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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKECHHWNM W TpPeOOBaHWI K pe3yjbTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, npeictaBieHHbIX B DI'OC COOQO, a Takxe
c yu€toM (enepaibHOM paboueil mnporpammbl BocnuTaHuss W Konuenmuu
npenojiaBanus yueonoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepannu, peaqu3yomnx OCHOBHBIE 00pa30BaTEIbHbIC TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenser o0ga3aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroIuXCsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
cTpaTernd OOy4YeHHs, BOCIHTAaHWS M Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kxypca ¢uzuku yriayOJE€HHOTO YPOBHSI TMO3BOJIAET PEaU30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHN IS
MIPOSIBJICHHSI CBOUX HMHTEIICKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH KayKIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI JIi MPOJOJKEHHs 00pa3oBaHUs B
opraHuzanusx mnpodecCUOHaTBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBEHOCTSIM.

B nmporpamme o ¢pusuke onpeaensroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3NKM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXCs, OCBOUBIIHMX
nporpaMmmy 1o (pu3nke Ha YpOBHE CpeaHEro o01ero oopa3zoBaHus Ha yri1yOJa€HHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma 1o (pu3HKe BKITIOYACT:

TJIAaHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca GU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3YyJIbTAThI 0 TOJIaM 00yUICHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1m0 (QuU3MKE WMEET TPHUMEPHBIH XapakTep W MOXET OBITh
WCITIOJIb30BAHA YUYUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY yUYHUTEIEH U
MPEIOCTABISCT BO3MOXHOCTH [JISl peaTu3alMi  Pa3IMIHBIX METOJIUYECKHUX



MOJXOJOB K MpEenoAaBaHui0 (U3UKH HAa YriayOJEHHOM ypOBHE NpPU YCIOBUU
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

dusuka kak Hayka O HambOojee OOLIMX 3aKOHAX IPHUPOJbI, BHICTyIHas B
KauyecTBe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoiieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOpa3yoIIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (U3HUECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOE pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOSHHUS KOCMOCa,
MOJIyYEHUs] HOBBIX MAaTE€pUAJOB C 3aJaHHbIMU CBOMCTBaMH. M3ydeHue (Ppu3NKu
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYUYHOW KapTUHBI MUpa
oOyuaroierocsi, B popMupoBaHUe YMEHUI MPUMEHITh HAyUHbIM METO/ NO3HAHUS
IIPU BBIMOJHEHUU UMU YUYE€OHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pusuku
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoiara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriy0iaE€HHOTO ypoBHS
MPEANoJaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3Yy4YEHHBIX TEOpUM U 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM palOHAIBHOTO MPUPOIOIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. i Gusnuku peanuzamus 3THUX
IPUHLIMAIIOB 0a3UpyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA KaK



MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. Jlms yrayOn€HHOTrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHMYECKOTO0 3SKCIEPHUMEHTA,
BKJIFOYAIOLIETO (PPOHTAJIbHBIE YYEHMUYECKHUE OIBITHI I[P HU3YYEHUH HOBOIO
MaTepuaia, JabopaTopHble padoThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
nBa crioco0a peanu3anuu GU3NIeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIE MEPBOTO U BTOPOTO
HOJIyTOIUK B Ka)JI0M M3 3TUX KilaccoB. BTopoil cnoco® — 310 nHTerpanus pador
IPAKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX padOT, KOTOpPbIE MPOBOASATCS B Ipoliecce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa IOHHUMAETCs
CaMOCTOATENIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIaroBO MHCTPYKITUH.

B nporpamme 1o (¢usnke cuCTeMa YYEHHUYECKOIO JSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKTUKyMa NpPECTaBICHA €IMHBIM MepedHeM. Bribop
TEMATUKU IS 3TUX BUAOB YYCHHUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISIETCA
YYaCTHHKaMU 00pa30BaTEIbHOrO MPOIIEcca UCXO/I1 U3 OCOOEHHOCTEN MOYPOYHOIO
IUIAHUPOBAHMUS W OCHalleHusi KabuHeta (u3uku. [Ipm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolMMHCS YMEHUSIMH NIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIeseTCsl PEIICHNI0 PACUETHBIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 3TOM A5 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUYECKON MOJEIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasliena Kypca, TaKk U HHTErpupys
NPUMEHEHNE 3HAaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/TPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUW M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolue BbIOopa (hU3NIeCKOn
MOJIEH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusiMu @I'OC COO k maTepruanbHO-TEXHUYECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriiyOnEHHOrO YPOBHS HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3ydaTbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kaOuHere (U3UKM OOJDKHO OBITH HEOOXOaMMOe JabopaTOpHOE
000pyIOBaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nke y4eHU4eCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy1oBaHUE.

