NOTEHIMATIOB [JIsl 3JIEKTPOCTATHUYECKOro mojs (Kak OJHOPOJHOro, TakK U
HEOTHOPOJIHOTO).

[IpyuHIMI Cynepno3uLy SIEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsrl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpPHO 3apsKeHHOM
OCCKOHEUHON TUIOCKOCTH. KapTuHBl JMHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIHAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnexrpudeckas
MPOHUIIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamiensHOE coenHEHNE KOHEeHCATOpOoB. [locnenoBaTenpHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3aps>KEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3aluTa.

YCTpOMCTBO M IEMCTBUE KOHJIEHCATOPA ITOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4Yepe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIMO/IA.

N3yuenne nporekanus ToKa B LENHU, COACPHKAILLIECH KOHICHCATOP.

Pacnpenenenne pa3sHOCTH ITOTEHIIMAJIOB (HanmpsHKEeHUs ) pu
IIOCJIE0BATEIILHOM COECIMHEHUH KOHJICHCATOPOB.

UccnenoBanune pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylmecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixkenne U u 9J1C é.

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUIECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJWHBI W IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTRA.

[TocnenoBaTenpHOE, MapaILICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuét pazBeTBI€HHBIX AnekTpuueckux mnemnen. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemgoBas MOUIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJIC ¥ BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma aid
MOJIHOW  (3aMKHYTOHM) SJIEKTPUYECKOM 1enmu. MOIIHOCTh MCTOYHHUKA TOKAa.
KopoTtkoe 3ampikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHudeckue yCTPOWCTBA M TEXHOJOTUYECKHE TMPOIECChl: aMIIEpMETP,
BOJITMETP, PEOCTAT, CUETYUK IIIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpA,
JIaMTIbl HAaKQJIMBaHUS U CBETOIMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIIA U TTOTIEPEYHOTO CEYEHHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJ]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
U OILICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJIC GaTapei.

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

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, npaKmMuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HalpsKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPa).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHUH.

NccnenoBanne pazHOCTH MOTEHLUMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOnekTpuyeckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHUS METAUIOB OT
TeMriepatypbl. CBEpXIPOBOJIUMOCTb.



DIIEKTpUYECKUI TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEeKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IHCCOLMALMSL.
DnexTponus. 3akoHbl Papajes sl ANEKTPoIu3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [Inazma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHME: ra3opa3psiIHbIe
JaMIbl, 3JIEKTPOHHO-JTyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOJN, CBETOAMOJ, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHL.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOuU3NYeCKU MPAKTUKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHCTEM.
AOCOIIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UYECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKAa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbIe paObOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yrimyOnénHoro ypoBHs B 10 kiacce
OCYILIECTBIIIETCS ¢ YYETOM COJIEPIKATEIBHBIX MEKXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUuKH, OUOJIOTUH, XUMUH, TeOrpapuu U TEXHOJIOTUH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SABIICHWE, HAay4HbIH (haKT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,



TEOpusl, HAONIOACHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TabopaTopusi.

Mamemamuxka: penieHue cucTeMbl YypaBHeHUH. JluHelHas ¢yHKUWA,
napabomna, runep6boia, ux rpa@uku u cBoiicTBa. Tpuronomerpuueckue QyHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KMBBIX OPraHMW3MOB, TEIJIOBOE 3arps3HEHHE OKPYKarollew cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JIJIi  BBIPAOOTKM  «TEIUIOBOM» U
AJIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHDKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MpUpPO/IE.

Xumus: UCKPETHOE CTPOCHHME BEILECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BeIlleCTBAa, MOJSpHAs Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJl, KUIAKOCTEH M T'a30B, KUJIKUE KPUCTAIIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIIUTUYECKAS AUCCOLUALINS, TallbBAHUKA, DJIEKTPOHHAs
MUKPOCKOTMHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHUE BUKEHUI C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M IKHJIKOIO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIMU
(KpOHILTEHH, pelméTdyaTble KOHCTPYKIMH), HCIOIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrHe), IBUTATelb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpUOOpOB,
ra3zopaspsAHble JIaMIIbl, TOJIyTIPOBOJHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe none.

B3aumoneiicTBue MOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM wHAyKuuu. [lpuHuun cynepno3unuu
MAarHUTHBIX MOJIEH. JIMHUA MarHUTHOW MHYKIIHAH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsXKEHHOM YaCTUIIBI
B OJTHOPOJHOM MarHUTHOM IMoJjie. Pabota cumsl Jlopena.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTUKH, Iapa- U JUaMarHETUKH.



TexHu4yeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MMOCTOSIHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  WHAYKIMK ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMi MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun JNEUCTBUS AIEKTPOU3MEPUTEITBLHOTO npubdopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumuan uHOYKUus.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. JJIC uMHAYKIMHM. 3aKOH DJJIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe mnosue. Toku Pyko.

OJC uHAYKUMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
Asnenune camonnaykuuu. JIC caMOUHIYKITUHN.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: WHAYKIHOHHAS
1I€4Yb, COJICHOU, 3allIUTa OT JIEKTPU3ALNH TEJ IIPU IBMKCHUU B MArHUTHOM I10JIE
3emuu.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31€KTPOMArHUTHOW UHAYKIUU.

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



ITpasuno Jlenua.

[TaneHne MarauTa B aTlOMUHUEBOM (MEeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd D/{C caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne UHAYKIMU BUXPEBOTO MArHUTHOT'O TOJISI.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koeoanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonnueckue kosiebanus. KuHemarnueckoe M JTUHAMUYECKOE OIMCAHME.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUS] MEXaHWYECKON sHepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOrOo U
KUHEMAaTHYECKOTO OITMCAHMS.

Amvmntyna u (dasza kosnebanuil. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOIHOMU
BEJIMYUHBI C aMITUTyAaMH1 KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora kosneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOro MasTHuka. Ilepuon cBOOOAHBIX KoOJIEOAHHWM TIPYKUHHOTO
MasiTHUKA.

[TonsiTre o 3aryxarmux Kojaebanusx. BerHyX/1eHHBIC KoneObaHus. Pe3oHanc.
PezonaHncHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHUS.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKUE MPOILECCHI: METPOHOM, YacChl,
KaueJii, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOr0 JIBUKECHUS.

HaGmronenne HE3aBUCUMOCTH TEpHUOa MaIbIX KOJeOaHUW I'py3a HA HUTH OT
aAMIUTUTYJIBI.

HccenenoBanue 3aTyxaronux KojaeOaHuil U 3aBUCUMOCTH IEPHOJ1a CBOOOTHBIX
KOJIeOaHU OT COMPOTHUBIICHHMS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMUpOBaHUS MPEACTABICHUN 00 HeaTbHON MOJICIN MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKICHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



WN3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JABUKEHUS TeJla B XOJ€ KOjeObaHu Ha yIpyrom mojaBece.

N3ydeHne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHUI.

UccnenoBanne BEIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomazHummuosle Ko1edanuUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KoJsieOatenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIMTYIBI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KOoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEHUCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HANPsDKCHHS TpH pa3iudHou (opme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMNH CUHYCOWIAJIBHOIO MEPEMEHHOIO0 TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUHN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya u mMoTpebiIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU SJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUJATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M NIPUHITUIT ICUCTBHS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJEHCATOP, KaTyLIKYy U PE3UCTOP.

HaGmonenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbLE 80IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
NpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pPACIPOCTPAHEHMS] W JJMHA BOJIHBIL.
CBolicTBa MEXaHUYECKMX BOJH: OTpakKeHHeE, MpeloMJIeHUE, UHTephepeHIUs U
nudpakuus.

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

[IIymoBoe 3arpsi3sHEHUE OKPYKAIOUIEH CPEeIbI.

DONEeKTPOMArHUTHHIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiysi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMIIEHUE,
noJisipu3aius, uHTephepeHIus u AudpaKius.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsl JUAarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmronenue oTpakeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenune nareppepeHunu u 1udpakiny MEXaHHIeCKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenune cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KOJIeOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
IpeJIoOMJIEHUE, NOAspU3anus, Juppakiums, UHTEpPEPEHIIHS.

OO6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.



N3y4yenue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
iockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0cTOAHCTBO YaCTOTHI
CBETa M COOTHOULIEHWE JUJIMH BOJH MpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusMme. [ducnepcusi cera. CioxHbIi coctaB 0enoro cpera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsIHME M OINTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PAcCTOSIHUSI TOHKOM C(hepudecKoil JMH3bI OT €€ Te€OMETPUU M OTHOCHTEIHHOTO
I10Ka3aTelisi PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paKeHWH TOYKM M OTpe3Ka IMPsSMOU B
coOUparoUX U PACCEUBAIOIINX JIMH3AX U UX CUCTeMaX.

OnTuueckue mpubopsl. Paspemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHHHMMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpumepsl Kiaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOrO CBETa Ha
Tu(GPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmapar, HIpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pelIETKa.

Jemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.



HccrnenoBanne MpeioMIICHUS CBETA.

Habmtonenme morHOro BHyTPEHHETO OTpakeHus. MoJienb CBeTOBOIa.

HccrnenoBanne Xo0Aa CBETOBBIX IYYKOB Yepe3 IUIOCKOMAPAIICIbHYIO
TUTACTUHY U TIPU3MY.

HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue natepdepeHiiuu cpera.

Habmonenme mBeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakinoHHON perETKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

Habmronenmne nucnepcuu cBera.

Habmonenue monsipusanuu cBeTa.

[TpuMeHeHre TONSTPOUAOB TSl H3YUCHHSI MEXaHUYECKIX HAPsHKECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomaolt, npaKmuKym.

N3mepenne mokaszaress MpeIoMIICHHSI CTEKIIa.

HccnenoBanue 3aBucMMOCTH (DOKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TenecKOMMYeCKuX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNA U TIOJIPU3AIUN CBETA.

N3yuyenue nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuyenue nnaTepdepeHinm 1a3epHOro U3TyUYeHUs Ha IBYX HIEISX.

Ha6monenne nucnepcun.

HaGmronenne u uccnenoBanue mUPpakimOHHOTO CIIEKTPA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tomyuenue cnekTpa M3Iy4YeHHs] CBETOAMOIA MPU MOMOIIM JU(PAKINOHHON

PELIETKHU.
Pazagen 6. OcHOBBI ClIeMAJIBHON TEOPHUU OTHOCUTEIBHOCTH.
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel

CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanus  JlopeHua.
VYcnoue mnpUUUHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
TTOKOS.



TexHu4eckre YCTPONCTBA MU TEXHOJOTMUYECKHE MPOILIECChl: CIYTHUKOBHIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKCHHBIX YACTHIL.

YyeHnyeckuit 3KCIEpUMEHT, 1a00paTOpHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIHUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusmM TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3nydeHue (M3iiydyeHue abCOJMIOTHO YE€PHOTO Teja).
3akoH cMmenieHus Buna. I'unotesa [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 U a0COJMIOTHO OTpaKarollyro moBepxHocTh). OmbiTer 1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactuil. Bonubl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMepbl 00JacTH JIOKAJIM3allMM ABWXKYIIEHcs vacTulel. KopmyckymnspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaUIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHS] HEONpeaeIEéHHOCTEN
I'efizenbepra.

TexHu4eckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dboToameMenT, (HOTOMATYMK, TYHHEIbHBIM MHKPOCKON, COJIHEUHas OaTapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHHUS  MOJYIPOBOJHHKOB  OT
OCBELIEHHOCTH.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomast, NPaAKmMUKym.

Uccnenoanue dhoropesucTopa.

N3mepenune nmocrosauoi [lmanka Ha ocHOBe HccienoBanus GoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @u3zuxa amoma.

OnbITel MO KCCIENOBAHHUIO CTpOeHUs aroMa. [lmaHerapHas monenb aroMma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norjioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI SHEPTUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpolcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30tomnsl.

PanunoaktuBHOCTE. Aunb(da-pacnan. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHHU3UPYIOUIETO HM3Ty4yeHHs. BiusHHE paIMOaKTUBHOCTH Ha >KUBBIE
opranusMsbl. EcrecTBeHHbIl oH uznydenus. Jlozumerpus.

DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepuasie peakTopsl. [Ipodiemsr
YOPaBISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTUYECKHE aCIEKThl Pa3BUTHS
SIAEPHOU SHEPrETUKH.

MeTobl perucTpanyu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHol Moaenu. TémHas maTepuss U TEMHas
SHEprus.

EnunacTBO (hrzmyeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSIAEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOorpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKmMuKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue paiioakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3zgea 8. JiieMeHTHI aCTPOHOMMHU U ACTPOPU3HUKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUIsi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMHUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENIECKObI, BHEATMOC(HEpHAst aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3BI, MUIAHETHI, UX BHUJIUMOE
JBHOKEHUE.

CosniHeuHas cucTeMa.

Counnue. ConmHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIa 1 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaabHbIA KJIACC —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIENOBAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHbIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii [TyTe — Hama I'anmaktuka. [lonoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. YEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ia. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmmkToBOE H3ITydeHUE.

Macmrabnas ctpyktypa Beenennoit. MertaramakTuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTpeIeTICHHS TOJI0KEeHHSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co03Be3/usi CEBEpHOro MONylIapus U SIPKHUE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILICHUH.

Du3YeCKUH MPAKTHKYM.

CniocoObl n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIIBHBIE TTOTPEITHOCTA U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKAa MPEIJIOKEHHBIX TuUmnore3 (BbIOOp U3 padoT,
ONMCAHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTtopHbie pabOThl, MPAKTUKYM) ).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCHUTENBbHOCTHY, «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHUYECKOU cepax AesTeNbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYECHUE OIMCATEIIBLHOM,
CUCTEMATU3UpPYIOIIe,  OOBSICHUTENbHOM W  MPOTHOCTHYECKOW  (DYHKIIMIA
(du3znueckoi Teopuu, poiib GU3NYECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBS3EM C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamus, C6a3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3nanuA: SBIEHUE, HAYYHbIM (akT, rumoresa, (QpuU3MUecKas BEJINYMHA, 3aKOH,
TEOpHs,, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
HOrPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, H(poBast 1abopaTopusi.

Mamemamuka: pelIeHHWE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBomHbie 3neMeHTapHBIX (yHKIUNA. [lpu3Haku 1OM0OHMS TPEYTroOJbHHUKOB,
oTpeieJICHHE TUIOIAIU TUIOCKUX GUTyp U 00BEMA TeTl.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOE, KojieOaTelbHbIE
IBWKEHHMS B JKMBOM IIPUPOJAE, DJKOJOTMYECKHME PHUCKU IIPpU IPOU3BOJICTBE
JJIEKTPO3HEPTUM,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpelnsbl,
yJIBTPAa3BYKOBasi JAMArHOCTHKAa B MEIULHHE, ONTHYECKHUE SBJICHUSA B KUBOHN
IIPUPOLE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX
TEJN, MEXaHM3Mbl OOpa30BaHMS KPUCTAJUIMYECKOM pEHIETKH, CIEKTPaJbHBIMI
aHaJms.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3all€)KM MATrHUTHBIX  PYI,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATrHHUTOB,
ANEeKTpoABUTraTeNlb SKOOU, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAsA Ie4b,
JMHUU DJIEKTPONEPENAy, IEKTPOABUTATENb, pagap, PaIHuONPUEMHHUK, TEIEBU30D,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3ByKoBas JUWAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SICPHAsA SJHEPTEeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUMN
BOCHIUTATEIbHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B HHTEPECAX TPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHHMHM B 0Opa3oBaTeIbHOMN
OpraHu3aluu;

e YMEHHE B3aMMOJCHCTBOBATH C  COIMAJIbLHBIMM  HMHCTUTYTaMU B
COOTBETCTBHHM C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOUN U BOJOHTEPCKOMN JESITEIBLHOCTH.

NATPHOTUYECKOTO BOCIIUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXTAHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e cOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYCCKOTO TTOBECHNS,

e CIIOCOOHOCTH OICHWBATh CUTYAIMIO M IIPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B JICTEIIBHOCTH YYEHOTO;

e OCO3HAaHHME JUYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYMBOrO OYYIIETO.