JlemoHcTpalMoHHOEe  000OpyAoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI U3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.



JlaGopaTopHoe 00OpymOBaHME JII YYCHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTCcs B BUIE TEMAaTHUYECKHX KOMIUICKTOB M OOECTICUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CHUCTEM B BHJIC TU(PPOBHIX JTaOOpaTOPHUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUs] PU3UKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpPeca M CTPEMJICHUS OOyYaroIMXCd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJlIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUM O HAYyYHOM METOJI€ MO3HAHUS U (POopMUpOBaHME
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHUS MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBSACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UYECKUX
3HAHWHN W HAYYHBIX J0KA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHENeMy 00y4eHHUI0 B 5TOM HaIPABJICHHH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl peleHueM CISAYIOMUX 3a/a4d B
Iporiecce u3yueHus Kypca (GU3uKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsX,  BKJIOYas  MEXaHHKY,  MOJIEKYJSIpHYIO  (U3HUKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPODU3UKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUNA B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS] PA3IMYHbIX 33/1a4 C ABHO 33JJaHHON (hHU3MUeCKOit
MOJICNIbIO, 3ajlay, MOAPa3yMEBAIOIINX CaMOCTOSITENIBHOE CO3JaHue (PU3NIECKO
MOJICNIA, aJeKBAaTHOW YCJOBHSM 3aJladyd, B TOM YHCIE 3a7ad HWHXCHEPHOTO
XapaKkTepa;

MOHUMaHUuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHUYCCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOTYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIPHOTO TUTAHUPOBAHUS W TIPOBEIICHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpPMAIH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;



CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEpeca K chepaM npodeccuoHaTbHON AeSTENbHOCTH, CBI3aHHON
¢ (PU3UKOMH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHus BbIOMpaeTCss OOYyYalOUMMUCS, IUIAHUPYIOIMIMMU TPOJODKEHHE
o0pa3oBaHus MO0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoauTcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HeAenO, 3
yaca oHJiaiiH u 2 odnaiin), B 11 kmacce — 170 gacoB (5 yacoB B Heaento 3 yaca
OHJIalH U 2 odJiaiiH).

[Ipennaraemeiii B mporpamMme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JElaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaIbHBIX
O0COOEHHOCTEN 00yJaronuXCs.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/IbI UCCIEIOBAHUS (PU3NUESCKUX SBIICHUI.

OKCIIepUMEHT W TEOpHsl B TpoIecce Mo3HaHUs mnpupoisl. Habmrogenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CoNMIOTHasT W
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIIOTHO TBEPIOE TEIIO0, UACATbHAS KUIKOCTD, UI€AIbHBIN a3, TOYSUHbIN 3aps).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3MepeHne cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOoK Jabopatopued o ¢usuke. [IpumMepsl u3mMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Paguyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTU H
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU M UX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[lenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHMC€HIIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQDTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrocoObI ucclief0BaHUs IBKEHUN.

NutrocTpanys nNpeaenbHOro nepexoia U N3BMEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE ITyTEN, TPAECKTOPUH, CKOPOCTEN IBMKEHUS OAHOTO M TOTO K€ TEJa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHUs MpU MPSIMOIMHEITHOM PaBHOYCKOPEHHOM JIBHXKEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IIYTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHUs  (PEKOMEHJIOBaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUN).

N3yuenue nBukeHus Tena, OpoIIeHHOro rOpu30HTANIbHO. [IpoBepka runoTessl
O MOpAMOM MNPONOPUUOHAIBHONW 3aBUCHMOCTH MEXAY [ajJbHOCTBIO IMOJNETA H
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yuenue NBUXKEHUSA Tella MO OKPYXHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Mepro/ia oOpallieHusi KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MueprumanpHbie cuctemsl orcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIUI Cyneprio3uiiuy CUil.