3CTETUYECKOr0 BOCIIUTAHUS :

e DOCTETHYECKOE OTHOLICHHWE K MHPY, BKJIOYasd HCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIETO (PU3NIECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymyiiel mpodeccnu U pearn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTH HAYYHOW IEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKue 1eicTBUA:

CaMOCTOATENBHO  (opMynupoBaTh U  aKTyaIU3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LENU ACATEIBHOCTH, 3aJaBaTh MapaMETpbl U KPUTEPUU HUX
JOCTHKCHUS;

BBISBJISITH 3AKOHOMEPHOCTM M IIPOTUBOPEUYHST B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBbHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LIEJSIM, OLIEHUBATH PUCKH MTOCJIEICTBUI IESITEIbHOCTH;
KOOPAVUHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/JICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJOTUEH, KIIOYEBBIMU MOHATUSIMHU U METOJIaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ady  (PU3NYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOI0B IMO3HAHMUS;

BJIaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluy, NpeoOpa30BaHUI0 U IPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTYyallUsIX, B TOM YHCJE NMPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTU
buzuky;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJadd pPe3yJbTaThl,
KPUTHYECKH OLEHUBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
NESITETbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 3aJ1a4H, JIOMYCKAIOUIME abTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmaumeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS UHPOpMAIUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIATH MOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETAni0 WH(QOPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHW3allMOHHBIX 3a7ad C COOJIOJCHUEM TpeOOBaHUN OSPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPKAHUS B pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HaueHus HHPOpPMAIMU U LEJNEeBOW ayAUTOpUH, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITH OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOMU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOW U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10ro ujeHa KOJUIEKTHBA;

OpUHUMATh II€JIM  COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JENUCTBUH, pactpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaKJOr0 y4aCTHUKA KOMaH[bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  IpOSBIATH  TBOPYECTBO U BOOOpakeHHE,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (PU3MKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4eOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULUUA B 00JaCTH
(GU3UKH, TMOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENbHbIA W KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpO.HL, 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



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

BJIAJE€Th HABBIKAMU I[IO3HABaTE€IbHOM pe(dlieKCMM Kak OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHWKCHHUIO;

IIPUHUMATh MOTHUBBI M ApPryMEHThl JPYrUX MpPU aHaAJIU3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI 10
buzuke IS YpOBHS CcpeaHero oOmero o0pa3oBaHUs Y O00YYarOIIMXCS

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJUIEKT, Ipeanoiaramui
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAINPABIEHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro MpPH OCYIICCTBICHUH OOIICHWSI,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONIICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeiiatb KOHQIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yyibTaThbl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MeCTO (PU3MKU B COBPEMEHHOM HAy4YHON KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopmMupoBaHUU MpEACTaBICHUN 0 PU3NUECKON KapTUHE MUPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Ten u
MPOIIECCOB (SIBJIGHU): WHEpIMadbHas CUCTEMa OTCuY€Ta, abCOJIOTHO
TBEPIOE TEJIO, MAaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmajeHue, alCoNOTHO ympyras aedopmarusi, aOCOITOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJTHOE DJICKTPUUYECKOE TOJIE;

paznuyarh ycloBUA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB M
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBI)KCHHS, (POPMYJIbI KUHEMATHKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aisi CKOPOCTH W TEPEMEIICHUS,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
OHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW JHEpPrud,
yCIOBUSl paBHOBECHsT TBEPAOro Tena), MPU HTOM HCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOU IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHei
KMHETHUYECKOW 3HEPIrHed TEIUIOBOrO ABHMXKEHUS W KOHUEHTpAIlMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEMIOBOTO JBMKEHUS €r0 YacCTHll, CBSA3b JABJICHUSA UACATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoil, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpPBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJM3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEd, MPU ITOM YKa3blBas YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaXKHBIE COOTHONIEHUS: 3aKOHbI OMma g y4acTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi JHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tela ¢ 3emii€ii BONM3M €€ TMOBEPXHOCTH,
SHEprus ympyroi gedopmarni MpPYKUHBL, KOJMYECTBO TEIJIOTHI,
abcomoTHasl TeMIiepaTypa Tena, padoTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO Trasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE MOJIe, HANPSHKEHHOCTD JIEKTPUYECKOTO MOJIs,
HAIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKEHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAN AJIEKTPOCTATUYECKOrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEIOBATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUS IEKTPUIECKOTO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHMYECKOE JBWIKCHHUE, TEIUIOBOE JBWKCHUE 4YacTUIl BEUIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKCHHE, Mu(dy3us, ucrnapeHue,
KUIEHUE U KOHACHCAIINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKOUN BETMUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKoB C Y4ETOM



aOCOIOTHBIX MOTPEITHOCTEN M3MEPEHUH, JeNIaTh BBIBOBI IO pe3yIbTaTaM
WCCIICIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

co0roIaTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax yueOHOro DOKCIepMMEHTa, MpakTHKymMa W  y4eOHo-
MCCIIEJIOBATEILCKOM M TPOEKTHON JEATENHHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOW
(¢u3ndecKoll MOJENbI0: Ha OCHOBAaHHMM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKON MOMAENH, OTBEYammeld TpeOOBaHUAM 3aayuH,
OpUMEHSTh  (OPMYJIBI, 3aKOHBL, 3aKOHOMEPHOCTH M  MOCTYJAThl
¢u3MUecKkux TEOpud NpPU HCIOIB30BAHMM MAaTEMAaTUYECKHX METOIOB
peleHus 3a/1a4, TPOBOAUTE PACYETHI HA OCHOBAHUYU UMEIOIIUXCS TaHHBIX,
aHAJM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBAaTh METOABI PEIICHHS C
y4ETOM TOTY4YEHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBbIC 3a/JayH, TpeOyIolIe MNPUMEHEHHS 3HAaHUM U3
pa3HBIX Pa3lenoB Kypca GU3UKH, a TAK)KE WHTETPALlUN 3HAHUH U3 APYTHX
NpPEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHYECKYIO
IETI0YKY PacCy>KACHUH C OMOPOI Ha N3yUeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YeNIOBeKa, CBSI3aHHOM ¢ (IU3MUYECKUMHU TNPOIECCAMH, C
MO3UINH SKOJOTHIECKON O€30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAHUM JOCTHXKEHUU
HAyKH W TEXHOJOTWHA MJisi JalbHEHIIEer0 pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMalueil (Hu3nIecKkoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Yy4eOHOU W
HAyYHO-TIONYJISIPHOM MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMaIMK, TOJYYEHHOM U3 PA3NMUYHBIX HCTOYHHMKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro HMH(GOpPMAUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETEHMs]  HOBBIX 3HAHUH B Mpolecce
BBIMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIEe C MCIOJHEHUEM pPaA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBbI;

HPOSIBJIATH MOTUBALMIO K Oynylield npodecCuOHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJILHON M 3TUYECKOM cepax AEsITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJb aCTPOHOMHH B
MPAKTUYECKON  JICSATEIIBHOCTH YEJIOBEKAa W  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (GyHKUIMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKH, CHEUUAIbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOW
busuku, porab GU3NUIECKO Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MoAeleld (u3ndeckux Ten U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
WJICAUTbHBIN TMPYXWHHBI MasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIN CBETA;

pas3inyath YCJIOBHUS (TpaHULbl, O0JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aQHAJTM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, TnpaBwio  Jlenma, cBa3p  OJC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM 1€ CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKAa,  IMOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONB3YS
MOJIOKEHUST ~ KBAaHTOBOW  (u3uku  (ypaBHeHHE  DUWHINTEHHA IS
dororddexra, mnepBblii U BTOpod moctynatel bopa, mnpuHIUN
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacraja);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIMW, HHEPrus MAarHUTHOTO IOJIS
IPOBOAHUKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YAaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Allpa, SHEPTHsl CBSI3U JIpa;

OOBSCHATH  OCOOEGHHOCTH  MpOTEKaHWUs  (QU3WYECKUX  SBICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(EpEeHIINS
BOJIH, Audpakius, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTPaKCHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), anpda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue snuep, (Qpu3ndeckue MPHUHIUIBI CHEKTPATHHOTO
aHanu3a v paboThI Jia3epa;

ONpENENATh HANpAaBICHUE HWHAYKIMM MAarHUTHOTO MOJIS MPOBOJHHKA C
TOKOM, CUJIbl AMriiepa u cuibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH;

OPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMUYECKHE MOHSTHSA, TEOPUU U
3aKOHBI JJII aHanmm3a ©  OOBACHEHHWS  (PU3WYECKUX  MPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAaX, B MEKraJaKTHUYECKOU
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMpPU HSTOM KOHCTPYUPOBATh
YCTAaHOBKY, (PUKCHUPOBATh  pe3yibTaThl MOJIYYEHHON  3aBUCHMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBAHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPECHHsI, OIICHWBATh aOCONIOTHBIE W
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAaHUPOBATH
AKCIIEPUMEHT, COOUpATh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
co0roIaTh TpaBwiia 6€30MacHOrO TPy/la pU MPOBEACHUH HCCIIeTOBAaHUN
B paMKax yd4eOHOro DOJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATENBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a0OPATOPHOTO 000PYI0BAHNUS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3aJ[aHHOW
(¢u3nyeckoil MOJENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, MPUMEHSThH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpUM
OpY  KCIOJIB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJMbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTth KaueCTBEHHbIE 3a/Jayd, TpeOyrollue NpPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpallMK 3HAHUN U3 IPYrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KICHHUI ¢ OMIOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUUYECKUE 3HAHMS JUJIsl OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTEbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUU JOCTH)KCHUN



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
COJICp>)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM HKCIOJb30BaTh COBPEMEHHBIE WH(OPMaIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEAbSBICHUS y4eOHOW U
HAY4HO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TOTYyYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyr  HHGOpMalMO ©  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIporiecce
BBITIOJIHEHUS TPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAaHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OILICHMWBATh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAeMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAITUIO K Oyayiie npohecCHOHAIIBHOU EATeIbHOCTU T10
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITIPUPO/IBI
. bubmuorexa [JOK
11 HayuHslil MeTO1 MO3HAHUS TPUPO B 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka 10 L https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 flumamitia 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 CratiKa TeEPIOTO TENA > 1 https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
24 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m. eds0o.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 Arperartsble cocTosiHUA BemecTBa. da3oBbie 14 1 bubnuorexa [IOK
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MepexX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. QJIEKTPOJIMHAMUKA
bub6mmoreka [{OK
41 DUEKTPHHECKOE N0jle 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4.3 ToKIT B pasTIHBIX cpefax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHHECKHI MpaKTHIYM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazaeny 16
bu6mmoreka [JOK
Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 16
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11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznea 1. 9JIEKTPOJANHAMUKA
bubmmoreka [IOK
11 Maririoe noie 14 https://m.edso0.ru/39859¢f1
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.edso00.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 10 htts://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.edso0.ru/39859f1
53 MexaHW4ecKUe U JIEKTPOMArHuTHbHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859¢f1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢ef1

Hroro no pasaeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
) PIyCKYIAp y https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.eds00.ru/39859¢ef1
43 ®du3rKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHWIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusiiieckuil IPAKTHiyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Paznen 7. OGOBLIAIOLIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
MIPEIMETHOTO COJCPKAHUS U OTbITa bubnuoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no paszneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl

1 ®uzrka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoJie https://m.edsoo.ru/1beef346

9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
nccaeaoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE

3 no3Hanus npupoisl. Habmonenue u 1 bubamorera LIOK

PHPOZSL. A https://m.edsoo.ru/34c49931

IKCIIEPUMEHT B (hU3HKE
Crioco6b1 u3MepeHus GPU3NIECKUX bubnuoreka [IOK

4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOII0THAS M OTHOCUTEIbHAS

5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK

P P https://m.edsoo.ru/7f18fda3

BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u

5 MecTo (PU3UKU B GOPMUPOBAHUHT 1 bubnnoreka [JOK
COBPEMEHHOU HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPAKTUYECKOU EATENbHOCTH JIIOACH
Mexanuueckoe apuxenue. Cucrema

7 orcueta. OTHOCUTEIIHLHOCTD 1 bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHHUs. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU

8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK
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€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bubmmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBYKCHUSI

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE nBMKEHHE.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onmcanme

12 MPSAMOJIMHENHOTO ABMKEHUS C bubmorexa LOK

p https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoe majienre. Y CKopeHue

13 CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH H HX Tpaduku
JIBmxeHHe Tesa, OpOIICHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmHuelinoe nBuxenue. JBrxenue
110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTtsb. [lepron u yacrora bubmorexa HOK

P - epHOA ' https://m.edsoo.ru/33196fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHUE
bubmuoreka [JOK
16 KoHnTponbHas pabota o Teme 1

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

IIepBbiii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bub6mmoreka [{OK

17 [Tpuniun oTHOCUTENBHOCTH | anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble cucTeMbl OTCUETA
18 Cuna. PaBHoielicTByIOIIIAs CUJIa. bubnuoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 Bzanmopeiicteue Ten. Tpetnii 3akoH bubnuorexa [JOK
HeroTona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cuil. Pemenue
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmmorera [OK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U bubmorexa IOK
N https://m.edsoo.ru/9aba2h0a
WHEPTHOMN Macchl
29 Cuita TSKeCTU U YCKOpPEHHE bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CIIYTHUKOB. [lepBas bubnunoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupona u Buas! cun bubnuoreka [IOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIIEHUS CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. 'mapocratnueckoe bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnuorexa [JOK
JIBH>)KEHUE TBEPJOIO Tea https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaieHus. [linedo cumsl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IPUIOKEHHBIX K
29 TBepOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!r paBHOBecus
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KounTponbnas pabora o teme bubnuoreka [IOK
"Ilnunamuka. Cratuka TBepaoro teia' https://m.edsoo0.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOYEK. LIeHTp bubmuorexa [JOK
MAaccC CUCTEMbl MaTE€pPUATbHBIX TOUYEK. https://m.edsoo0.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPaA Macc
NMiynbc cuitbl 1 U13MEHEHHE UMITYIbCa
33 Tesa. 3aKOH COXPaHCHUSI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABIKEHUE
MoMeHT uMItynibca MaTepuaibHON
34 ToukHu. [IpencraBnenue o coxpaHeHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX https://m.edso0.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemerre safa< https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajIOM U Ha KOHEYHOM bubmuoreka [JOK

nepemeneHuu. [ padguueckoe

https://m.edso00.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bub6mmoreka [{OK

37 W3MEHEHNN KNHETUUECKOH SHEPTUU
N P https://m.edsoo.ru/9a5e2e74
MaTepHAITLHON TOYKH
IToTeHIManbLHEIE M HEMOTEHITHAILHEIE
38 cwisl. [ToreHnnansHag 3Heprusa. Bropas bubnmorexa LOK
) pruA. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbs KocMUdecKast CKOpocTh. CBsI3b
pabOTHI HEMTOTCHIIHATIBHBIX CHJI C
39 W3MEHEHHEM MEXaHNYECKO dYHEPIUU bubmorexa LOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEPTUH
Yapyrue u He 1€ CTOJIKHOBEHUSL.
40 vy EIZIF{GHI/IG BeyH If }J,'IFJ'II/I JIS1 UeaaIbHON bubmmorexa [OK
p PHY a A https://m.edsoo.ru/f30f43b6
JKHUJIKOCTH
41 KontponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUs B MexaHuKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacTaBieHUI O IPUPOTE
P brp bubmuoreka [JOK
42 TeroTel. OcHoBHEIE TTOJIOKeHUsT MKT.
https://m.edsoo.ru/b0ad4445f
Huddy3us. bpoyHoBckoe ABMKEHUE
Ctpoenne ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeJI. XapaKTep ABHKEHUSI U bubmorexa [IOK
P L p pA https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBHUS YaCTHUII BEIIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemecrna. [locTossHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuorexa [IOK



https://m.edsoo.ru/9a5e2e74
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IIkana Lenbpcus

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

46 Pemenue 3amau bubmorexa LHOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneansueiii ras. I'a3oBble 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-KnanerpoHa. bubnuoreka [JOK
Pemenue 3amau https://m.edso00.ru/8d12c328
49 AOcouroTHast TeMIiepaTypa. 3akoH bubnuoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSIHHEIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog)poueccma: EISOTepMa, n30X0pa Bubmmorexa [IOK
’ https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Ocrosroe ypasrerne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
>3 Peuterre sazas https://m.eds00.ru/10265a05
CBs13b aOCOJTIOTHOM TEeMIIEPATypPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpelHe KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TEIIOBOTO JIBUXKEHUS
e€ JyacTuIl
55 O06o001eHne u cucTeMaTu3anus 3HaHu’ bubnuoreka [JOK
o teme "OcHoBsl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHamuueckas cucteMa. 3aJlaHue bu6mmoreka [JOK
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BHEIIHUX ycnoBui uis T/l cucreMsl.
Bremnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl Kak cpeaHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

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

HyneBoe Hauano TepMOIMHAMUKH.

bubmmoreka [IOK
58 CaMonpou3BoJIbHAS pellaKca T
MOTIPOH3BOILHAA perakcatis T/ https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Monenb neaJIsrHOTO Ta3a B
59 TepMOAMHAMHKE. Y CJIOBHUS bubmmorexa [IOK
PMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOH MOJICIH
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIPAKEHUE JJIsI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripakenue 11t BHyTpeHHEN SHEpTryun
61 OJHOATOMHOTO HJeaJILbHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas padoTa B
62 TepMoArHAMUKe. Brruncienne padoTsl bubnuoreka [JOK
o rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/741d5738
TUarpaMme
Tennonepenada kak croco0® M3MEHEHUS
63 BHyTpeHHe# 3Heprun T]I cuctemsr 6e3 Bubmmorexa LIOK
yIp P https://m.eds00.ru/3d734561
COBEpILEHUs pabOThI
KonBekuus, TenaonpoBoJHOCTb, bu6mmoreka [JOK
64
U3JIy4CHUE https://m.edso0.ru/157b54cd
65 KoaunuectBo Temnotsl. TemnoéMKoCcTh bu6mmoreka [JOK

Tena. YAaeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IPH

bub6mmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM TIporiecce. bubnuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonuuecTBo TemoTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTruu bubnuorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
BTtopoii 3akoH TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso00.ru/2e945513
71 MakcumanbHoe 3Hadenne KITJ. Hukn bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BaHUSI TETUIOBBIX JIBUTATEIICH. bubnuoreka [JOK
TennoBoe 3arpsi3HEHUE OKPYKaroLIei https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 Pemterite saza https://m.edso0.ru/c8c70432
O06o01eHne 1 cucTeMaTu3alus 3HaHu’
bu6mmoreka [JOK
75 no teme "Tepmoannamuka. TemnaoBsie

MaIuHb"

https://m.edsoo.ru/28d62b3f
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KonTtposneHas paboTa o teme

bubmuoreka [JOK

76
"TepmoauHamuka. TeraoBsie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS. But OK
HOIMoTEKA
7 Hcnapenne n kunenue. Y nenpHas 1
6 https.//m.edso0.ru/6f8e6777
TEIUIOTa Mapo0Opa30BaAHUS
HacwImmenHbie 1 HEHACHIIICHHBIC MTaPHI.
KauectBeHHas 3aBUCUMOCTB INIOTHOCTH
Y JaBJICHUS HACBIIEHHOTO Tapa OT Bubs OK
HOIMoTEKA
78 TEMIIEPATYPhI, X HE3aBUCUMOCTD OT o
68 https://m.edsoo.ru/f5¢17d02
00BEMa HACHIIIEHHOTO Iapa.
3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT
JABJICHUS B )KUIKOCTH
79 BraxxnocTts Bozmyxa. AGCOIIOTHAS U bubnuoreka [IOK
OTHOCHTEIbHAS BIIAXKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
g https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramnmyeckue u Bu6 10K
. HOIHOTEKA
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
https://m.edso0.ru/20a88a03
KPUCTAJIJIOB
[TnaBneHne U KpUCTAIUIU3AIHA. Eu OK
nOIMoTEKA
82 V nenpHasg TEINIOoTa IJIaBJIEHUS. 1
Cv6 https://m.edsoo.ru/6ee91e9f
yOonumanus
Hedopmariuu TBEpAOTO TENA.
bubanoreka [IOK
83 Pactsoxenue u cxxarue. Cnpur. Moayinb httos://m.e dsoc])_[ru Idalaabl0
FOura. Ipenen ynpyrux nedopmarnmit T '
TemoBoe pacimupeHue KUAKOCTeH U Eufs 10K
.. HOJIMOTEKA
84 TBEPABIX TEJI. AHTAPMOHHU3M TETIOBBIX

KoJIeOaHU I qacTull BEICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue suepruu B (HazoBBIX bubmuorexa [IOK
nepexonax https://m.eds00.ru/97a0672f

bubmmoreka [{OK

86 YPaBHEHHE TEILI0BOrO danarica https://m.edsoo.ru/ab1521fb

bub6mmoreka [{OK

87 P

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

88 Kanunnspuelie sapnenus. [lapienue noa bu6mmoreka [IOK
HWCKPUBJIEHHOW MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o00meHre 1 CHCTEMAaTH3alis 3HAHUH

89 1o TeMe "ArperaTHbie COCTOSHHS bubmorexa [TOK

P https://m.edso00.ru/0b52575c
BeniectBa. dazoBbie epexoapr”
KonTtponbHas padoTa o teme
90 "ArperatHble COCTOSIHHS BEIIECTBA bubmorexa [IOK
P H ) https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoabl"
DneKkTpu3aus Tei U €€ MPOosIBICHUSL.