Bropoi 3axkon HproTOHa 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MACCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI M OT TeorpadudecKor MHUPOTHI. J|BrkeHue HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPCHUS MOKOS.
Koaddumment tpenuss. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroenue nBuKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX IMIMHAPOB WIM ILIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOLIEHN MPUIIOKEHHBIX K TEITy CHJI C IPOU3BENECHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TEN.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJEHCTBYIOIEH CHJI TIPHU JIBYDKCHHH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3Bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccenenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

W3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne koddduimenta TpeHHUs MO BEIUYHHE YIIIOBOTO KodddumumeHTa
3aBUCHMOCTH Frp(N).

HccnenoBanue NBHKEeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne NBMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Tejaa. MOMEHT CHilbl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CrnoxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TskecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cioBust paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coOXpaneHus 6 MexaHukxe.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHU)KEHUU LIEHTPa Macc.

HMMmyJibCc CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca marepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
npeacTaBieHue padOThl CHIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHuManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnmaneHas >Heprus.
[ToreHuunanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus TeJla B OJJHOPOIHOM I'paBUTAlMOHHOM noJie. [loTeHmanpHas sHeprus teina
B TPABUTAIMOHHOM TMOJie OJHOPOAHOro Iapa (BHyTpu W BHe Imapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

W3mepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3Heprum Tejia Mpu COBEPIICHUU PadOTHI.

B3auMHbIe mnpeBpanieHUs KUHETUYECKOM W IOTCHLMAJIBbHOW SHEPIrUi IpU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TITU, CKOPOCTH MOJIEIH 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIbI
TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEeHHs] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICUCTBUU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHMUSL.

Omnpenenenue padOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnYeckor Tteopuun (MKT), ux
ombITHOE 0O0ocHOBaHue. [lnddy3us. bpoyHOBCKOE NBIKEHHE. XapaKTep IBIKCHHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta3oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneii. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo BeniectBa. [loctosinaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. Illkama
temneparyp Llenbcust.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJIECHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCaIbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeEXIy JaBICHUEM M  CPENHEH  KHUHETUYECKOW  OJHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEH
KUHETUYECKOW SHEPruei MoCTynaTeIbHOIO TEIIOBOrO JIBUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Juddysus xxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamIn4ecKux peueTox.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEIJIO00MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

N3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napamMeTpsl. [lapameTpsl
TEPMOJUHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hauwano TtepmoauHamMuku. (CamMonpoOM3BOJIbHAs — peJlaKCalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa n BbIpaXEHUE JUIsI BHYTPEHHEH JSHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJIEAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepumieHuss pabotrel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHHMe Maiiepa. YaenbHas TEIUIOTA CrOpPaHUA
ToruBa. Pacuér kommuecTBa TemIOTHl mHpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprus. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPrUM TEPMOIAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKH JIJ1s1 PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aguabaTta. AOCOJIFOTHAs TeMIepaTypa.

BTopoii 3aKkOH TepMOIMHAMUKH 17151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOMKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeoOpaTUMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunumne! aecteus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTUYECKHE ACTIEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrartesneil. TemnoBoe
3arpsi3HEHHE OKPY KAIOIIEe Cpe/ibl.

TexHHuecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTUIUBA JIJISt
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TETUIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHMS] BHYTPEHHEW SHEPTHUH.

HccnenoBanue aqnabaTHOro mpolecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kurenue. Y neapHas TerioTa
napooOpa3oBaHUsL.

HaceblllieHHble ¥ HEHAchIIEHHbIE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTamv3anusa. YJIeJbHAas TEIUIOTa IUIABJICHUS.
CyOaumarius.

Hedopmaruu tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIupeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeobpazoBanue 3HEprrn B (ha30BBIX MEPEX0IaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpauuu.

TerioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie sBieHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIECTBA.

Bunasr nepopmarmii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3y4denne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBJICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MOMEIIECHUH.

N3mepenune ko3 duiirieHTa MOBEPXHOCTHOTO HATSKEHMUS.

N3mepenune moayns FOnra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3uHOBOro obOpasma OT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3auus Ten U €€ MpOSBICHUS. DJNEKTpUYecKuil 3apsn. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

OnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUECKHUE 3aPSIbI.