01 DInekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU
ONeMEeHTapHBIN AIEKTPHUUYCCKUI 3apsi.

92 3aKkoH COXpaHCHI/I}I C)J'I:KT I/I‘ICCKOFE ! bubmorera [JOK

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

93 B3aumopnericteue 3apsinoB. Todeunsie bubnuoreka [IOK
3apsaasbl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6mmoreka [JOK

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

https://m.edso0.ru/08fc19bc
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Dnektpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKUE 3aps bl https://m.edso0.ru/05c6bfal
Hanpshk€HHOCTD AMEKTPUYECKOTO TOJIS.

9% [IpoGuerit 3apsia. Jlnnum bubnuorexa [JOK
HaNPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10JIE
[ToreHumanbHOCTH

97 AJIEKTPOCTAaTUYECKOTO NoJs. PazHocTh bubnuotexa LIOK

P ’ https://m.edso00.ru/80021447
TTOTEHITNAJIOB M HAMPSHKEHUE
[TorenumansHas sHEpTUS 3apsiaa B
98 aNeKTpocTaTndeckoM mose. [loreHmman bubmmorera LIOK
p ’ https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt Bubnuorexa LTOK
P 1 g https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
[TpunIUn cynepno3uiuu bubnuoreka [JOK

100 .

AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK

101 P

CHicHHe sazat https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsaa. [lome bubnunoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00wsémy mmrapa. [lone paBHOMEpPHO Bubmmorexa LIOK

y 13 i P N P https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y CiIoBUe paBHOBECUS 3apsAI0B https://m.edso0.ru/32405eab

105 JIMBIEKTPUKH U MOTYIPOBOAHHUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh bubmiorexa LIOK
A pa. p https://m.edso0.ru/845b4f73
MIJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHUE bubnuorexa [JOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAUHEHUE bubmmoreka [IOK
KOHJEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCATopa brmmorexa [OK
p P A p https://m.edso0.ru/73a34f18
bu6moreka [IOK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsiKEHHOM YaCTHUIIbI B bubmuorexa [JOK
OJHOPOTHOM 3JIEKTPUUYECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o001eHNEe B CHCTEMAaTH3alKs 3HAHUT bubnuoreka [JOK
1o Teme "DnekTpuueckoe nosie" https://m.eds00.ru/5752603f
KonTtponpHas padoTa o tTeme bubnuoreka [JOK
114
"Dnekrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina toka. [TocTossHHBIN TOK. Y CIOBUA
115 CYIIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [IOK
yit https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
bu6mmoreka [JOK
116 14 .H
crounuiu Toka. Hanpsbierne u S/C https://m.edso00.ru/0839a115
117 3akoH OMa AJ1s1 yJacTKa LETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONIPOTHUBIICHUS bubnuorexa [IOK

OJHOPOJHOTO IMPOBOAHUKA OT IO

https://m.edsoo.ru/95fcdf51
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JUIMHBI U TUI0IIAaAU MOINCPCUYHOTO

CeUYeHUs
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajuieIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnuorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6moreka [IOK
122 Pemerre 3azas https:// m.edso;.I ru/3881b469
123 PaGora snexTpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 Pemterre sazas https:// m.edso;.I ru/6761bfof
MONTHOCTH JEKTPUIECKOTO TOKA.
125 TennoBas MOIITHOCTb, BhIAEIsIEMAas Ha Eubmaorexa HOK
https://m.eds00.ru/99750a6f
pesucTope
bu6mmoreka [JOK
126 Peuterre sazas https:// m.edsoc%.I ru/eb72fc24
197 O/JIC 1 BHyTpeHHEe CONTPOTUBIICHHE bubnnoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJIHOM (3aMKHYTOM) bubnunoreka [JOK
JIEKTPUUECKOM LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemerre safa< https://m.edsocl)_.[ru/3580b679
bu6nmoreka [JOK
130 MomHOCTS HCTOMHIK TOKA https://m.edso<])_.[ ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubnuorexa [IOK
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https://m.edso0.ru/54615632

132 Konnencarop B 11enu NoCTOSIHHOTO TOKa bubmorexa LHOK
A pBl https://m.edso0.ru/35368f3e
bubmmoreka [{OK
1 P
33 crietie sajat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "[locTostHHBIM bubnuoreka [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o reme "l[locTostHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/eb5d4687
O00011IeHNE U CHCTEMATH3ALMS 3HAHUHA
137 1o teme "IloCTOsIHHBIN 2IeKTpUUECKUi Bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o tTeme bubnuoreka [IOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas mpoBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHUI bubmmorexa [TOK
P . ’ P https://m.edsoo.ru/da794295
TOK B MeTaytax. CBepXIpoOBOIUMOCTD
DIEeKTPUYECKUN TOK B pacTBOpax u
140 acryiaBax dJEKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo.ru/4b423491
®dapanest 115 IEKTPOTU3A
bu6mmoreka [JOK
141 i i
DnexTpuyeckuit Tok B razax. [lnazma htts://m.eds00.ru/92d92f76
142 ONEKTPUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
Bakyymubie npuGopsI https://m.edsoo0.ru/2E+160
143 DneKTpUUYECKUil TOK B bubnuorexa [IOK

TOJYIIPOBOAHHUKAX

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

[TonynpoBoAHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edso0.ru/83622200

145

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HAIIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUUH MIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

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

146

®u3N4eCcKuil IPAKTUKYM I10 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBUKEHUS
C LENBIO OIPEIETICHUS MTHOBEHHOMN
ckopocTH"

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

147

DU3NYECKUH TPAKTUKYM 10 TEME
"H3mepenue ycKkopeHus pu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOW IIocKocTH"
win "HccrnenoBanue 3aBUCUIMOCTH ITyTH
OT BpEMEHH MPU PAaBHOYCKOPECHHOM
IBIKeHUN"

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

148

dusnueckuil NpakTUKYM 10 TeEMe
"M3MepeHne ycKopeHHs! CBOOOHOTO
najgeHus" win "N3ydenue qBuxKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

PuU3NUECKUH IIPAKTUKYM I10 TEME
"N3ydueHne qBUKEHUS Tea 110
OKPYXHOCTH C IIOCTOSIHHOM I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHUMOCTH TIepHoa 00pameHus
KOHHUYCCKOI'O MasaATHHUKA OT €ro
napameTpoB"

150

Pu3N4EeCKU IPAKTUKYM 110 TEME
"U3mepenune paBHOACHUCTBYIONIEH CHITBI
MIpH IBKEHUH OpyCKa MO0 HAKJIOHHOM
mockoctu" umn "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1Mo HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHOE€ PACCTOSHUE OT €r0 MaCChI"

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

®u3N4eCcKuil IPAKTUKYM I10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHHS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
65oK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55h81al

152

Ou3nyecKuil MPakTUKyM 1O TEME
"N3mepenue ko3P PUIeHTa TPEHUS 10
BEITMYMHE YIIIOBOTO KO PHUIEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBUXKEHUS OpycKa 1o
HAKJIOHHOM IIOCKOCTH C IEpEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3ydueHne IBUKEHUS IPy3a Ha Baly C
TpeHHeM"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

Du3NYEeCKUH IPAKTUKYM I10 TEME

bu6mmoreka [JOK



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

"HccnenoBanue ycioBHM paBHOBECHS
TBEPAOIO Tela, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KpPOHIITEHHOB U pacuéT CUJI yrpyroctu"
niu "M3ydeHue ycToiunBoCcTH
TBEPJOTO TeJa, UMEIOLIETO MI0IAb
onops!"

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

154

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" iy "M3Mepenune
CHWJIBI TSITH, CKOPOCTU MOJIENH
AIEKTPOMOOUJIST ¥ MOIITHOCTH CHITBI
Taru" wim "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJILCOM CHJIBI"
niu "HccnenoBanue COXpaHeHUs
HMMITYJIbCA MPHU YIPYIrOM
B3aumoaeicteun" uiu "M3mepenue
KMHETUYECKOM PHEPrUu Tena Mo
TOPMO3HOMY ITyTH"

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

155

dusnueckuil NpakTUKYM 10 TEMe
"H3yueHune U30TepMUYECKOro Mporecca
(pexOMEHI0BAHO HUCIOJIb30BAHUE
nudposoii 1abopaTopun)" uiu
"N3y4ueHne n30X0pHOTo npouecca’ uiu
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

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

156

PuU3NUECKUH IIPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemioéMKocT"
nnmu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BellecTBa" WiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

157

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIUIOTHI
riaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"U3mepenune abCOMOTHON BIAXXHOCTH
BO3JlyXa M OLIEHKA MacChl IIapoB B
nomMenieHuu". 3mepenue

ko3 durmenTa moBEpXHOCTHOTO
HaTSOKCHUS

bu6moreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DuU3NYECKUH TPAKTUKYM 10 TEME
"HaGmroienne nmpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
W3JIy4eHHs CBETOMOAa" WK
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprKallel KoHaeHcaTop' uim
"Pacripeniennenue pa3HOCTH
MOTEHIMAJIOB (HANpPsHKEHUs ) U
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

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

159

Du3N4eCKUi MPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

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



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

COEJIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaeapHOTro CONPOTUBIEHUS
npoBoHUKOB" nin "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGmnronenue anexrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "MccnenoBanue

bu6moreka [IOK

160
3aBHCUMOCTH COMPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIEPATyphl" HIN
"CHsiTHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKH Aroaa"
PesepBuEblil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/I?)Zp WS 3HAHWH 10 TEME bubmorexa LOK
" H" https://m.edso0.ru/ed017d93
Kunematuka
PesepBusblil ypok. O000IIIEHHE U
162 CI/ICTI;MaTI/ISZII_:I/I}I 3HAHWUH 110 TEME Bubmorexa LIOK
" " https://m.eds00.ru/3149956b
Jnnamuka
PesepBurblii ypok. O00011I€HIE U
163 CI/ICTIe)MaTI/ISZP WS 3HAHWH 10 TEME brbmaorexa IJOK
" 3 " https://m.edso0.ru/0f9752ac
Cratuka TBEpAOro Teia
PesepBHbIil ypok. O000IIEHE U
164 CI/ICTIe)MaTI/IBZP W 3HAHUH 10 TEME Eubmiorexa ITOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUS! B MEXaHUKE
PesepBHrlit ypok. O600IeHE U
165 cHUCTeMaTH3aIlusl 3HaHUM 110 TeMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHNE 1

. bubnmoreka [JOK
166 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBble MATUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAHUH 10 TeME 1 bubmmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe Mepexobl"
PesepBubriit ypok. O600meHne 1
168 CI/ICTIe)MaTH?,Zp ust 3HaHPII>I'IH 10 TEMeE 1 bubmorexa HOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PesepBubIit ypok. O600meHe 1
P P EII bubmuorexa [JOK
169 CUCTEMAaTH3alUs 3HAHUH 110 TeMe 1
" . N https://m.edsoo.ru/3cae6dal
[TocTosIHHBIIN NTEKTPUUECKHI TOK
Peseprubrit ypok. O6001IeHNE 1
170 CI/ICTIe)MaTI/I?)Zp us 3HaHPII>I'IH o Teme "Toku 1 bubmorera [JOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



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

11 KVIACC

[dara usyyenus

Ne Tema ypoka Ko1ecTso DJleKTpoHHbIe HH(poBbIe 00pa3oBaTeIbHbIE
n/n pecypchl
4acoB
Ilnan dakr

BzanmoielicTBrE TOCTOSTHHBIX

1 MATHHTOB M HIPOBOATHIOB © 1 02.09.2025 Bu6miorexa [JOK https://m.eds0o.ru/487a8593
TOKOM. MarauTHoe I1oJIe.
I'unoreza Ammnepa
BexTop MarHUTHON MHAYKIIVH.
I1

2 PHHIHIT cynepnf) SHHHH 1 02.09.2025 bu6moreka LIOK https://m.edsoo.ru/4clabcech
MarHuTHBIX moJieH. Jlnnun
MarHUTHOW MHIYKIIHH
M

3 ATAHTHOE TOJIE NPOBOAHIKA € 1 04.09.2025 Bu6maorexa LIOK https://m.edsoo.ru/d35d5262
TokoM. OnbIT Dpcrena
C A -

4 118 AMIIEPa, €€ HATIpaBIICHAS 1 1 04.09.2025 bu6mmoreka LIOK https://m.edsoo.ru/26d9c5ba
MO/TyJIb

5 Pemenue 3amau 1 05.09.2025 bu6mmoreka LIOK https://m.edsoo.ru/a37a0c21
I1 A .

6 PHMCHCHHC SaKOHa AMIEDd 1 09.09.2025 bubnmuoteka I{OK https://m.edsoo.ru/ad7718d7
DIIEeKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna JlopeHua, €€ HanpaBJIeHUE U

7 MOJLyIb. JIBIKeHE 3apskeHHON 1 09.09.2025 bubnuoteka I{OK https://m.edsoo.ru/c97afaal
YacCTHULbI B OJTHOPOTHOM
MarHUTHOM II0JIE
Pemenue 3amau 11.09.2025 bu6mmoreka LIOK https://m.edsoo.ru/504e98¢c7
PaGora cunel Jlopeniia 11.09.2025 bu6mmoreka LIOK https://m.edsoo.ru/d518be4b

10 Pemenue 3amau 12.09.2025 bu6mmoreka LIOK https://m.edso0o.ru/93617bd9



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9

MarauTtHoe 1oJjie B BELIECTBE.

11 deppoMarHeTHKy, rnapa- u 16.09.2025 bubnuoreka L{OK https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA

12 ¢beppomaraerukos. [Ipumenenne 16.09.2025 bubmmoreka LIOK https://m.edsoo.ru/0b58190a
(heppoMarHeTHKoB

13 Penterrte saat 1o TeMe 18.09.2025 Bu6miorexa [JOK https://m.eds0o.ru/5b55c307
"MarunuTtHOe€ ToJie"

14 Pemterrie sazati o Teme 18.09.2025 bu6moreka LIOK https://m.edsoo.ru/41c4ae8a
"MaruautHOo€ mose"
SIBneHue ANEeKTPOMAarHuTHON

15 nHaykud. [Totox BekTOpa 19.09.2025 bu6moreka [{OK https://m.edsoo.ru/b3efaOcl
MarHUTHOW MHIYKIIHH

16 OJ1C uaayKIIMN 23.09.2025 bu6mmoreka IIOK https://m.edsoo.ru/48150bd8

17 3aKOH HIICKTPOMATHHTHOH 23.09.2025 bu6moreka LIOK https://m.edsoo.ru/a6dec188
unaykuu dapanes

18 BHXPEBOC 2JICKTPHIECKOE NOC. 25.09.2025 bu6mmoreka IIOK https://m.edsoo.ru/15abel40
Toku dyko

19 AL HEAYKUMH B ABIDKYLXCA 25.09.2025 bubnuoteka I{OK https://m.edsoo.ru/0235cc02
MIPOBOTHUKAX

20 Pemenue 3amau 26.09.2025 bu6mmoreka LIOK https://m.edsoo.ru/4dfda618

21 [IpaBuno Jlenna 30.09.2025 bu6mmoreka LIOK https://m.edsoo.ru/bbc22726
NunykrusHocTh. KaTymika

22 WHJIYKTUBHOCTHU B LIETIH 30.09.2025 bu6mmoreka LIOK https://m.edsoo.ru/621eae9d
MOCTOSIHHOTO TOKa

23 Apnenue camoHnayKumn. /L 02.10.2025 bubmuoreka I{OK https://m.edsoo.ru/7ee60ca8
CaMOWHTyKIIUH

24 OHeprus MarHUTHOTO TOJIS 02.10.2025 bu6nuoreka LIOK https://m.edsoo.ru/b3cOad11
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KaTYIIKUA C TOKOM.
DNEeKTPOMarHuTHOE IoJIe

25

Pemenue 3amau

03.10.2025

bubnuoteka L{OK https://m.edsoo.ru/88f69d2b

26

O00011IeHNE ¥ CUCTEMATH3ALIMS
3HAHUH 110 TEME
"OnexTpoauHamMuka"

07.10.2025

bubnuoteka L{OK https://m.edsoo.ru/76484025

27

KonTpoabHas padorta o reme
"DnexkTpoauHaMuKa"

07.10.2025

bubnuoteka [{OK https://m.edsoo.ru/8ae09b98

28

KonebarensHas cucrema.
CBo0OoaubIe KOJIeOaHMS.
lMapmoHnueckue kosie0aHus

09.10.2025

bubnuoteka [{OK https://m.edsoo.ru/7c1db385

29

Kunematuueckoe 1 fUHaAMHYECKOE
OIMMCAaHNE KOJIEOATEIBLHBIX
IBIDKECHUN

09.10.2025

bu6mmoreka IIOK https://m.edso00.ru/87ce9498

30

DHEPreTU4ecKoe OMUCAHUE.
BbIBO TMHAMIYECKOTO OMUCaHUs
rapMOHUYECKHUX KOJIeOaHU U3 X
SHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OMUCAHUS

10.10.2025

bu6mmoreka LIOK https://m.edsoo.ru/e3c99692

31

Awmmunryaa u $asa konebanui

14.10.2025

bubnuoreka [{OK https://m.edsoo.ru/7a0c439a

32

[Tepuona u yacToTa KoJieOaHUH.
[Teproa manbx cBOOOHBIX
KoneOaHuil MaTEMaTHYECKOTO
MasTHUKa. [lepros cBoOOIHBIX
KoJebaHui PYy>KMHHOTO
MasiTHUKA

14.10.2025

bubmuoteka [{OK https://m.edsoo.ru/e0399319

33

3aryxaromue KojaebaHusl.
BrinykeHHbIE KOJIeOaHMsI.

16.10.2025

bubmuoreka I{OK https://m.edso0o.ru/72e93d09
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Pe3onanc

34 ABTOKOJICOAHUS 16.10.2025 bubmuoreka I{OK https://m.edsoo.ru/6add2644
bubnuoteka [{OK https://m.edsoo.ru/addeec71

35 Pemterrie sazat 17.102025 https://m.edsocI)_.Iru/756123c5
VYpoxk-koHpepeHuus

36 "MexaHn4yeckue KoieOaHus B 21.10.2025 bubnmoreka [{OK https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaXx"
O06o001meHre U CHCTEMaTH3aITHS

37 3HaHUH 1o TeMe "MexaHnueckue 21.10.2025 bubnuoteka [{OK https://m.edsoo.ru/eb84182f
KosieOaHus"

38 BHeKTpOMarHHTHHe KozeOanu. 23.10.2025 bubmuoreka I{OK https://m.edsoo.ru/d4adabde
KonebarenbHbIN KOHTYD
®opmyna Tomcona. CBsizb

39 AMILTHTY AL 3va Pl KOTIeHcatopa 23.10.2025 bub6mmoreka IIOK https://m.edsoo.ru/093f9afl
C aMIUTUTYJIOM CHIIBI TOKA B
KoJIeOaTeIbHOM KOHTYPE
3aK0H COXpaHEHUS PYHEPTUH B

40 HaeabHOM KOJIEOATEIHLHOM 24.10.2025 bu6mmoreka IIOK https://m.edsoo.ru/d1e2d543
KOHTYpE
3aryxaroiue 3eKTPOMarHuTHbIE

41 Kosnebanus. BeiHyX/1eHHBIE 28.10.2025 bu6mmoreka LIOK https://m.edsoo.ru/5e668619
ANIEKTPOMArHUTHBIC KOJICOaHUS
IIepemeHnHsbli TOK. Pesucrop u

42 KOHJIEHCATOP B IIENU IEPEMEHHOTO 28.10.2025 bu6mmoreka LIOK https://m.edsoo.ru/84836152
TOKa

43 Karyluika HHAYKTHBHOCTH B LCTIH 06.11.2025 bubmuoreka I{OK https://m.edsoo.ru/cfa307af
MEPEeMEHHOTO TOKa

44 3akoH OMa ISt SJIEKTPUYECKOU 06.11.2025 bu6mmoreka L{OK https://m.edsoo.ru/8bae38e6
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e NEepeMECHHOTO TOKa

MoniHOCTh NIEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIEE

45 HAYCHIe CIILL TOKA I 07.11.2025 bu6mmoreka LIOK https://m.edsoo.ru/lcac6c4c
HaIPSKCHUS
46 Pe3onanc B anekTpruvecKkoi menu 11.11.2025 bubmoreka LOK https://m.edsoo.ru/087506df
47 Pemenue 3amau 11.11.2025 bu6mmoreka IIOK https://m.edsoo.ru/al16836a4
WneansHbIif Tpancopmatop.
48 Hpoussozctso, nepepatia . 13.11.2025 Bu6miorexa [JOK https://m.edsoo.ru/fo7418ae
OoTpeOJIeHNE AIIEKTPUUECKOM
SHEPTUU
DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE AIICKTPOIHEPTHH.
49 KynbTypa ncnoaszoBanust 13.11.2025 bubnuoteka I{OK https://m.edsoo.ru/a6f74d93
JJIEKTPOIHEPTHH B MMOBCEAHCBHOM
KU3HH
50 Pemtenue 3amay 14.11.2025 bu6mmoreka LIOK https://m.edsoo.ru/ee6677ed
51 Pemtenue 3amay 18.11.2025 bu6mmoreka LIOK https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AL[MSI
52 3HAHUM MO TeMe 18.11.2025 bubnuoteka I{OK https://m.edsoo.ru/401024a9
"DneKkTpoMarHuTHbIe KoeOaHus"
MeXxaHUYEeCKUE BOJIHBI.
53 XapaKTepUCTUKN MEXAaHUYECKUX 20.11.2025 bu6nuoreka LIOK https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJTH 20.11.2025 bubmuoteka [{OK https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa 21.11.2025 bu6nuoreka LIOK https://m.edsoo.ru/138b6f09
56 Mugpassyk u yneTpassyk. 25.11.2025 Bu6miorexa [JOK https://m.eds0o.ru/7380038f

[IIymoBoOe 3arpsi3HEHKE
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OKPYKarOLIEH CpeJibl

57

Pemenue 3amau

25.11.2025

bubnuoteka [{OK https://m.edsoo.ru/cfd918bf

58

ONEeKTPOMarHUTHbIE BOJIHBI.
N3ny4yenue 351eKTpOMarHuTHBIX
BOJIH

27.11.2025

bubnuoteka [{OK https://m.edsoo.ru/714e5db1

59

SHCpFI/IfI BJIGKTpOMaFHI/ITHBIX
BoytH. CBoiicTBa
SHCKTPOMaFHI/ITHI)IX BOJIH

27.11.2025

bubnuoteka [{OK https://m.edsoo.ru/d01b818c

60

[IIkaJyia 3€eKTpPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3neKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

28.11.2025

bu6mmoreka [IOK https://m.edsoo.ru/49belf9e

61

[IpuHIHIIBI pagnOCBA3U U
TeneBuaeHus. Pagnonokanus.
DNEeKTPOMarHUTHOE 3arps3HEHNE
OKpY)Karolen cpeibl

02.12.2025

bu6mmoreka IIOK https://m.edsoo.ru/9f96f1f8

62

KonTpoabHasi padora 1o teme
"Kosebanus u BOJIHBL"

02.12.2025

bu6mmoreka LIOK https://m.edsoo.ru/4f7985a0

63

Cgert. 3aKOH IPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

04.12.2025

bu6mmoreka LIOK https://m.edsoo.ru/f9566406

64

Pemenue 3amgau Ha IIPUMCHCHUC
3aKOHa HpHMOHHHCﬁHOFO
PacipoCTpaHCHUs CBCTA

04.12.2025

bubmuoreka I{OK https://m.edsoo.ru/ea32d455

65

Ortpaxenue csera. [Inockoe
3epkano. Chepuueckoe 3epkano

05.12.2025

bubnmuoreka [{OK https://m.edsoo.ru/a005d2bb

66

[Ipenomiienue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHBIH
MOKa3aTeNb IPEJTOMIICHUS.
[TosiHOE BHYTpEHHEE OTpAKEHUE.

09.12.2025

bubnuoreka I{OK https://m.edsoo.ru/bc2e55¢cd
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[IpenenbHbIl yros noJHOTro
BHYTPEHHETO OTPAKECHUSI

Pemenue 3ana4 Ha npuMeHEHUE

67 3aKOHOB OTPAKCHUS U 09.12.2025 bubnmoreka [{OK https://m.edsoo.ru/49d830a9
MIPEIIOMIICHUS CBETA
Xon nyden B mpusMe. Jlucnepeust

68 cBera. CIIOKHBIM COCTaB OCIIOTro 11.12.2025 bubnuoreka I{OK https://m.edsoo.ru/d8elc3be
ceera. L{Bet

69 JlitseL. DOKYCHOE pacCTOSHHE i 11.12.2025 Bu6miorexa [IOK https://m.eds00.ru/60441359
OTITHYECKAs CHJIA JIMH3BI
[TocTpoenue n3obpaxkeHuit B

70 JIUH33X U UX CHCTEMaX. 12.12.2025 bubmmorexa [{OK https://m.edsoo.ru/bb53b1d5
YBenu4yeHue JUH3bI
Pemenue 3a1a4 Ha mocTpoeHue

71 M300pakKeHUH, MOTyJaeMBbIX C 16.12.2025 bubnuoteka I{OK https://m.edsoo.ru/5a868f09
TTOMOTIIBIO JIMH3

72 ['ma3 kak onruyeckas cucteMa 16.12.2025 bu6mmoreka LIOK https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst

73 MIPUMEHUMOCTH T€OMETPHUUCCKOM 18.12.2025 bubnuoteka I{OK https://m.edsoo.ru/cd174a10
ONITUKH

74 (KOpOCTS CBETA H METOJBI ce 18.12.2025 bubnuoreka I{OK https://m.edsoo.ru/f32aab06
U3MEPCHUS

75 Jucnepcus cBera 19.12.2025 bubmuoteka I{OK https://m.edsoo.ru/lel6ccée

76 WnTepdepenius ceera 23.12.2025 bu6nuoreka LIOK https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUYHUKH.

77 YcnoBus HaOMIONEHNS 23.12.2025 bu6mmoreka LIOK https://m.edsoo.ru/c6416d48
MaKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau 25.12.2025 bu6mmoreka LIOK https://m.edsoo.ru/3061de2b
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79 [Ipumenenne naTephepeHINN 25.12.2025 bubnuoreka L{OK https://m.edsoo.ru/668edbc8

80 Judpakmnus cBeTa 26.12.2025 bubnmoreka [{OK https://m.edsoo.ru/12ed04b5
JudpaxmonHas pemeérka.

81 VYcnoBue HaOJIIOACHHS TJIaBHBIX 30.12.2025 bubnuoreka I{OK https://m.edso0o.ru/f998d964
MaKCUMYyMOB

82 Pemenue 3amau 30.12.2025 bubnuoreka I{OK https://m.edsoo.ru/d58c411a
II .

83 OTEPETHOCTE CBETOBRIX BOJH 13.01.2026 bubmuoreka I{OK https://m.edsoo.ru/e9890fe9
[Tonspuzanusa ceera

84 Pemenne 3amau 13.01.2026 bubnuoreka I{OK https://m.edsoo.ru/c56c8158

85 CBeTOBEIC SIBJIICHUS B TIPHPOJIC 15.01.2026 bubmmorexa [{OK https://m.edsoo.ru/0b36363d
00606

86 © HvleHHe " CI/{,C TeMaTHf amt 15.01.2026 bubmuorexa IHOK https://m.edsoo.ru/8al4748b
3HaHui no Teme "OnTuka
K 0

87 ONTPOIBHAN pAdOTa 1O TEeME 16.01.2026 Bu6anorexa LIOK https://m.edsoo.ru/82315dd4
«OnTuka»
I'paHuUIBI MPUMEHHUMOCTH

i .3

88 [UIACCHICCKOM MEXATHICH. SAKOHI 20.01.2026 bu6mmoreka IIOK https://m.edsoo.ru/c9bd77ch
JIEKTPOAMHAMHUKH M TPUHIIMIT
OTHOCHUTEIIbHOCTH
n .

89 OCTYZIATR CHEMHABHOR TeopHHt 20.01.2026 bubmuoteka I{OK https://m.edsoo.ru/c56f05ch
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM
untepBail. [IpeoOpazoBanus
JI . .

90 OpeHlla. YCIOBHE MPHIHHHOCTH 22.01.2026 Bubmiorexa [JOK https://m.edsoo.ru/d83742bb
OTHOCHUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMeIICHNE
BPEMEHHU M COKPAIICHHUE JITTHHBI

91 DHEPIHs W UMIIYIIHC 22.01.2026 Bu6miorexa [JOK https://m.edsoo.ru/853a64fc

peHHTHBHCTCKOﬁ YaCTHUIIbI



https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc

CBs13p Macchl ¢ SHEPrUel u

92 HUMITYJIbCOM PEISTUBUCTCKOM 23.01.2026 bubnuoreka [{OK https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS

93 PaBHOBeCHOE TEIIOBOE M3ITydCHHE 27.01.2026 bubmoreka LIOK https://m.edsoo.ru/f54035a5

94 3akoH cMmenienus Buna 27.01.2026 bubnuoteka [{OK https://m.edsoo.ru/1c5ff752

95 T'moresa M. Ilarica o kpanTax. 29.01.2026 bub6nuoreka IIOK https://m.edsoo.ru/a5ffa218
DOTOHBI

96 DHeprus ¥ UMNyIbC GoToHA 29.01.2026 bubmmoreka [{OK https://m.edsoo.ru/7fb307ec

97 Porosdexr. Ombirer A. T 30.01.2026 bubmmoreka LIOK https://m.edsoo.ru/8c68e5b9
CroneroBa. 3akoHb! hoToddDhekTa
YpaBHeHue DUHIITEHA AT

98 dbotorddexra. "KpacHas rpanuma" 03.02.2026 bubnmuoteka I{OK https://m.edsoo.ru/01ef4556
dboTtorddekra

99 Aasnenne caera. Onerret I1. H. 03.02.2026 Bu6morexa LIOK https://m.edsoo.ru/64b4f966
JlebGenena

100 BonHOBBIC CBOMCTBA YaCTHII 05.02.2026 bu6mmoreka LIOK https://m.edsoo.ru/f59cfcec
Bounnsl e bpoitns. JlmuHa BOJHBI

101 A bpoiina u pasmepe! 06actu 05.02.2026 Bu6anorexa LIOK https://m.edsoo.ru/5dfsbaf1
JIOKAJTU3aIUH JIBUOKYIICHCS
YaCTHUIIBI

102 Kopmyciyatspo-soiHoBoit 06.02.2026 bubnmuoreka I{OK https://m.edsoo.ru/8ccab62a
JyaJIi3M

103 Jldpakuis SICKTPOKOB Ha 10.02.2026 bubmuoteka I{OK https://m.edsoo.ru/30dbal8c
KpHCTaiax
Crennuka usmMepeHuii B

104 Mukpomupe. CooTHOIIEHUS 10.02.2026 bubnuoreka LIOK https://m.edsoo.ru/65783dec
HeomnpenenénHocreil ['eiizendepra

105 Pemenue rpaduueckux 3anau 12.02.2026 bubnuoreka LIOK https://m.edsoo.ru/e70195bd



https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd

106

Pewrenne pacy€THbIX 3a1a4

12.02.2026

bu6mmoreka IIOK https://m.edsoo.ru/ee9b3182

107

KonTpouabHas pabora 1o temam:
"OcuoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

13.02.2026

bubnuoteka [{OK https://m.edsoo.ru/c3de891a

108

OMBITHI 1O UCCIIEIOBAHUIO
cTpoenus aroMa. [InanerapHas
Moienb atoMa Pesepdopaa

17.02.2026

bubnuoteka [{OK https://m.edsoo.ru/312b750a

109

[Tocrynater bopa

17.02.2026

bu6mmoreka IIOK https://m.edsoo.ru/404dfa9a

110

Buper cniektpoB. CrieKTp ypoBHEM
SHEPTrUH aTOMa BOJAOPOAA

19.02.2026

bu6mmoreka [IOK https://m.edsoo.ru/cf74blla

111

CrionTanHoe u BBIHYXJICHHOC
H3JTy4YCHUC CBETA

19.02.2026

bu6moreka IIOK https://m.edsoo.ru/f945d85c

112

Jlazep

20.02.2026

bu6mmoreka [IOK https://m.edsoo.ru/2288a0c4

113

Hyxknonnas Monens gapa
I'eitzenOepra-MBanenko. 3apsn u
MaccoBO€ YHCIIO sijipa. M30Tombl.
PagnoakTuBHOCTB

26.02.2026

bu6mmoreka LIOK https://m.edsoo.ru/34ada5de

114

3aKOH paJIMOaKTUBHOI'O pacraja.
CBoiicTBa HOHU3UPYIOLLETO
u3nydeHus. BiausHue
PaaIOaKTUBHOCTH Ha KUBBIE
opranusmsl. Jlozumerpus

26.02.2026

bubmuoteka I{OK https://m.edsoo.ru/aab98bef

115

OHeprus cBA3U HyKJIOHOB B sIIpe.
Snepusie cunbl. Jlepekt maccbl
anpa. SlnepHsle peakiuu.
Snepusie peakropsl. [Tpobaembl
YIPABJIIEMOTO TEPMOSIEPHOTO

27.02.2026

bubmuoteka I{OK https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

CHHTE3a. DKOJIOTUYECKHE ACTIEKTHI
pa3BUTHUSA AIEPHOU SHEPTETUKU

116

Meronp! perucTpanuy u
HCCIEA0BaHUS DIEMEHTAPHBIX
yactull. DyHJaMEeHTaJIbHbIE
B3auMOJEeNCTBUA. baprnoHsl,
ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-TinrooHHast MOJ€EIb
aZIpOHOB

03.03.2026

bubnuoteka [{OK https://m.edsoo.ru/lac08a5b

117

®du3uKa 3a npeneaaMmu
CrangaptaHoit mogenu. T€mHas
MaTepusi U TEMHAs SHEPIUs.
EnuncTBO (hM3MvecKoit KapTHHBI
MHpa

03.03.2026

bu6mmoreka IIOK https://m.edsoo.ru/c026fd37

118

OTansl Pa3BUTHA aCTPOHOMMUU.
3HayeHHe ACTPOHOMUH

05.03.2026

bu6mmoreka LIOK https://m.edsoo.ru/ad73e145

119

[IpumMeHUMOCTb 3aKOHOB (PU3UKH
U1 0OBSICHEHUS IPUPO/IBI

KOCMUYECKUX 00BEKTOB. MeTo bl
ACTPOHOMUYECKUX HCCIIEIOBAHUN

05.03.2026

bubnuoteka I{OK https://m.edsoo.ru/39c44028

120

COBpCMeHHHC OIITHYCCKHC
TCJICCKOIIbI, paAUOTCICCKOIIBI,
BHeaTMOC(I)epHaH ACTPOHOMMUA

06.03.2026

bubmuoreka [{OK https://m.edsoo.ru/4877aale

121

Bun 38é31H0r0 Heba. Co3Be3aus,
SIpKUE 3BE3NIBI, IIAHETHI, KX
BHIUMOE JBIDKEHHE

10.03.2026

bubmuoteka I{OK https://m.edsoo.ru/aac588eb

122

ConHeuHas cuCTeMa. COJ'IHI_IC.
ConHeyHas aKTUBHOCTb.