Hampsox€aHocth  anekTpuueckoro  mois.  [IpoOHbiii  3apsa.  Jluauwm
HaIpsKEHHOCTH 3JIEKTPUUECKOTo 1oJsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUMAIBHOCTh AJIEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTh MOTEHIMATIOB U
Hanpspbkenue. [loTeHIuanpHas SHEpPrus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHUMaN 31EKTPOCTATUYECKOrO NoJisA. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHUIHUAJIOB I D3JIEKTPOCTATUYECKOTO ToJig (KaKk OAHOPOJHOIO, TaK H
HEOHOPOJIHOTO).

[IpyuHIMT CyNepNO3UIIUN SIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apsHKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
AKBUIIOTEHIIMAIHHBIX TOBEPXHOCTEH.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM I10JIe. Y CJIOBHUE PAaBHOBECHS 3apsI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jusnexktpuyeckas
MPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.



[TapannensHOE coenMHEHNE KOHIEHCAaTOpOB. [locmenoBarenbHOe cOeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBr>KeHHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE IBYX 3aPSIKEHHBIX IUIACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

Hccnenosanue paspsiga KOHIECHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoanubstil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcmoBust cynecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. McTouHMKH
toka. Hanpsikenue U u DJ1C é.

3akon Oma Jid yyacTka IeMu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTh CONPOTUBIICHUS] OJTHOPOIHOTO
MIPOBOJAHUKA OT €ro [JJWHbI W IUIOMIAJA IONEPEYHOTO CEUCHMS. Y IEJbHOE
COIPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—Jlenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJIC 1 BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa ISl MOJTHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHUE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUilbl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKy MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenune yaenbHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejiesia u3MepeHus amnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raapBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxku 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass U IpUMeCHas IPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
Onektponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOM,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHUE MEJIU, BbITUIABKA
IIFOMUHUSA, YIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

W ckpoBoii paspsia M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAJIIOB ¥ TIOJYIPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amexktposusa.

N3mepeHnne 3apsiaa OHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JAaTUMKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C Y4E€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
Ounonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pellleHHE CHUCTEMbl YypaBHeHuM. JluHelHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTOphl 1 X MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Bbuonocusa: mexanndeckoe IBWKEHHE B KUBOM npupoje, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUled cpeisl,
yTHWIM3alus OHOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE Y KalIMJULSIPHBIE SIBJIEHUS B IIPUPOJIE,
AIIEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumusa: NTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4eHHE HAHOMATEpHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJN, )KUJIKOCTEN U Ta30B, KUJIKUE KPUCTAILIBI, JIEKTPUUYECKAE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JUCCOLMAIUA, TAJIbBAHHUKA, DJIEKTPOHHAA
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
YYET CYXOrO M IKUAKOTO TPEHHS B TEXHUKE, CTATHYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JApYyrue), ABUraTelb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4YE€HHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsiAHbIE JaMIIbl, TOJYITPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMopnelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOI'MYCCKHUC IIPOHCCChI: IMPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MardHATHOTO  IIOJISL  IIOJIOCOBOTO W
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBMXeHHs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEIHHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre MarHuTHOTO MOJIS MOCTOSTHHBIX MAarHUTOB.

HccnenoBanrie CBOMCTB peppOMArHeTHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOU
uaaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHWTHOM uHaykuuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toxku Pyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHIAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHu4eckre yYCTpPOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€4Yb, COJICHOM/I, 3allIUTa OT JICKTPU3ALMU TEJl IPU ABUKEHUU B MATHUTHOM T10JIE
3eMuIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TameHrie MarouTa B aJlOMUHUEBOM (MEeIHOM) TpyOe.

SIBneHHE CaMOMHIYKIIAH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIUMU OT CKOPOCTHM MU3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUAS] CAMOUHIYKIIHH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

[Mapmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora konebanuid. Ilepron Manbix CBOOOJHBIX KoJieOAHUIA
MaTeMaTU4YecKoro MasaTHHuKa. llepuos cBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre ycTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHu Ipy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH TMeproa CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanre koyieOaHUM Tpy3a Ha MACCUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHUs NMPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

HaOGmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U TPYKHUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojaBece.

W3yueHune nBUKEHUSA HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHA.

HccnenoBaHue BbIHYKIECHHBIX KOJICOAHUM.

Tema 2. InekmpomazHumuosie Ko1e0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE AIIEKTPOMArHUTHBIE KOJIOaHUS B
UJeabHOM KosieOaTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUIMTY0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHS IMpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

Uneansubiii  Tpancopmatop. I[IpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHMUECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT UHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbIHyX/I€HHbIE CUHYCOUAIbHbIE KOJICOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOp, KaTylIKy H PE3UCTOP.