10.03.2026

bubmuoteka I{OK https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4

Ncrounuk sneprun CosHua u
3BE3]

123

3BE3/1bl, ©X OCHOBHBIE
XapakTepucTuku. /luarpaMma
"creKkTpalibHbIN Ki1ace —
CBETUMOCTD"

12.03.2026

bubnuotexa [{OK https://m.edsoo.ru/42169944

124

3Be3 1Bl TIIABHOM
IOCJIEN0BATEIBHOCTHU

12.03.2026

bubnuoteka [{OK https://m.edsoo.ru/b3ch766¢

125

Bnyrpennee ctpoenue 3BE3.
CoBpeMeHHBIE ITPEACTABICHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
CouHIta ¥ 3BE3]1. DTamkbl )KU3HU
3BE3]

13.03.2026

bubnuoteka [{OK https://m.edsoo.ru/d09da494

126

Muneunsiii [Iyte — Hama
T"amaxTnka. TUIEI rajJakTUK.
UEpHbIe IBIPHI B SAPaX TATAKTHK

17.03.2026

bu6moreka IIOK https://m.edsoo.ru/7cd10a0a

127

Bcenennas. Pacuiupenne
Bcenennoii. 3akon Xab60:ma.
Teopust bosbiioro B3peIBa.
PenukroBoe uznyueHue

17.03.2026

bu6mmoreka LIOK https://m.edsoo.ru/3dbdf0d2

128

MacmrtabHasi CTpyKTypa
Bcenennoi. Meraranaktuka

19.03.2026

bubnuoreka [{OK https://m.edsoo.ru/ce234633

129

Hepeménnsie mpobaembl
aCTPOHOMHH

19.03.2026

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

130

Du3NYEeCKUN PAKTUKYM I10 TEME
"HccmeqoBaHue MArHUTHOTO ITOJIST
NOCTOSTHHBIX MarHUTOB'" WJIM
"WccnenoBaHue CBOMCTB

20.03.2026

bubnuoreka I{OK https://m.edsoo.ru/67361aef



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

(dbeppoMarHeTUKoB" UIU
"UccnenoBanue AeHCTBHS
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

131

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3y4yeHne 3aBUCIMOCTH CHJIBI
Amnepa oT cuiibl TOKa" UK
"Onpenenenre MarHUTHOM
WHIYKIIUA Ha OCHOBE U3MEPEHUS
cuisl Ammnepa”

21.03.2026

bubnuoteka [{OK https://m.edsoo.ru/fcae91e9

132

®u3N4eCcKuil IPAKTUKYM I10 TEME
"UccneqoBanue IBICHUA
3JIEKTPOMAarHUTHOW MHIyKIHH"
unu "OnpeneneHne MHIYKIUNA
BUXPEBOTO MArHUTHOTO TOJIS"

31.03.2026

https://m.edsoo.ru/c36658da

133

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSI
camouHaykuu" uiu "Coopka
MO/IENTH JICKTPOMArHUTHOT'O
reueparopa"

31.03.2026

bu6mmoreka LIOK https://m.edsoo.ru/b8fb6391

134

Ou3nyecKuil MPakKTUKyM 10 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOAHUH HUTSHOTO U
MIPYKUHHOTO MassTHUKOB"

02.04.2026

bubmuoteka [{OK https://m.edsoo.ru/5d159d35

135

Du3NYEeCKUN PAKTUKYM I10 TEME
"ITpeoOpa3oBaHue SHEPTUH B
Py XKUHHOM MasiTHUKE"

02.04.2026

bubmuoTeka I{OK https://m.edsoo.ru/a28026bd

136

Du3N4EeCKUH PAKTUKYM I10 TEME

03.04.2026

bubmuoteka I{OK https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

"UccnenoBanue nepeMeHHOTO
TOKa 4Yepe3 MOCIeJ0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYILKY U PE3UCTOp" WU
"UccnemoBanue padOThI
VCTOYHHUKOB CBETA B IIETIH
MIEpEMEHHOT0 TOKa"

137

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

07.04.2026

bubnuoteka [{OK https://m.edsoo.ru/b100661a

138

®u3N4eCKU IPAKTUKYM IO TEME
"N3mepenune nokasarens
MpETOMJICHHUSI CTEKJIA" UIn
"[Tomyuenue n3o0OpaxeHus B
CUCTEME U3 IUIOCKOTO 3epKajia U
JUH3BI"

07.04.2026

bu6mmoreka IIOK https://m.edsoo.ru/42569eal

139

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU
(OKyCHOTO paccTOSTHUS OT
BEIECTBA (Ha MPUMEPE KUTKUX
nuH3)" uwm "U3mepenue
(hOKyCHOTO paccTosSTHUS
paccenBarONIUX JUH3"

09.04.2026

bubmuoteka I{OK https://m.edsoo.ru/b879fb3f

140

DuU3NYEeCKUN PAKTUKYM I10 TEME
"Habmronenue audpakuuu,
UHTepEPEHIINH U TOISPU3ALUH
cBera"

09.04.2026

bubmuoreka I{OK https://m.edsoo.ru/8b7ac737

141

Du3N4eCKUi MPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJIbca U

10.04.2026

bubmuoteka I{OK https://m.edsoo.ru/63756c47



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

SHEPTUU PEISATUBUCTCKUX YACTHIL
(o ¢oTorpadusm TpekoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka
Ha OCHOBE UCCIIEZIOBaHMS
dhoTorddexra" nnm
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMO]] OT
HaIpsKeHUs "

14.04.2026

bubnuoteka [{OK https://m.edsoo.ru/eb916f82

143

®u3N4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue cnekTpa
Pa3peKEHHOTO ATOMAapHOTO
BOJIOPOJIa U UBMEPEHUE
nocrosiHHOM Punbepra"

14.04.2026

bu6moreka LIOK https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ UCNOJIb30BaHUEM
nozumerpa" win "H3ydyenue
MOTJIONIEHUS OeTa-4aCTHII
aIfoMUHNEM"

16.04.2026

bu6mmoreka LIOK https://m.edsoo.ru/c3dabe6e

145

du3nuecKuil MPaKTHKYM 110 TEMe
"HaOmronenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
TIPUIIOKCHUH ISl OTIpeIeTICHUS
MIOJIOKEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE

16.04.2026

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



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro MoyIapus
U sipKue 3BE3/1b1" WK
"Habnronenus B Teneckorn JIyHbI,
IUIAHET, TYMAHHOCTEN U 3BE3HBIX
CKOIUIEHUH"

146

O06o01enre U cucTeMaTu3arus
3HaHUH. Posib pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ATUYECKOH chepax nesTeTbHOCTH
L ): 1]

17.04.2026

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

147

OO6o01enre U cucTeMaTru3arus
3HaHu#. Posib 1 MecTo pu3uku u
aCTPOHOMHUHU B COBPEMEHHOM
HAy4YHOM KapTHHE MHUpA

21.04.2026

bu6mmoreka LIOK https://m.edsoo.ru/18f19f7¢c

148

O06o01eHre U cucTeMaTru3amus
3HaHu#. Posib pusnueckoit Teopun
B (popMHpoBaHUM NpeACTABICHUI
0 (pusmveckoi KapTHHE MUPAa,
MecTO (pU3UYECKON KapTHHBI MUpa
B 00111eM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIpeICTaBJICHUI O PUPOIE

21.04.2026

bu6mmoreka LIOK https://m.edsoo.ru/e7d400f4

149

O000I11IeHNE U CUCTEMATH3ALI[HSI
3gaui o treMe "Kunemaruka"

23.04.2026

bubmuoteka I{OK https://m.edsoo.ru/b032fcab

150

O000I11[eHNE U CUCTEMATH3ALIHS
3ganui o reMe "Kunemaruka"

23.04.2026

bubmuoTeka [{OK https://m.edsoo.ru/4e31b507

151

OO6o01IeHre U cucTeMaTu3arus
3HaHui no teme "J[uHamuka"

24.04.2026

bubmuoreka I{OK https://m.edsoo.ru/2dfbafcs



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
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152

O00011IeHNE U CUCTEMATHU3AIIUS
3ganui o reme "CraTtuka
TBEpJ0TO Tea"

28.04.2026

bubnuoteka L{OK https://m.edsoo.ru/3ccad82e

153

O00011IeHNE ¥ CUCTEMATH3ALMS
3HAHUU 10 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

28.04.2026

bubnuoteka [{OK https://m.edsoo.ru/32a4d1a0

154

O06o001Ienre U cucTeMaTu3aIus
3HaHUH 1o TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHYECKO U
Teopun"

30.04.2026

bubnuoteka [{OK https://m.edsoo.ru/ed440ca8

155

O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUH 110 TEME
"TepmoanHamuka. TeroBbie
MaIlIuHBL"

30.04.2026

bu6moreka IIOK https://m.edsoo.ru/c63f7¢10

156

O06o00meHNe U CHCTEMAaTH3aITHS
3HaHUM Mo Teme "ArperaTHble
cocTOosiHHA BelecTBa. Da30BbIe
nepexonl"

05.05.2026

bu6mmoreka LIOK https://m.edsoo.ru/1d36b5b1

157

O0001IeHre U cUCTEMATU3ALII

3HaHUM N0 TeMe "DIEeKTpUYEcKoe

noie"

05.05.2026

bubnuoteka [{OK https://m.edsoo.ru/3bf0defd

158

O00011IeHNE U CUCTEMATH3AL[MSI
3HaHUU 110 TeMme "T1oCTOSTHHBIN
EKTPUYECKHM TOK"

07.05.2026

bubmuoteka [{OK https://m.edsoo.ru/71453ee6

159

O000I11[eHNE U CUCTEMATH3ALIHS
3gaHui o teMe "Toku B
pa3nu4HbIX cpenax”

07.05.2026

bubnmuoteka [{OK https://m.edsoo.ru/3d40077a

160

O00011IeHHE U CUCTEMATU3 AU

08.05.2026

bubmuoreka I{OK https://m.edsoo.ru/3b4c06ae



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
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3HAHUHU 110 TeMe "MarauTaoe
noie"

161

PesepBHelii ypok. O000IICHNE 1
cHCTEMAaTH3alMsI 3HaHUI 110 TEME
"JJIeKTpOMarHuTHAs UHIYKIUs"

12.05.2026

bu6mmoreka LIOK https://m.edso0o.ru/053e2248

162

Pesepsubiit ypok. O60011eHNE 1
CHCTEMATH3AIMS 3HAHUI [0 TEME
"Mexanndeckue xoiaeoanus"

12.05.2026

bubnuoteka [{OK https://m.edsoo.ru/d6310bfd

163

Peseprubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TeEME
"JJIeKTpOMarHuTHBIE KoeOanus "

14.05.2026

bubnuoteka [{OK https://m.edsoo.ru/5e2bb83d

164

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alMsl 3HaHU 10 TeMe
"MexaHu4eckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

14.05.2026

bu6moreka IIOK https://m.edsoo.ru/96a7a2dd

165

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3allMsl 3HAaHHi 110 TeMe
"Onruxka"

15.05.2026

bu6mmoreka LIOK https://m.edsoo.ru/52ad1603

166

PesepBHbIit ypok. O600mIEeHre n
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Ocnossl CTO"

19.05.2026

bubmuoreka I{OK https://m.edsoo.ru/5bec1c65

167

PesepBuslit ypok. O600mIeHE U
CHUCTeMaTH3allus 3HAHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

19.05.2026

bubnmuoreka I{OK https://m.edsoo.ru/f7¢59d38

168

PesepBHrlit ypok. O600IeHE U
CHCTEMAaTU3alMs 3HAHUH 110 TEME
"dus3uka aroma"

21.05.2026

bubmuoreka I{OK https://m.edsoo.ru/1f511654



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

PesepBHeiit ypok. O600mIeHNE 1
cCucreMaru3sanus 3HAHHUH 110 TEME

169 1 21.05.2026 bubnuoreka I{OK https://m.edsoo.ru/905c5¢ce0
"®du3uKa aTOMHOTO Spa U
3JIEMEHTapHbIX yacTull"
PesepBHeIit ypok. O600IICHNE 1
170 CHUCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1 22.05.2026 bu6mmoreka LIOK https://m.edsoo.ru/2bffb94c
"OnemeHTh! acTpou3uKu"
OBIIEE KOJIMYECTBO YACOB I1O 170

[TPOI'PAMME



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA MPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHON HAYYHOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOUW TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, MHepLHaibHasl cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN Ia3; MOJEIH CTPOCHUS Ia30B, )KUIKOCTEH U TBEPABIX TE,
TOYEYHBIN AIIEKTPUUECKUM 3aps]l — IPH pelIeHUH GU3NYECKUX 3a]1a4

10.3

PacnioznaBate pusnueckue sBieHus (MpoIecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYSIPHO-KMHETHYECKOH TEOpUU  CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)XHOCTH, HHEpIUs, B3auMoieicTBue Tei; auddysus, OpOyHOBCKOE
JBYDKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE pAaBHOBECHE, HCIAapeHHE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIIM3alNs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEXy IapaMeTpaMH COCTOSIHHS ra3za B M30IpoLEeccax; JIEKTpU3aus Ted,
B3aMMO/JIEHICTBHE 3apsIJI0B

10.4

OnuceBaTh MEXaHUYIECKOE ABHXKCHUEC, UCIIOJIb3Ys (1)I/ISI/ILIGCKI/I6 BCIIMYHNHBI:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€jia, CUiia,
HUMITYJIBC  TEJIa, KHHCTUUYCCKAA DOHEpIruda, IOTCHLHUAJIbHAA  OHCPTIU:,
MECXaHHNYCCKasd pa60Ta, MCXaHHYCCKasd MOIIHOCTb, IIpH  OIIMCAaHHUH
IIPpaBUJIbHO TPAKTOBATb (1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI HCIIOJIb3YEMbIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUTb Q)OpMYHLI, CBA3BIBAIOIIUC HNAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnucelBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBHIE SIBJICHUS,
UCTOJB3Ys (U3NYECKHEe BEIMYUHBI: JaBJIEHUE ra3a, TeMiepaTypa, CpeaHss
KHHETUYeCKast SHEprus Xa0THUYECKOTO JBYKCHHUS MOJIEKYI,
CpPEIHEKBAaJpaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQUIMEHT NOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIBHO TPAKTOBATH (DPM3NUYECKUN
CMBIC]I MCHOJIb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AWHUIBI, HAXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceiBaTh  W3yYEHHBIE  JJIEKTPUYECKHME  CBOWCTBA  BEUIECTBA U
AJIEKTPUYECKHE SIBICHUS (TIPOLIECCHI), MCIONB3Ys (U3NUECKUE BEIUYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsLKEHHOCTh  II0JIH,
IIOTEHLMAJl, Pa3HOCTh IIOTEHLIUAJIOB; IIPU ONKMCAHUM NPABUIILHO TPAKTOBATH
(U3NYEeCKUN CMBICT UCTIOIB3YEMBIX BEJIMYHMH, UX 0003HAYCHHS U €TUHHIIbI;
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (H3UYECKYIO BEIMYHHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIOJIB3YS (hPU3NUIECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Ill 3axkons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHMs
UMITyJbCa, TPUHLMUI  CYNEPHO3UIUN CWJ, TPUHLHUII pPaBHOIpPaBUS
WHEPHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JIBMKEHUS MOJIEKYJd ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyrnoHa; mpu 3TOM pas3nuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4ecKOoe BhIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS  UX  0€30MacHOTO
HCIIOJI30BAHUSA B ITOBCEIHEBHOM KH3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIIOJF30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3aady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyI0BaHHUsI, IPOBOIUTH OTIBIT
¥ GOPMYITUPOBATH BBHIBOJIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA U HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKHU HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBath  3aBHCHUMOCTHU MCKIY (1)I/ISI/ILIGCKI/IMI/I BCiIn4ynHamMmn ¢C
HCIIOJIb30BAHUCM  IIPAMBIX I/I3MepeHI/II71; Inpu 3TOM  KOHCTPYUPOBATHb
YCTAaHOBKY, (bl/IKCI/IpOBaTB PE3YyJIbTAThI nonyquHoﬁ 3aBUCHUMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(bI/IKOB, AC€J1aTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

CobmnronaTh npaBuia 6€30MacHOTO TPya MPU MPOBEJCHNUN UCCIIE0BAaHU B
paMkax  y4eOHOro  HSKCIIepUMEHTa, y4eOHO-MCCIIeNOBAaTENbCKONH U
IIPOEKTHOM AEATEIBLHOCTH C MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 0O0PYIOBAHUS

10.13

Pemate pacu€rHple 3aauyu C SBHO 3aJaHHON (U3NYECKOW MOIEINBIO,
WCTOJIB3YS (PU3UYECKUE 3aKOHBI M MPUHIIHIIBI; HA OCHOBE aHAJIN3a yCIOBHS
3a/1aul BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEIUUMHBI
u ¢dopMynbl, HEOOXOMUMBbIC asi €€ peIIeHUs, MPOBOIUTH PacuéThl W
OIICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI

10.14

Pematp KaueCTBCHHBIC 3a/1auu: BBICTpanBaTh JIOTHYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PpACCYKJECHHM C OMOpod Ha HM3y4YEHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMHd  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHbIE ~ TEXHOJOIMM JUIi  TOWCKa, CTPYKTYpUPOBAHUS,
UHTEpPIPETallUM U TPEACTaBIEHUS Y4eOHOM U HaydHO-NOMYJISPHOU
UHPOpPMALIMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoAMTH MpUMEPHI BKJIala POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB
B pa3BUTUE HAayKd, OOBSCHEHUE TIPOLIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBaTh TeopeTndeckue 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedyeHust 0Oe30macHOCTH Mpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOICTBAMH, JIJIsI COXPAHEHUS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOI'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBIOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTh B HCECTAHAAPTHBIX CUTyalUsAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJIO0ro M3 YYaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHUHU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOW MESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUPA

11.2

Y4uUTHIBATH IrpaHulibl TIPUMCHCHUSA H3YUCHHBIX (1)I/ISI/I“IGCKI/IX MO,I[CJIeﬁi
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aTOMa, HYKIIOHHasA
MOJCJIb aTOMHOTO AApa IMpU pCHICHUN (I)I/I3I/I‘IGCKI/IX 3aaaq

11.3

Pacnio3naBars (usnveckue sBJICHUs (TIPOLIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (U3UKU: DIIEKTPHUYECKAs
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AJICKTPOMATrHUTHAS WHIYKIUS, ICHCTBHE
MarHMTHOTO TIOJIi HA TPOBOJHMK C TOKOM W JBWKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHUS u BOJIHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXKEHHe, IMpeNIOMIICHHe, HWHTep(epeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIEKTPUUCCKHI
addekt (poTodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aroMa  BOJOpOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHas




PaaOaKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, MAar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh DPA3JIMYHBIX Cped) U
SJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hU3HYecKue
BCJIMYMHBL: JICKTPUICCKUI 3apsi, CHUJIa TOKA, SJICKTPUUIECKOE HAIPSDKEHUE,
JIIEKTPUYECKOE COMPOTHUBJICHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuia JlopeHna,
WHAYKTUBHOCTb KAaTYHIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOTI'O HOJ’IGﬁ,
MeprUo W YacToTa KoieOaHWi B KojeOaTeThbHOM KOHTYpE, 3apsl U CHIa
TOKa B TIpPOIllECC€ TapMOHMYECKHX OJECKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYEeCKas CHJla JIMH3BI; TPU  OINHCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003Ha4YeHMs] U EIUHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS U TPOIECCHI, HCIOIB3YS
(u3UYecKre BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
U YacToTa CBEeTa, PHEPrus M HMIYJIbC (POTOHA, MEepHoJ] MoJypacrnana,
SHEPTHsl CBS3W aTOMHBIX SJIep; MPH ONMWUCAHWU TPABWIBHO TPAKTOBATH
(bu3nuecKuit CMBICI UCTOIb3yEMbIX BEIUYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HAU€HUE (PU3NIECKOM BETMYUHBI

11.6

AHanu3upoBath GpU3NUECKHUE MPOIIECCHI U SBICHUS, UCTONb3Yys (PU3NUECKUE
3aKOHBl W MPHUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJEIOBaTENIbHOTO U
napauieIbHOTO COeIMHEHUsI MPOBOJIHUKOB, 3akoH J[xoynsa — Jlenna, 3akox
ANEKTPOMArHUTHOM MHIYKIHUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHHUS CBETAa, YPaBHEHHE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpAaHEHHUS DSHEPTuu, 3aKOH
COXPaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHHUS 3JEKTPHUUECKOTO 3apsijia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH paJlOaKTUBHOTO
pacmaja; Mmpu STOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHE U YyCJIoBHs  (TpaHMIBI,  0O0JIACTH)
IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HAIllpaBJICHUC  BCKTOpa HWHAYKIOUHW  MArHtuTHOTO  IOJIA
IMPOBOAHUKA C TOKOM, CHUJIbL AMnepa " CUJIBI HopeHua

11.8

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3AaBAEMOE IJIOCKHM 3€pPKajioM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
IIPOLIECCOB C MCMOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI; IPU ITOM
(dopmynupoBath mpobaeMy (3aauy) U TUMOTE3y y4eOHOTO PKCIIEPUMEHTa,
coOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000pPYAOBaHUS, MPOBOJAUTE OIIBIT
1 (OpPMYyIUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBHHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘{CCKI/IX BCINYHNH,
Ipu 35TOM BI:IGI/IpaTI: ONTUMAIIBHBIN CIIOCO0 U3MCPCHUA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
MPSIMBIX M3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl TONYYEHHOW 3aBHCHMOCTH (DM3WYECKUX BEIWYMH B BUJC
TaOuIl ¥ TpaUKOB, IEIaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIIECIOBAHUS

11.12

CobmnronaTh paBuiIa 6€301aCHOTO TPYya MPH MPOBEJICHNUN UCCIIETOBAHMIA B
paMkKax  y4eOHOrO  DKCIEPHMEHTa, y4eOHO-HCCIEeNOBATENbCKOH U
HpOGKTHOﬁ ACATCIIBHOCTU C UCITOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOﬁCTB u
71a60paTOPHOTO 0OOPYIOBAHUS

11.13

Pemats pacu€rHble 3agauu C SBHO 3a/JaHHOM (PU3MYECKONW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U IIPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4du BI)I6I/IpaTB (1)I/ISI/I‘~IGCKYIO MOAECIIb, BBIJCIIATH (1)I/ISI/I‘I€CKI/IC BCJINYHHBI
u ¢GopMyabl, HeoOXOquUMbIE A €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATh PCAIbHOCTDH IMOJTYUCHHOI'O 3HAYCHUA (1)I/I3I/ILIGCKOI71 BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBAaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY pacCyXICHUH C ONOpPOW Ha HW3Y4YCHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pemieHUHd  yuyeOHBIX  3aJad  COBpPEMEHHbIE
nH(OpPMALlMOHHBIE  TEXHOJOTMU Uil  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTalii M TMpeACTaBleHUs Yy4yeOHOW U Hay4HO-TIOMYJISpPHOU
nHdopMalnuy, TMOJYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI HCI;'ICTBHH MalllMH, HpI/I60pOB N TCEXHHUYCCKHUX
YCTPOﬁCTB; pasjiniuatb YCIOBHA HX 0€e30I1aCHOI0  MCIIOJL30BAaHUS B
HOBCCHHGBHOﬁ KHU3HU

11.17

[IpuBoAUTE MpUMEpHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IIPOIECCOB OKPYXKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TEOPETUYECKUE 3HAHUS 1O (PU3HKE B TIOBCEIHEBHOW KU3HU
st obecrieueHnss O€30MAaCHOCTH TIpH  oOpamieHuu ¢ npubopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0POBbSI M COOJFOICHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotate B Tpymme C BBIMOJHEHHWEM pPa3UYHbIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbBI, PAIMOHAILHO PACHpPENeNsiaTh 00sS3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYaIlUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMmaTtpuBaeMoil mpooOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JIEMECHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYUYHOI'O [IO3HAHU A

11

®dusnka — Hayka O mnpupone. HaydHble MeTOmbI
IIO3HAHMS OKPYKAroIIero Mupa. Posib skcnepumenTa
M TEOpUM B IIPOLECCE TO3HAHUA IMPUPOIBI.
OKCIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunbie rumnortessl. ®dusnyeckue
3aKOHBl W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akoHOB. [IpUHIMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTUYECKOU ESITEIbHOCTH JIIOICH

MEXAHHUKA

#H#HPar###KUHEMATHUKA

2.11

Mexannueckoe TNBIDKECHHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro aBwkeHusa. Cucrema oTc4Yéra.
Tpaektopus

2.1.2

[lepemenienue, CKOpOCTh (CpedHsisi CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHATbHON
TOYKH, UX MPOCSKIIMU Ha OCH CHCTEMbl KOOPJIMHAT.
Clio)xeHue epeMeILeHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOC U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC
JABHXXCHHUC. Fpa(I)I/IKI/I 3aBUCUMOCTH KOOpPAHHAT,
CKOPOCTH, YCKOPCHHA, IYTU U J[CPCMCUICHUSA
MaTepI/IaHBHOﬁ TOYKH OT BpCMCHU

2.1.4

CBo0OoHOE MasieHne. Y CKOpeHne cBOOOTHOTO
naJIcHus

2.15

Kpuponmneiinoe JIBHOKEHHE. PaBHOMepHOE
JBU)KEHUE MaTEpPUAIIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas cKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yacToTa. L[eHTpoCTpEMUTENBHOE YCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMCETP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEPpCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctd. HMccnenoBaHue COOTHOLIEHUS MEXKIY




MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, paBHOW HYJ0. M3ydeHue IBHKEHHS
mapuka B BA3KOW KHAKOCTU. M3yueHue NBHKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

H#Par## JUHAMUKA

2.2.1

[Ipuanun  otHocurensHOocTH ['aymnes. Ilepsbiid
3akoH HerotoHa. HepumanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepuaibHbIX TOUEK

2.2.4

3akOoH BceMHUpHOro TAroTeHud. Cuia TAKECTH.
ITepBas kocMuueckast ckopocTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbXKEHUsI U cuia TpeHus mnokos. Kosddumument
Tperust. Cuia CONpOTUBIICHUS TIPU IBWKEHUH Teja
B KHJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenbHOe W BpalIATSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCUTEIHLHO OCH BpalicHus.

IIneyo cuiibl. YcnoBus paBHOBECUS TBEPAOTO TENA B
14(6(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckue paboThl. 3yueHwe  IBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH TOJ JeiCTBHEM
HECKOJIbKUX cui. McciaenoBanue 3aBUCHMOCTH CHJI
yIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMOit
IOpY)KUHE M PE3UHOBOM 00pasle, OT BETUYMHBI UX
nedopmanuu. MccnenoBanue ycioBUH paBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh BPALLEHUS

2.3

#H#HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

2.3.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHyJ'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHus mMmnyiasca B MCO. PeaktuBHoE
JBUKEHHE

2.3.3

PaGora cunel




2.3.4

MouHoCcTEs CHIIBI

2.3.5

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[ToreHunaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHO I MIPYXHUHBI.
[NoTenumansHas YHEPTUs TesIa BOIM3HM MOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHbple 1 HEMOTEHIMAIbHbIE CHIIbL. CBSI3b
paboThl HENOTEHLMAJIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEprud CUCTEMBI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUUYECKOMN SHEePTUu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOWCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue padoTsl. M3yueHne cBA3u ckopocTeit
TeJI Npu Heynpyrom ynape. MccnenoBaHue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPIuH Tena

3 MOJIEKVJISAPHAS ®U3UKA U TEPMOAMHAMUKA
HH#Par####OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUN

OcHoBHbIE TMOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapaktep ABUKEHUS U B3aUMOCHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, >XKHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOICTB BEIECTBA HAa OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYI. KonunuectBo BEII[ECTBA.

o IMTocTrostHHas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKONH TEOPUU HUJECAIBHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOM JHEPruu  TEIJIOBOTO  JIBMIKEHHS
yacrtull ra3a. [llkama remneparyp KenpBuna

317 VYpaBuenne Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBsbIe 3akoHbI. M30mporiecchl B UAeaIbHOM rase ¢

MMOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCpMaA,




u30Xxo0pa, u3obapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoOMeTp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KoMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEpPrusi TEPMOJIMHAMUYECKOW CHCTEMBI U CIOCOObI
€€ U3MEHEHU

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIavH: TETIOMPOBOAHOCTb,
KOHBEKIIMSI, W3IydeHue. TermmoéMKOCTh,  Tena.
VnaenrHasg  TemIOEMKOCTH  BemmlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBblii  3akoH TepmoavHaMuKH. IIpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKH K H30IPOLIECCAM.
['padpuueckas maTEpIpeTanus paboThI ra3a

3.2.5

TenmoBrwie MAaIIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII/I) termmoBo#t Mmamuubl. [{uki
Kapno u ero KII/]

3.2.6

Bropoii 3akon TepmomuHamMuku. HeoOpaTtumocTh
IpOLECCOB B Mmpupoje. TerioBble JBUraTEIH.
DKonorudeckue npoOiaemMbl TEIIOIHEPTe€TUKH

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUTI'aTCJIb BHYTPCHHETO
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITUOHECD

3.2.8

[Ipaktnueckue pabotel. M3MmepeHue ynenbHOU

TEILUIOEMKOCTH

3.3

##Par###AI'PEI' ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u kouzaeHcauus. Mcmapenue u
KUTNIEHWEe. YJienbHas TeIioTa MapooOpa3oBaHMsL.
3aBUCUMOCTB TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AOcomoTHas ¥ OTHOCUTENbHAS BIXKHOCTh BO3IyXa.
Hacpiennsii nap

3.3.3

Tépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHU30TPONUS CBOMCTB KpucCTaJIoB. JKuakue

Kpuctaisl. CoBpeMEHHbBIE MaTEpUAIIbI




IInaBnenue u KpucTajljim3alius. VaenpHas TemioTa

3.34
iassieHus. Cyonumanus
3.3.5 YpaBHeHHUE TEIIOBOTO OanaHca
Texanueckue YCTPOMCTBA: TUTPOMETP u
336 TICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU TOJIYYCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. V3mepeHue BIIAXHOCTU
BO31yXa
4 OJIEKTPOAMMHAMUKA
###HPar#HH#IJIEKTPOCTATUKA
411 DnekTpuzanusi Tel. OJeKTpudeckuid 3apsa.  [[Ba
BHJIA YJIEKTPHUYECKHUX 3apsiIOB
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
414 BzaumonerictBue 3apsinoB. 3akoH Kymnona
DIIEKTPUYECKOE noJie. Hanpspokénnocthb
4.15 AIEKTPUYECKOTO TMOJs. [IpuHIHI Cynmeprno3uIiny.
JIuHauy HanpsKEHHOCTH JEKTPUUECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
ITorennuain. PasHoCTh IOTEHITNAIOB
4.1 [IpoBOOHMKKM U  JIUAJIIEKTPUKA B  IMOCTOSHHOM
4.1.7 INEKTPUIECKOM noJie. Jusnextpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOPa
Texnuueckue yCTpoiicTBa: ANEKTPOCKOIL,
419 ANEKTPOMETD, ANEKTPOCTaTHUYECKas 3aIuTa,
3a3eMJICHHE  JJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTEP
4.1.10 HpaKTI/I‘{eCKI/Ie paboTHL. Nsmepenne
3IEKTPOEMKOCTH KOHAEHCaTOpa
##Part##TIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcenoBus CYILECTBOBaHUS MOCTOSIHHOTO
421 3IEKTpUUECKOTo ToKa. Mctounuku Toka. Cuia Toxa.
4.2 ITocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ass ygacTka Lenu
423 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE

COIMIPOTHUBJICHUC BCIICCTBA




4.2.4

HOCH@I[OB&TGJIBHOG, mapajijieJibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOAHUKORB

4.2.5

Pabora snexrpudueckoro Toka. 3akoH Jlxoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoBwkymas cuna (manee — OJC) wm
BHYTPEHHEEC CONMPOTUBICHUE HCTOYHHUKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
3JeKTpUYecKol nenu. KopoTkoe 3ambikaHne

4.2.8

DONEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAIIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBepXIpoOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBoaauku. CoOCTBEHHass W TpPUMECHas
MPOBOJIMMOCTh TIOJIYMPOBOHUKOB. CBoMcTBa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B 3JIEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYeCKUil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psifl. Pas3nuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

Texnuyeckue yCTpOHCTBa: aMIepMETp, BOJIBTMETD,
peocTaT, UCTOYHHUKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIE
npuOopHI, AJIEKTPOOCBETUTEIbHBIE puOopHI,
TEPMOMETP COINPOTUBIICHUS, BAKyyMHBIH THO/,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaTbBAHUKA

4.2.14

[Ipaktuueckue paboTel. M3yueHue CMemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UN3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO CONMPOTUBIICHUSL. Habmronenue
3JEKTPOJIN3a

11 KIIACC
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IIpoBepsiemble 371eMeHTbI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

#HPar#H#MAIT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAS MHAY KW A




IlocTosHHbBIE MAarHuThl. B3aumoeiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
432 [IpuHnun cynepno3unuu. JIMHUM  MarHUTHOMN
e MHAyKuuu. KapTuHa TuHHI MarHUTHOM MHAYKLIIUA
TI0JISI IOCTOSTHHBIX MAarHUTOB
MarauTtHO€E 1oJie MPOBOJHUKA C TOKOM. Kaptuna
JUHUH TOJI JUTMHHOTO MPSMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb ¥ HaIIPaBJICHHE
Cuna JlopeHna, €€ MOIy/lb W HamIpaBJICHHUE.
4.3.5 JIBr>KeHME 3apsyKEHHON YacTUIbl B OJHOPOJHOM
MarHuTHoM noJie. Pabota cunet Jlopenma
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
4.3.7 [ToTox BEKTOpa MarHUTHOM MHAYKLIUN
438 OJIC  wHaykuuu. 3aKOH  AJIEKTPOMArHUTHOU
e unaykuuu Gapanes
Buxpeoe anexkrpuueckoe nose. 3JC uHAYKIIMU B
4.3.9 MIPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNATeIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NunyktuBHOCTh. SABNeHHe camouHaykiuu. 2JC
e CaMOMHIYKIIMU
4.3.12 DHeprust MarHuTHOTO TIOJIST KaTYIIKHA ¢ TOKOM
4.3.13 DIIEKTPOMAarHUTHOE I0JIe
Texnudeckue ycTpoicTBa: MOCTOSHHBIE MArHHTHI,
4.3.14 ANEKTPOMATrHUTHI, 3JIEKTPOBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydyeHHe MarHUTHOTO
MOJIS KaTyIIKH ¢ TokoM. MccnenoBanue neiicTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  ABIEHUS  DJIEKTPOMArHUTHOM
UHAYKIAN
5 KOJIEBAHU S 1 BOJIHBI
#HPartH#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenpnast cucrema. CBoOOgHBIE KONIEOAHUSI.
5.1 5.1.1 l'apmonnueckue xonebanus. Ilepuon, wacrora,
amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTH4ECKUN MAsITHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  IUHAMUYECKOE  OMHUCAHUE
K0JIe0aTEIBHOTO JBHKCHUS

5.1.4

[IpeBpamienue 5SHepruM NOpH TapMOHUYECKHUX
kosieOaHusx. CBsA3p  aMIUIMTYAbl  KoJieOaHM
UCXOJHOW BEIMUYMHBI C aMIUIMTyJaMu KoyieOaHMi
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYP. CBobomaHbIe
JJIEKTPOMArHuTHBIE KOJeOaHWsT B  HWACATHHOM
KOJIe0aTeTbHOM  KOHTYpe. AHAIOTHUS  MEXIy
MEXaHHYECKIMH u AIIEKTPOMATrHUTHBIMH
konebanusimu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpe

5.1.7

BrinyXeHHBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXIEeHHbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.

5.1.8

[TepemennsbIii Tok. CHHYCOUAIbHBIA IEPEMEHHBIN
TOK.

5.1.9

MOIHOCTh MEPEMEHHOTIO TOKAa. AMIUIUTYIHOE W
JIEHCTBYIOIEE 3HAYCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IlpousBoacTBo, mepegada u
notpedieHue ANEKTPUYECKOM SHEPTrHUH.
OKOJIOTUYECKHE  PUCKA  TPH  IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHu. Kynberypa
UCIIOJIb30BAaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3ZHU

5.1.11

Texnuueckue yCTpOMCTBA: ceiicmorpad,
ANEKTPUYECKHUI 3BOHOK, IMHUU 3JIEKTpOIepe1ad

5.1.12

[IpakTuueckue paboTHL. HccnenoBanue
3aBUCHUMOCTH NIEpUO01a MajbIX KoJIeOaHuii rpy3a Ha
HUTH OT JJAUHBI HUTH W MacChl Tpy3a.
HccnenoBanue mNepeMEHHOTO TOKAa B LENU U3
MIOCJIEZIOBATEIBHO COEAUHEHHBIX KOHJIEHCATOpa,
KaTyLIKHU U PE3UcTopa

5.2

#H#HPart#H#MEXAHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHs. [Tepuon. CkopocTb
pacrpocTpaHeHHs ¥ AJIUHA BoJHBL. [lonepednsie u
IPOJOJIbHBIE BOJIHBI
599 #HH#HPar###  Untepdepenuuss u - audpaxums

MCXaHHUYCCKUX BOJIH




5.2.3

3Byk. Ckopoctb 3ByKa. I’ poMKkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.2.4

ONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS H3JIy4€HUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B u v B anekTpoMarHuTHON BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPayKE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3anus, TQpakius,
uHtepdepenuss. CKOPOCTh AIIEKTPOMATHUTHBIX
BOJIH

5.2.6

[[Ikama >1€KTpOMAarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI pagroCBsI3n u TEJIEBUICHU.
Pagnonokanus. DI€KTpOMarHUTHOE 3arpsA3HEHHE

OKpYXKalolleu cpeibl

5.2.8

Texnnueckue YCTpONCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YIbTpPa3ByKOBas JAMAarHOCTHKAa B
TEXHHKE W MEIULUHE, paxap, pPaJluoNpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

H##HPar#H#OIITUKA

5.3.1

[IpsamonMHEeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETa.
[TocTpoenue n300paxeHuil B IIOCKOM 3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPECJIOMIICHUA CBETA.
AOCOIIOTHEIN MMOKA3aTelb IIPCIOMIICHUA

5.3.4

[Tonnoe BHyTpeHHee oTpaxkeHue. llpenenbHblit
YroJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

I[I/ICHepCI/Iﬂ cBeTa. CII0KHBIA COCTaB 0EJI0TO CBETA.