Habnrogenue 351eKTpOMarHUTHOTO PE30HAaHCa.

UccnenoBanrie paboThl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpanenus. llomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHUE, IMpeJoMJIeHUE, WHTepdepeHIus U
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBOe 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaKE€HUE,  IPEIOMIICHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

OO6HapyxeHue nHPpPaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.



N3yuenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHusl. OTHOCUTENBHBIN MMOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully pa3zena AByX ONTUYECKUX CPEN.

Xon nydeit B mpusme. [ucnepcusi cBera. ClI0XKHBIM cocTaB 0€0ro CBeETa.
IlBer.

[lonHoe BHyTpeHHee OoTpaxeHue. [IpenenbHpIil yroy MmoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U ONTHUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPETOMIICHHS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa nyda, NPOLICANIETO JWH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuyeckue npubopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HWCTOYHUKOB. lIpuMepsl KiIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[NIABHBIX ~MaKCUMYMOB TIpM  TaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre xXoAa CBETOBBIX ITYyYKOB 4YEpE3 IUIOCKOMApaJUIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

HabGmronenune natepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

Nzydenne 1uppakimOHHON PEIIETKH.

Habmonenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUCHUSI MEXaHUYECKUX HAIPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BelmiecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenne poKyCcHOro pacCTOSTHUS PACCEUBAIOIIMNX JIUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tomyuenune n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepdEpEeHIINN U TIOJIAPU3AINK CBETA.

N3ydenue noyisipu3aliii CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3ydenne naTepdepeHIInY JIa3epHOTO U3JIYYEHHUS HA IBYX IIEISIX.

Habmronenune nucnepcun.

HabGmronenue u uccnenoBanue AUPPakImOHHOTO CIIEKTpA.

N3mMepenue IaMHbI CBETOBOU BOJHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEpPruer U UMIYJIHLCOM PEIISTUBUCTCKON YaCTHUIIbI. DHEPTHUS
MTOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YACTHII.

YyeHndyeckui SKCIIEPUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznea 7. KanToBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienuss Buna. ['nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢oTodddexra. YpaBHeHUE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuina» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHbl 1e bpoins u
pasMepbl O0OJAaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactulibl. KopmyckymspHo-
BOJIHOBOU Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTALIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizendepra.

TexHuueckre yCTpOWCTBA W TEXHOJIOTHUYECKHUE ITPOLIECCHI: CHEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEITHET0 (poTodddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosinnoi [lnanka Ha ocHOBe uccienoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. Qusuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOoeHUs aroMa. I[lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynatel bopa. M3ny4yenue u norsoiieHue GOTOHOB MPH MEPEXOE aTOMa ¢
OJIHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

Habmronenue TMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanue crnekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Quzuka amomHo2o A0pa u I1eMEeHMAaAPHLIX YACHUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aunbda-pacnaj. DJNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnan. I'amma-usiyyeHue.

3aKOH paJMOAKTUBHOTO pacrnana. PaguoakTUBHBIE HM30TONBI B IMPHUPOJIE.
CBoNCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrectBenHbli poH nuzinydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHUA
AJIEPHON DHEPTETUKH.

Mertonsl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mojenu. KBapk-riarooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
SHEprusl.

EnuHCcTBO puznueckoi KapTUHBI MHpA.

TexHn4eCKre yCTPOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3ydeHne noriaomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIpyMEeHUMOCTh 3aKOHOB (U3HKK sl OOBSCHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAJUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUS.

Bun 3Bé3gHoro HeOa. Co3Besmus, spKue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHevuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU WU 3BoIonnu CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

Hab6mronenust 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJIA30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpeeSICHHs TTOJ0KEeHHUsST HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEeBEpHOro MOJylapus U SIPKUE
3BE3/BbI.

HaGmonenuss B Tteneckon JlyHbI, TIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIICHUU.