IIBer

5.3.6

CoOuparonue W pacceMBarolIde JIMH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CUIIA
TOHKOWH JuH3BL. [locTpoeHne wu300pakeHuit B
cobuparomux U paccenBaromux auH3ax. opmyna
TOHKOM JIMH3EI. Y BEIMUCHHUE, JaBa€MOE JIMH30H

5.3.7

Hpez[em,l IIPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

Wntepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOI01eHUS MaKCHUMYMOB "
MUHHUMYMOB B HHTE€P(QEpPEHIIMOHHON KapTHHE OT
JBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




HMudpakmus ceera. JludpakumonHas pemeérka.
539 YcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TIPH
e HaJCHAH  MOHOXPOMATHYECKOr0  CBeTa  Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceeta

Texanueckue yYCTpOMCTBA: OYKH, Iynma,
5311 ¢oToanmapar, IIPOEKIIMOHHBIN amnrapar,

MUKpPOCKOII, ~ TEJECKOI, BOJOKOHHAas ONTHKA,
T paKIMOHHAs PEeIETKA, TOISIPOU

[IpakTnueckue paboTsl. M3mepeHue mnokazarens
5312 IPETOMIICHHUS. Uccnenosanue CBOIICTB
e n300pakenuii B auH3ax. HaGroneHue ITucrepcun

CB€Ta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KJIACCUYECKON
6.1 MexaHukd. [locTynaTsl TeOpUrM OTHOCUTEIIBHOCTH:
' WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B

BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCUTENHLHOCTD OJHOBPECMEHHOCTH.

6.2
3amenyieHne BpeMEHH M COKPAIEHUE JUTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3b MacChl € DJHEPrued MW  UMIIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIBl. DHEPTUsl MOKOS CBOOOIHOM
YaCTHULBI

KBAHTOBAS ®U3NKA

7.1

##Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lmanka cBsA3M dHEpruu
7.1.1 doToHa € ero YacToTOW. DHEPrusi U HMITYIIbC
dboToHa

OtkpsiTue U uccnenoBanue Gporodddexra. ONbITHI

12 A.T'. CroneroBa. 3akousl hoToddderra

VYpaBHenue DOiHmTelHa A QoTOdhdEKTa.

7.1.3
«Kpacnas rpanuna» gortosdpdexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5 XUMHUYECKOE IEUCTBUE CBETA

TexHnuueckue yCTpoOiCcTBa: (boTo37EMEHT,

7.1.6
¢doTonaTuuK, CoMHEUHas OaTtapes, CBETOANUO

7.2

CTPOEHUME ATOMA

Mogpens atoma Tomcona. OmnbiThl Pesepdopaa mo
7.2.1 UCCIIEJOBaHMIO CTpOoeHMs aToma. [InmanerapHas

MOJCJIb aTOMa




7.2.2

[Toctynatel bopa. M3znydenue u morsomieHue
($oTOHOB TpU Tepexoje aToMa C OAHOTO YPOBHS
HEpruM Ha Jpyroil. Buapl cnektpoB. Crnektp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJA

7.2.3

BonnHoBeie cBoiicTBa uyactull. Bonubel ne bpoiis.
KopmyckynsipHo-BostHOBOK  yanusm. Judpaxmms
IEKTPOHOB HA KpHUCTAIIaX

7.2.4

CronraHHoe nu BBIHYXXJICHHOC H3JTYyYCHHC.
YeTpoicTBO M MPUHIIUT PaOOTHI Jiazepa

7.2.5

TexHr4ecKre yCTpOMCTBA: CIIEKTPAJIBHBINA aHAIN3
(cIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmronenue
JMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktuBHOCTH. OmBITEI Pesepdopaa
[0  ONpPEACNICHHI0 COCTaBa  PAJMOAKTUBHOTO
n3nydaenus. CpoiictBa anbda-, Oera-, ramma-
U3JIydeHHs. BisHue painoakTUBHOCTH Ha )KUBBIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA U HeWTrpoHa. HykionHas
Monenb siapa I'eiizenOepra — MBaneHko. 3apsin
snpa. MaccoBoe uucio sapa. M30Torsl

7.3.4

Anbba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN
Oera-pacma. I'amma-uznydenue. 3akoH
paZvoaKTUBHOTO pacraja

7.3.5

DHeprust CBS3M HYKIOHOB B sifjpe. SlaepHble CHIIBL.
JedexT maccol siapa

7.3.6

SnepHble peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

SAnepusiii  peaktop. TepMosimepHBIf  CHHTE3.
[IpoGnembl U TEPCIIEKTUBEI SAIEPHON IHEPTETHKH.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTETUKHU

7.3.8

3HeMeHTapHHC YaCTHIIbI. OTKpLITI/Ie MMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJCUCTBUS

7.3.9

TexHudyeckue yCTpOHCTBa: JO3UMETp, Kamepa
Bunbcona, saepHbii peakTop, aroMHas bom0ba

7.3.10

[Ipaktuyeckue pabotel. HMccnenoBaHue TpPEKoOB
qacTHIl (10 TOTOBBIM (poTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3musi, sipKkue 3BE3DI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOM TpyHIBL.
[InaneThI-rUranThl ¥ WX CHYTHUKH, KAapJIUKOBBHIC
wia"eTsl. Masele Tesa COTHEYHON CUCTEMBI

8.3

Comnnne, ¢orochepa u armocdepa. CoyHedHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHUMOCTb, pamuyc, TeMIleparypa, 170:¢
B3aMMOCBs3b. JlMarpaMMa «CIeKTpaIbHbIN KIIacc —
CBETHUMOCTB). 3BE3 b1 IJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3]1 TJIaBHOM
IIOCJIEI0BATEIHOCTH

8.6

HHHPar#H#BuyTpeHHee CTPOCHHE 3BE3L.
CoBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarony CoJIHITA M 3BE3]1. DTAaIlbl JKU3HU 3BE3 ]

8.7

Mnineunsiii [yt — Hama ['anaktuka. CnupanbHas
cTpykTypa ['amaktuku, pacnpenenenue 3B€3/, raza
u neud. Ilomoxenme m  aBwxkenue CoiHIA B
["anmaktuke. [1nockas u cepruyeckas moacucTeMbl
lNanaktuku

8.8

Tunel ranaktuk. PaguoranakTMKu W KBas3aphbl.
YEpHble ObIPHI B Apax ralakTHK

8.9

Bcenennas. Pacmupenue Bceenennoi.  3akoH
Xab0ua. Pa3zoeranne ranaktuk. Bo3pact u paamyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsueit Beenennoity. PennkToBoe u3inydeHue

8.10

MacmrabHas CTPYKTypa Bcenennotii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBanus

1

CpopMHpPOBAHHOCT, YMEHUHN pacro3HaBaTh (PU3UYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenne ocHOBOMOJararOIUMU  (PU3MUYECKHUMH  MOHATUSIMH U

BEJIMYMHAMU, XapaKTePU3YIOIUMHI (PU3NYECKUE MPOIIECCHI

CpopMHpPOBAaHHOCT, YMEHHH MPUMEHSATh 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJICKYJIIPHOM ((N7I2IN7 u TEPMOAMHAMUKH,
AJIEKTPOIMHAMHUKHY, KBAHTOBOW (DM3WKU Il aHaIu3a W OOBSICHEHUS
SBJIGHUH MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBUS
(rpaHuiibl, 06JaCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MMOHUMATh
BceoOIuii xapakTep (GyHIaMEHTAJIbHBIX 3aKOHOB U OTPaHHMYEHHOCTH
UCIIOJIb30BAaHUSl YAaCTHBIX 3aKOHOB; AaHATU3UPOBaTh (U3HUECKUE
IPOLECCHhl,  HUCMHOJb3yd  OCHOBHbIE  TOJOXKEHMS, 3aKOHbI U

3aKOHOMEPHOCTH

ChopmMupoBaHHOCTh yMEHHUSI pa3dyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNIe (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIA )

ChopmMupoBaHHOCTh yMEHHUs pelIaTh pacdy€THBIE 3aJaud C SIBHO
3aJIaHHOM W HESBHO 3aJaHHOW (pU3MuUecKOl MOJENbI0: HA OCHOBAHUH
aHaJM3a YCIIOBUS BbIOMpaTh (QHU3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTynaTthl  (PU3MYECKHX  TEOpUd  MPU  HCIOJIB30BAHUU
MaTeMaTUYECKNX METOJ0OB pPEIICHHs 3a/ad, IPOBOJIUTH Pacu€Tbl Ha
OCHOBAaHWW HMEWOIIUXCA MJAaHHBIX, AaHAIU3UPOBAaTh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEeHIeHuss C  Yy4ETOM  MOITYYEHHBIX

pE3YyNbTaTOB

Pemate kayecTBEHHBIE 3aJaud, TpeOyrOIIMEe MPUMEHEHUs 3HAHUU M3
pa3HbIX pa3esioB MIKOJBHOTO Kypca (M3UKH, a TaKkKe WHTEerpaluu
3HAaHMM M3 JIpYTMX MPEIMETOB E€CTECTBEHHOHAY4YHOIO  IMKJIa:
BBICTPAaUBAaTh JIOTMYECKYIO IIETNOYKY pacCyXJEHUHM C ONopoil Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO NIO3HAHUS,
UCTIOJb3YyeMbIMH B  (HU3UKE: NPOBOJAUTH MpPSIMble U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpas ONTHMAJIbHBIN CIIOCOO
U3MEPEHUs] U HCIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEIOBAHUE 3aBHUCHUMOCTEH (H3UUECKUX
BEIMYMH C UCIOJBb30BAaHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
NOJTy9eHHBIC PE3YJIbTAaThl, UCHOJB3Yys (PU3NUECKUE TEOPHHU, 3aKOHBI U
HOHATHSA, U JIeNaTh BBIBOJIBI; COONIOATh MpaBmiIa 0e30MacHOro Tpyaa
IIpY TIPOBEACHUH HMCCIIEIOBAHNN B paMKaxX ydeOHOTO 3KCIIEpHMEHTa H
y4eOHO-UCCIEeIOBAaTEIbCKON  AEATEIBHOCTH € HCIIOJIb30BAHUEM
IUQPPOBBIX ~ M3MEPUTENBHBIX  YCTPOMCTB M J1a0OpaTOpHOTO

000pyI0BaHUS

CpopMHpOBAaHHOCT, ~ YMEHHUW  aHAIM3WPOBAaTH HW  OIICHUBATH
MOCTIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NEATEITLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3UUYECKUMH TIPOIIECCAMH, C TO3UIUN IKOJOTUUECKOU
0€e30I1aCHOCTH; MIPEeACTABICHUI 0 panoHaIbHOM
MPUPOJOTIONB30BAaHUM, A  TakKK€  pPa3yMHOM  HCIIOJIb30BaHHU
JOCTVKEHUN HAyKM W TEXHOJIOTUW MJIs JajdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOrO 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ uHpOpManmen
(GHU3UYECKOTO  CONEpXAaHUS C  HCIOJB30BAHUEM  COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJOTHIA, pPa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU HOHy‘I&GMOﬁ I/IH(i)OpMaLII/II/I

10

ChopmupoBaHHOCTH ~ YMEHUIl  NPUMEHSATH  OCHOBONOJIATaoIlne
ACTPOHOMMYECKUE TMOHATHS, TEOPUM M 3aKOHBI JJIsi aHajuu3a Hu
00BsiCHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAAIIUX Ha 3BE3/AX, B
3BE3MHBIX CHUCTEMaX, B MEXKIAJIaKTHUYECKON cpene; ABMKCHUS

HeOECHBIX TeJI, DBOIIOLUH 3BE€311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kona
Kona
pasaeaa/t

€MbI

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

MexaHu4deckoe JBHXKXCHUC. OTHOCUTEITIEHOCTD

111

MECXaHHUYCCKOT'O JIBUKCHNA. Cucrema otcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

HepeMelleHre:
Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

yTE.

CroxeHIIe l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CKOpOCTB MaTepHaﬂLHOﬁ TOYKMH:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 U, =—L =X,. aHaJOTHUYHO v, =Y/, U.=Z,.
At e

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEepCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKHU

IpY TPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X IO TpauKy




3aBHCUMOCTH Vx(t)
. _ Ap _,
T5';r(ZI'Ill:l[J'EHIIE MAaTEPHATBHOII TOYKIL 4 = — =u =
At |y o
1.1.4
Au o, .
a, =—= =(u,),". aHamOIM4HO a, = (v, |’, a.=(v.
Ay i
PaBHOMEpHOE IPAMOIMHENHOE IBUKECHHE:
x(t) = xg + Voxt
X(t)
X
0
+
1.1.5
\'
[0)¢
t
U (t) — vgx = const
\'
X
(t)




0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE:!

v (t)=v, +at

1.1.6 a, = const
U;.T - U_l‘.'c = zﬂ.‘r [IJ _Il]
U -4
HPII ABILARCHIII B OTHOM HAIIPABICHIH IIVIE 5= L
CBoOoaHOE MmajieHne. Y CKOpeHUe CBOOOTHOTO TaACHMS.
Vi o ﬁo
1.1.7 l
Yo o
Q Xo ";—

JIBuxkeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa

o
oX
o
ey

1.1.8

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
YrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

oR

IIpy paBHOMEPHOM JBHUKEHUHM TOYKH IO OKPYKHOCTH
2

=—=2
w T v

2




2o
. LleHTpOCTpEeMUTEIILHOE YCKOPEHUE TOUKH:

c

R
. [lonHOE ycKOpEHNE MaTepHAIbHON TOUKH

TBépnoe teno. [loctynarensHOe U BpamaTesbHOE

1.1.9
JIBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepumaneubie  cucteMbl  orcuéra. llepBelii  3akoH

Herorona. [Ipunuun otHocurensHOCTH [ anunes

1.2.2

Macca tena. IlioTHOCTE BelecTsa:




©
I
<[ 3

1.2.3

Cuna. [TpuHUMN Cyneprno3uuuu CUiI:

-

FpaBHOAeﬁCTB = Fl + F2+' -

paBHOIEHCTB




1.2.4

Bropoii 3akon HeroToHa: myist marepuanbHoit Touku B UCO

>
>

Fl = ma,




Ap = FAt
A
p
F
At
npu
F = const
F
const
--—‘—.—h:
F, Fy,
125 Tpernii 3akoH HproTOHA [J1s1 MaTEpUaIbHBIX TOYEK:
Fi; = —Fy




12

21

1.2.6

3aKoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTSKECHUA MEXKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mim;
R2

F=G




Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCHUMOCTb CHUIIBI
TSOKECTH OT BBICOTBI N Haa TMOBEPXHOCTHIO ILJIAHETHI
pamuycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
127 "
—kx
Cuita Tpenus. Cyxoe TpeHHue.
Cuna TpeHUs CKOJIbKEHUS:
Fp = uN
F
™
uUN
1.2.8
Cuna TpeHus mOKos:
Ep, < uN

Tp

IN

UN




Kosdduument rpenns

[aBiienue:
Fy
P
S
1.2.9
F
1
1.3 CTATUKA
t
F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPALICHHS:
IM| = FI, rae | — maedo cubt
F
131
F
OTHOCUTETIBHO  OCH, Tpoxozismed dyepes Touky O
HEPICHIUKYISIPHO PUCYHKY
1.3.2 Lentp macc Tena. LleHTp Macc crucTeMbl MaTepHaIbHbBIX




TOYCK:

mqr, + myry+...

M =
H mq +m2+

r
M
m
1
+
m
2
+
m




B OJHOPOJHOM II0JIC TAXKCCTHU

(g = const)




const)
LOCHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:

[M;+M, +...=0

1.3.3 o
|F+Fy+...=0
#HPar#t
3akon Ilackans
1.3.4
JaBnenue B )uakocTu, nokosiieiics B UCO:
p =Dpo+ pgh
H#it#Part | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = :PBBITGCH
F
HHHPar#
1.3.6

Apx




BBITECH

€CIIH TeJI0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx

pgVv

BBITECCH

YcnoBue niuaBaHus Tell

1.4

3AKOHbI COXPAHEHU S B MEXAHUKE

HEHPar#H###
14.1

HNMnynsc MmaTepralbHON TOYKHU:

p=mv




HNmMnynsc cuctemsl Tei:

p=p1+p2t..

p

p

HHHPar i !
1.4.2

+




HEHPar###
1.4.3

3aKOH U3MCHEHHUS M COXPAaHCHHSI UMITYJIbCA:
B UCO

- -

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- "




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +p+...) =0




A(

, €CITH

- -

FlBHeLLIH + FZBHeLUH +...




1BHEITH

2BHEIIH

PeaktuBHOEC JABHXCHHEC

F
\<ﬂ(§(x‘

#HHHPar###

144 PaboTa cHjbl Ha MAJIOM ITEPEMEIIEHUH:
A= |]*:||,lf| -cos a.=F, - Ax
«

1.45 D

MoOIIHOCTh CHUIIBI:

€CJIN 3a BpeMs




At

At

pa60Ta CHJIBI U3BMCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=
At Ar—

=F-p-cosa

1.4.6

Kunerndeckast sHeprusi MaTepUaIbHON TOYKHU:

KUH

mv

2m

mv
2

EKI/IH =

2 pZ

=Zm




3aKOH M3MCHCHHUS KUHETUYCCKOM OHECPTHUU CUCTEMbI

MatepruanbHbIX ToYek: B MCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas FHEPTHS:
JUISL IOTEHIIMATBHBIX CHII

A12 = E1n0TeHu - EZHOTeHu_: AE]'[OTeHI_l

12

InoreHI

210TeHI

AE

TOTCHI]




[ToreHnmanpHas SHEPIrUst MAaTEPUAILHON TOYKH B
OJIHOPOJHOM IIOJI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHI]
mgh
[TorennuansHas sHEpTrUs ynpyro naeGopMupoBaHHOTO
Tena;
g kx?
MOTeHI — 2
E
IOTCHIL
2




1.4.8

3aK0H U3MEHEHUS U COXPAHECHHS] MEXaHUUECKOM SHEPTUu:
Euex = Exan  Enorem.
B IICO AE,ex = Agcex HENOTEHLL. CHEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUYECKUE KOJIEFAHWA 1 BOJIHBI

15.1

lapMonmnueckue  kojebaHHsT ~ MaTepUANbHOM  TOUKH.
Ammumtyna u Qasa  konebanmil. Kunemarmueckoe
OIIMCAHUE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
TZIE€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

—kx,

rIe

ma

. OTO 3HAYHT, YTO
E, = —kx.




—kx.