Pu3nvecKuil NPaAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o0maoee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJHBI», «OCHOBBI CHEUUAJIBHOM TEOPUU OTHOCUTEIBHOCTWY», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHHM B COBPEMEHHOM HAay4YHOU KapTUHE MUpPa, 3HAYCHHE OMHCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW W IMPOTHOCTHYECKOW  (DYyHKIUH
busnyeckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckor KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢pusuku yriayO0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4E€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHBIH (akT, runoresa, (pusnyueckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBast 1a0OpaATOPHUSL.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpUYECKHE
(GYHKIUHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKLIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
ompeiesIeHne MIOIAaU TIOCKUX (GUryp u o0beéMa Ted.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHBIC
JNBIWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKHM TIPH IMPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPY)KAIOIIEW  cpensl,
yIbTPa3BYyKOBas JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
pUpoJe.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTNICCKON PEETKN, CIEKTPATIbHBIA aHAJHN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
boToCchEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOr0 TOKA, MHAYKIUOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKoOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHasl OaTapes, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHOoro mnpenmera «Duznkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IrPasKIAHCKOT0 BOCTIMTAHMSA:

e C(hHOPMHUPOBAHHOCTH IPAXKIAHCKOM MO3UITUU 00YUAIOIIErocs Kak akTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUMUCKOTO OOIIECTBA;

e IMIPUHATHE TPATUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JEATEIBHOCTh B MUHTEPECAX TPAXKAAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3alyy;

e YMEHHE B3aWUMOJCHCTBOBATH C  COLMAJIBbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTAPHOW U BOJOHTEPCKOU AEATEIBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e c(opMHPOBAHHOCTH POCCHICKOU TpaXJaHCKOU UJEHTUYHOCTH,
MaTpUOTU3MA;

e I[ICHHOCTHOE OTHOIICHUE K TOCYJIAPCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e Cc(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHNUS,

e CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HaHME JINYHOTO BKJIJa B IOCTPOECHUE YCTOMYMBOTO OYIyILETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETUYECKOE OTHOUICHHWE K MHUpPY, BKJIIOYAs OACTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npoecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynyiiel npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUIaHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOO0OPa30BaHUIO B 00J1aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HaHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPY’KAIOIICH Cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacIIMpEeHUE OIbITa ACATEIBHOCTU SKOJIOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
Bba3oBble JJornueckue JeMicTBUA:

CaMOCTOATENbHO  (OopMyNIUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TEeNU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTHKEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaINu3a UMEIOIINXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIEHUBATh COOTBETCTBHE
pPE3yNbTATOB IEJISIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,
KOOPJIMHAPOBATh M BBIMOJHATE pPabOTy B  YCIOBHSAX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

Bba3oBnle uccienoBarejbcKe 1eCTBUSA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMHA M METOJIAMHU
(bu3nYeCKON HAYKH;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJILBHOMY TIOMCKY METOJOB pEIIeHUus 3a1ad  (hU3MUECcKOro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIAJETh BUAAMH JIEATEIBHOCTH 10 TOJYyYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ NPU CO3JaHUU Y4E€OHBIX IPOEKTOB B 00JIacTH
bu3uKy;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYaJM3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JTIOKA3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAHHMS MO (U3HKE B TMPAKTUUYECKYIO 00JIacTh
KU3ZHEIEATEeIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEJIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHUKOB DAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBIATH IIOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PELNIEHHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YATU3ALIH.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:



OCyIIECTBIATh OOIIEHHE Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIbHOCTH;

pacrno3HaBaTh IPEANOCHUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaHIHOM U MHIUBUIY aJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUUA C y4y€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeeNiaTh posid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pE3yNbTaThl COBMECTHOU PabOTHI;

OLICHWBATh KadyeCTBO CBOETO BKJaJa M KaXIOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEIEHHWE B Pa3IMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUIECHUS] PACUETHBIX U KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH paboThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTh
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTElIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHTYallUAM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HABBIKAMHU T[IO3HABATEIBHOW pedeKCHH KaK OCO3HAHUSA
COBEPIIIAEMbIX JIEHCTBUN M MBICTUTEIBHBIX MPOIECCOB, X PE3YIHTATOB U
OCHOBaHMUI;

e UCIIOJIb30BATh MPUEMBI PEIICKCUU JIJIsl OLIEHKU CUTYallluH, BLIOOpA BEPHOTO
pEIICHMST;

e YMETh OIIEHWBATh PUCKA M CBOCBPEMECHHO NPWHUMATh PEIICHUS MO HUX
CHUKEHMUIO;

e IPUHUMATh MOTHBBI W APTyYMEHTHI JIPYTUX MpPU aHAIU3E PE3YJIbTaTOB
NeSTEeIbHOCTH;

e TIPUHUMATH CeOsl, IOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

e TIPUHUMATh MOTHBBI W ApPTyYMEHTHI NPYTUX TPHU aHAIU3E PE3yIbTaTOB
NeSATEeIbHOCTH;

e TIPHU3HABATH CBOE MPABO M MPABO JAPYTUX HA OMIUOKH.