OHepreTuyecKkoe OIHCaHHE (3akoH COXpaHEeHUs

MEXaHUYECKOM PHEPTUN):

CBs3b aMIUTUTYBI KOJICOAHWN CMEIICHHUS] MaTepHaTbHON
TOYKA C AaMIUTHTyAaMu KoJeOaHuil €€ CKOPOCTH W

YCKOPEHUSL:

Upe =04, a__ =04

[Teproa u yacToTa KoJeOaHMIA:

r=2r_1
] v

Hepnoz[ MaJIbIX CBO60,Z[HBIX KoJeOaHuii MaTeMaTHYeCKOIO

MAasITHUKA:
1.5.2 i
IF=2m|—
g
[Tepuon cBoOOAHBIX KOJeOaHUI MPY>KUHHOTO MAsITHUKA!
m
T=2m E
Boinyxknennsle  koneOanusi. Pesonanc. PesonaHcHas
1.5.3
KpuBas
Ilonepeunsle ¥ NPOAOJIBHBIE  BOJIHBI. Ckopoctb
pPacrpoOCTPaHEHUS U JUIMHA BOJIHBI:
154

v
A=vT =—
v




HNuTtepdepenius u qudpakiys BOJH

155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©U3UKA
Mopenu cTpoeHusi Tra3oB, >KUIKOCTEH U TBEPABIX Tell.
[Tycth TepMoauHaMuydeckas cuctemMa (Teno) coctout u3 N
OJIMHAKOBBIX MOJIEKYII. Torja KoJIM4ecTBO BEIIeCTBA
N m
CTN
\'
21.1 )




rac

N
A
— YHCa0 ABOraapo, M — Macca CUCTEMBI (Tena),
u

U

— MOJISIpHAsi Macca BellecTBa
2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIl BEIIECTBA
214 Huddyszus. BpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT

216 CBs3b MCXKIY MOaBJICHUCM U CpCI[HeI\/'I KHHETHYSCKOM

3HepI‘I/ICI71 MOCTYIIATCIILHOTO TCIIJIOBOTO JBUXKCHUA




MOJIEKYJ uaeaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

= 2 (mp*) 2. —
p=-mpw'=n. | |=Zn.g__
3 3 | 2 3

rre MO — macca 0JJHOI MOJIEKYITHI,
N

Tl=v

- KOHOCHTpausa MOJICKYJI

2.1.7 AoOcomroTHas Temriepatypa: T =t +273K
CBsA3b TeEMIepaTypbl raza coO CpeAHEH KUHETHYECKOU
SHEprueil TMOCTYMaTeNbHOIO TEIJIOBOTO ABUKEHUS €ro
MOJIEKYII:
2.1.8 / 2
il — my 3
& =|—— |==kT
v o2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJUHAMUKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMe!

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

H H

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3akoH J[anbTOHA 17151 TaBJICHUSI CMECH Pa3PEKECHHBIX Ta30B:

p=p+pt+..




2.1.12

W3omnporueccel B pa3peskeHHOM T'a3e ¢ MOCTOSHHBIM YHCIIOM
moJiekys1 N (C MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA V):
uzotepma (T = const): pV = const ,

uzoxopa (V = const):

p
— t
T = cons

T

Y

const

n3obapa (p = const):
v = t
T = cons

const




I'padmueckoe npencrasnenre n3omnpoeccoB Ha PV-, pT-u
VT- nuarpammax.

OO0beIMHEHHDIH Ta30BbIi 3aK0H:
pV

— = const
T

pVv

const

JJI1 ITIOCTOSITHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIH_[eHHBIe U HCHACBIICHHBIC IIapbI. KauecTBeHnHas

3aBUCHUMOCTD IINIOTHOCTU W HOABJICHHUS HACBIIMICHHOI'O IIapa

2113 OT TEMIICpaTyphl, ux HE3aBUCHUMOCTD OoT O00BéMa
HAaCBIIICHHOI'O I1apa
Bnaxnocts BO3ayXxa.
OTHOCHTENbHAS BIIaXKHOCTD:
(,b _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

HacsImapa




(M

napa

(M

HaChIIapa

M

napa

M

N3menenue arperaTHbIX COCTOSIHUI

BCIICCTBA: UCIIAPCHUC

2115 U KOHJICHCAIUsl, KUTICHUE KUIKOCTH

2116 N3meHeHne arperaTHbIX COCTOSIHUN BEIECTBA: IIABJICHUE
o U KpUCTAJUTH3AIIHS

2.1.17 [IpeoOpazoBanue sHEpruu B Ha30BBIX MEpexoaax




TEPMOJINHAMUKA

22.1 TennoBoe paBHOBECHE U TeMIlepaTypa

222 BuytpeHnHss sHeprus

Terutonepenadya Kak Ccroco0 W3MEHEHHS BHYTPCHHEH
2.2.3 sHepruu  0e3  coBepuieHUS ~ paboTel.  KoHBekmws,

TCIIOIIPOBOAHOCTD, U3JTYUCHUC

KonnuecTBO TEIIOTEHL.

VY aenpHas TenI0EMKOCTh BEIECTBA C:

Q = cmAT
224
Q
CMAT
VnenpHas Temnora nmapoodpazosanus L: Q = Lm.
2.2.5 VnenpHas TermoTa miaBieHus A Q = Am.
VnenpHas TemioTa cropanus TomrBea (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A =pAV
A
2.2.6 =
pAV

Boruncnenue pabotel mo rpaduky mpoiriecca Ha pV-

JuarpaMmme

[IepBeIit 3aKOH TEPMOAMHAMUKH
Q12 =AUz + A1 = (U — Up) +Aq,

2.2.7

12




AU

12

12

(U

12

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




12

12

(U

AU

12

2.2.8

Bropoii 3akon TepmoauHamuku. HeoOpatumsbie mpoieccs




[Tpunnune! gerctBus TertoBbix MamuH. KIT:

I_]:Aﬂm'[ =“-HJI'P‘_|“-1M| |‘-—K.EEI'[|
MakcumanbHoe 3Hauenue KII. [ukn Kapno:
r._ -T T

2.2.10 Max M =My = ——— =12

VYpaBHEHUE TEIIOBOTO OaslaHca:

Ql + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnekTpu3ainusi Ten W €€ NPOSBICHUA. IJICKTPUUECKHUI
3apsan. JlBa Buaa 3apsiia. DiE€MEHTapHBIM 3JIEKTPUUECKUN

3apsili. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsia

3.1.2

B3aumoneiictBue 3apsan0B. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

MMPOHUITACMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

DnekTpuyeckoe mnoJie. Ero nelicTBue Ha 3JIEKTPUYECKHUE

3apsiibl

3.14

Hanpspok€HHOCTD 37€KTPUYECKOTO MOJIS:

>

. F

Qupo6ubrit

TIPOOHBII




[Tosie Toueunoro 3apsaa:

q

E, = kr_2
r
k
r
2
q

OJTHOPOJHOE II0JIE:
E = const.




const.

Kaptunsl nTuHUN HaNPsHKEHHOCTH 3TUX MOJIEN

3.15

[ToTreHuManbHOCTH 3JIEKTPOCTATUYECKOTO TTOJIS.
Pa3zHoCTh NOTEHIMATIOB U HANPSIHKEHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

12

(¢

qu.

IloTenumanbHas OHEPIrHd 3apsa B SBJIICKTPOCTATUYCCKOM

ITOJIC:




W
A=—-AW
A
—AW
[ToTeHnman 31eKTPOCTaTUYECKOTO MOJIA:
b= w
q
¢
q
w

3.1.6

CBs3b HaHpH)KéHHOCTH OJIA1 U pa3HOCTH NMOTCHIUATIOB UIA

OJIHOPOJTHOTO 3JIeKTpocTaTuueckoro moJisi: U = Ed

[IpuHIMN cynepno3nnuu 3IEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1 +¢2+







[IpoBOgHUKH B 3IEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHs 3apsAI0B: BHYTPH MPOBOJHUKA
E+t=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MTPOBOJHHUKA @ = CONSt
318 JuydnexTpuku B ANEKTPOCTATUYECKOM ToJie.
o JusnexTpuueckas MPOHUIIAEMOCTh BEILIECTBA €
Kongencarop. DneKkTpo€MKOCTh KOHJIEHCATOPA:
c=1
U
C
3.1.9
U




DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£g0S
= d = £ 0

&€

eC

3.1.10

HapanneJILHoe COCIUMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ =---'Cnapam1 _C]_ +Cz+




napaui




ITocnnenoBaTenpbHOE COSTMHEHNE KOHACHCATOPOB:

U=U;+Us...,q1 =q; =... =+t




ocst




3.1.11

DHeprus 3apsHKEHHOr0 KOHIEHCATopa:
qu _CU?  q*

=2 =% "

qu




Cu

2C

3.2

3AKOHBI I[TOCTOAHHOI'O TOKA

Cwuta Toka:
=24
3.2.1 Aty
ITocTosHubI TOK: | = const
Jlns moctosiHHOTO TOKa ( = It
3.2 VYcnmoBus CylecTBOBaHUS JIEKTPUUYECKOTO TOKA.

Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa Juist y4acTKa LeMu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHUEC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOT'O ITPOBOJAHHUKA OT €ro JJIMHBI U

CCUCHU. Y;{enLHoe COITPOTUBIICHUE BCIICCTBA.

l
R=p§

R
3.24 P

S

|

Hctounuku Toka. DJIC uctroyHuka Toka:

A
E — CTOPOHHHUXCHJT
q

3.2.5




A

CTOPOHHUXCHIT

BryTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa 1St MOJTHOM (3aMKHYTOM) SJICKTPUIYECKOH TIETTH:

E = IR +Ir, oTkyna

Rr




3.2.7

[TapannenbHoE coOeTMHEHNE IPOBOJHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+4+—+..
Ienapann 1?1 122

napaui




HOCJ‘IeJIOBaTeJ'IBHOG COCINHCHUC HpOBOHHI/IKOB:
U=Ul+U2+..,11=12=.,
RI'IOCJI = Rl + R2+...

noca




3.2.8

Rt

Pabora snexrpuyeckoro Toka: A = [UL.
3akon JIxoyns — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=Ft




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TermoBast MOIITHOCTB, BBIAESIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MonTHOCTE HCTOYHNKA TOKA:

3.2.10

CBOOOHBIE  HOCHUTENTH  DJICKTPUYECKUX  3apsaioB B
MIPOBOJIHUKAX. MeXaHU3Mbl MPOBOJUMOCTH  TBEPIBIX
METaJIOB, PacCTBOPOB M PACIUIABOB JJICKTPOJIMTOB, Ta30B.

[Tonynpooauuku. [1oaynpoBOJHUKOBBIN 1O

3.3

MAI'HUTHOE IT1OJIE

3.3.1

MexaHnueckoe B3aUMOIEHCTBUE MAarHUTOB. MarHuTHOE
nose. Bexktop  MarHuTHOW — uMHAykuuu.  IlpuHnun

CYNECPNO3UINNA MAIr'HUTHBIX TOJIEH:

B = B]_ +B2+




JlvauM WHAYKOUMKW MarHutHoro mnojs. KapTuHa nuHui
WHIYKITUN MarHUTHOTO [IOJIST II0JIOCOBOTO u

HO,Z[KOBOO6];)33HOI"O IIOCTOAHHBIX MarHuTOB

OnbiT OpcTega. MarHuTHoe 1oJjie MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHUAHN HUHAYKOUHA MAriuTHOI'O IIOJIA AJIMHHOI'O

3.3.2
OpsIMOTO  MPOBOJHHMKA UM 3aMKHYTOIO  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYNHA:
F4 = IBlsina
F
A
3.3.3
IBlsino

, TJI€ 0. — YrOJI MEK/ly HAIIPAaBJICHUEM IPOBOJAHUKA U BEKTOPOM




v

3.34

Cuna JlopeHna, e€ HarpaBJIEHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

|qlvBsina
T/I€ 0 — YTOJI MEXAY BEKTOpaMHU

>

v

. I[BI/I)KGHI/IC 3apH)KCHHOﬁ YaCTHULBI B OJHOPOAHOM MAaroHuTHOM

ITOJIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA




[ToTox BEKTOpa MarHUTHOM UHAYKLIUH:
® = B,S = BScosa

(0))
B
n
34.1
S
BScosa
7 B
74
G729
3.4.2 SIBnenue anexrpomaruuTHOM MHAYKIMH. DJ1C nHIyKIIMN
3aKOH 3JIEKTPOMarHuTHOM MHAYKUMKU Papajes:
AD
3.4.3 E = :—(I:lir
At Af—A)
\‘5\%11’
T
DJIC MHAYKIUH B TPSIMOM TIPOBOIHUKE UTHHOI |,
3.4.4 JBUKYIIEMCS CO CKOPOCTBIO

>

v




1D

)

B OJJTHOPOTHOM MarHUTHOM MoJjie B:
| E; |= Blvcosa

Blvcosa

, IA€ O — YTOJI MKy BEKTOPOM Bu HOpMAJIbIO

>

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL

>
>

luv




; €CITH

1




TO
| E; |= Blv
|E
i
Blv
3.45 [IpaBuso Jlenma
NHIyKTHBHOCTSH:
L= ()
1
L
I
3.4.6
D
, mmu @ = LI
Camounnaykuus. 9/1C camonHIyKIIMK:
AT
S EL —
—30
OHeprust MarHUTHOTO TOJIS KaTYIIKU C TOKOM:
4. LI?
3.4.7 W, = —




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUS 1 BOJIHbI

351

2

Konebarenbubiii koHTYp. CBOOOAHBIE 3IEKTPOMATrHUTHBIC

KOJ'Ie6aHI/I$I B NACAJIBHOM KOJ'Ie6aTeJ'ILHOM KOHTypei
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJa

2

LC




CBs13p aMIIIUTYABI 3apsia KOHAEHCATOpa € aMIUIUTYI0N
CHJII TOKa TP  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KOJICOAHHIX B nacaJIbHOM K0J1e0aTeIbHOM KOHTYpPC:

Qe = —

()]

3aK0H COXpaHEHHUS YHEPTUU B UICATHHOM KOJI€OATEITHHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxeHHbBIE 3NIeKTpOMarHuTHbIE Kosiebanus. Pesonanc
Ilepemennniii  TOK.  IIpom3BoacTBo, nmepemaya U
noTpediieHne EeKTPUIECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = R = TR — const.
2 2 2 2
CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3anmuas
OpHEHTAllMsl BEKTOPOB B JJIEKTPOMAarHUTHON BOJIHE B
BaKyyMe:
E1lBlc
E
3.5.5 1
B
1




356 [xana JIEKTPOMArHUTHBIX BOJIH. IIpumenenune
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHElHOE pacnpOCTPaHEHHE CBETa B OJHOPOJIHOMU
cpene. Todyeunblit UCTOUHUK. JIyd cBeTa
3aKOHbBI OTPa’KEHUS CBETA.
a=p
o
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHHS CBETA.
[Ipenomnenue cBera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOCOJIOTHBIN [T0Ka3aTeIb NPEIOMICHHUS:

C
Nasc = ;

abc

OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
n, 1

nOTH
1 U2

OTH




XoJ 1ydel B Ipu3Me.
1"1 = 1'2 - }'?1}.1 = .”2}.2
CooTHOIIEHHE YacTOT U COOTHOUIEHWE JUIMH BOJIH IIpHU

nepexoa€ MOHOXPOMATUUYCCKOTO CBETAa 4YCPE3 TIpPaHUIY

paszena ABYX ONTUYECKUX CPE/I:




3.6.5

ny<hny 1y

oy g
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroJ OJIHOIO BHYTPEHHETO OTPaKEHUS:
1 n,

Sina,, = =
P nOTH nq

Sina

p




CoOuparorniue W paccewBarolue JTUH3BL. TOHKas JHH3A.

®DOKYCHOE pACCTOSTHUE W ONITHYECKAs CHUJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopMmyiia TOHKOH JIMH3BI:
1 N 1 1
d f F
3.6.7




YBenuuenue, 1aBacMoe JUH30M:

h 1fl
l=—=—
H d




If|

d #Tw

AN

F\ h

7

o

B cJydac pacceI/IBanmeﬁ JIMH3bI:

3.6.8

1
DO = F =—0,
D







If|

XoJ Jyda, MpOLIEIUIETrO JIMH3Y O IPOU3BOJIBHBIM YIIIOM
K e€ rinaBHOM ontuyeckoit ocu. Iloctpoenne n3zoOpakeHuit
TOYKH U OTpe3Ka MPSMON B COOMPAIOLIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAxX

3.6.9

doToanmapar Kak onThueckwii mpubop. [maz  kax

OIITUYECCKasa CUCTEMA

3.6.

Nurtepdepeniuss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOmoneHUss MakCUMyMOB M MHHUMYMOB B
UHTEePPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,£1,+2.+3

Y

3.6.11

Hudpakius csera. JudpakunoHHas pemeérka. YcioBue
HaOJIOIeHUs] TJIaBHBIX MAaKCUMYMOB IPH HOPMaJbHOM
najieHu MOHOXPOMAaTHYECKOro CBeTa C JJIMHOM BOJHBI A

Ha peléTKy ¢ neproaoM d:

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

dsing




3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 l'unoresa M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oToHbl. DHeprus GpoToHa:
E=hv="5
=hv=—-=pc
E
4.1.2 -




pc

hc

Nmnynsc dpoToHAa:

hv




413

®oroapdexr. Ombitet  AI.  Cronerosa.

doTordpdekra

3aKOHbBI

414

VpaBuenue DitHmreiiHa as hoTodddexra:

E(l)OTOHa = ABbIXOﬂa + EKuHmax’

(dorona

ABBIXO1a
+

KHHMAaXx

rae,




hv

¢dorona
hv
A
hc
hc
ABbIXOAa = thp = /1_
Kp
BbBIXOJa

Kp




Kp
hc
2
MU~ max
Ewumax = 2 = eUzy

KHHMAX

2

mv
2

max




eu

3an

4.1.5

[laBienue cpera.
JlaBneHue  cBeta  HA  MOJHOCTBIO  OTPAXKAIOLIYIO
MIOBEPXHOCT M HA  IOJHOCTBK  IOIVIOIIAKOLIYIO

MTOBEPXHOCTh

4.2

OU3NKA ATOMA

42.1

ILnanerapHast MoJieb aToMa

4.2.2

[Tocrynater bopa. U3nydenue u nornomenrne (GOTOHOB MpH
Mepexo/Jie aToMa € OJJHOTO YPOBHS PHEPIUH Ha JPYTroil:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHEi 3HEepruu aToMa BOA0poJa:

—13,63B
E, =22 4123 .

ne

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas moznens snpa I'eitsenOepra — MiBanenko. 3apsin

AApa. MaccoBoe 4ucio sapa. H3o0T0mEI

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnapn.

DeKTpOHHBIN B-pacmaj:

A A 0~
s X—= Y+ je+v,




[Tosurponnslii B-pacnan:
A A Oz | .,
sX—=- Y + je+ v,

l'amma-n3inydenue

4.3.3

3aKOH paJiMOaKTUBHOIO pacnajia:

-t
N(t) = Ny % 2T

N(®)

HYCTL M — Macca paguOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy* 2T

m(t)




4.3.4 Snepubie peakiuu. [lenenue u cuHTE3 SA1EP




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka; 11 knacc. yrinybnennoe ooyuenue KacosinoB B.A. Ob1iecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKuinoHepHOE 00111€CTBO

«M3parenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