B mpomecce mocTHKEHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIICHCTBYETCS AMOIMOHAJIbHBIN UHTEJUICKT, MpeAnoJIaratonui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CHOCOOHOCTh  TNOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOpPETyJIMPOBAHUS, BKJIIOYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEAEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEW MOTHBALUU, BKIIIOUAIOIIEH CTPEMIIEHUE K JOCTUKEHUIO LEIH
U yClexy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHE NEHCTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

e DMIIATUM, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHHMMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JApPYTMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUHM OOILIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTh  BBICTpAaUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.

I[TPEAMETHBIE PE3YJIbTATHI

K xoHity oOydenus B 10 knacce npeaMeTHbIE pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:



NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIECH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKOW  (QYHKIUH  (PU3NYECKOW TEOpUU — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJIMHAMUKHU, POJib (DU3HUECKON TEOpUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MO/JIeNIei (PU3MUEeCKUX TEN U POIECCOB
(sBeHUI): MHEpIUalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBMKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Ta3a, XUIAKOCTH W TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHIATH MEXAaHHUYECKHE TIPOLECCHl U SIBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXAaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akoHbl HbIOTOHA, TpPUHLOMIN ~ OTHOCUTENbHOCTH ['anmiies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM  HCHOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHUS HMMIYJIbca M MEXaHUYECKOM
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIEpaTypbl BEIIECTBA CO CpeIHEH KUHETHYECKOM
JHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
rasa ¢ KOHLEHTpalUWeu MOJEKYJI MW €ro TeMIEepaTypou, YpaBHEHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJIb30BaTh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, HCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynomna, MOTCHIIUAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCIOBHUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTPoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
IIEpEMELIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasi SHEPIus,
MEXaHUUYeCKas dHEPTHsl, padoTa CUJIbI, LICHTPOCTPEMUTEIILHOE YCKOPEHHUE,
CUJla TSDKECTH, CHJIA YOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTHUS YIIPYTOi
nedopmaly Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHASI TeMIIepaTrypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HUJEaIbHOTO
OJIHOATOMHOTI'0 Ta3a, paboTa UeaJbHOIO ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmiIOBOrO ABUTATENS;, SJICKTPUUECKOE TOJIE,
HaIpsHKEHHOCTh AJEKTPUUYECKOTO MMOJIs, HAMPSHKEHHOCTD MOJIS TOYEYHOTO
3apsiia WIM 3apsHKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIUA
ANEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh MOTEHIMATIOB, AJEKTPOJBHKYIIAS
CuJjia, cuja TOKa, HAIPSKEHUE, MOIIHOCTh TOKA, JIEKTPUUYECKasi EMKOCTb
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4YacTKa  LENu  C
MOCJIEA0BATEIbHBIM U MAPAIIIEbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHU  (PU3NYECKHX  SIBJIICHUIA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE YACTHI[ BEIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEHUE, NUDPy3usi, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TeIIonepeaayu, dIEKTPpU3alus Tell, SIKBUIMOTCHIIMATbHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU 3ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nueckux BEIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPENIHOCTE  M3MEpPEeHWH, JelaThb  BBIBOABI MO  pe3yJbTaTaM
UCCIIEJOBAHUS;



IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
TUIOTE3bI;

coOJTI01aTh MpaBuiia 6€30MacHOro TPy/la MPU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENIH, OTBEYAIOIIe TpeOoBaHUSAM 3a/ayu,
IPUMEHSATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU UCHOJB30BAaHUM MATEMaTHYECKUX METOJOB pELIEHHUs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METObI PEIICHUS C YUETOM MOIYUYEHHBIX
pe3yIbTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TPeOylollue NPUMEHEHUs 3HAHWM H3
Pa3HBIX pa3lesoB Kypca GU3MKH, a TAaK)KE UHTETPAIlUU 3HAHUN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PacCy>KJIEHUI ¢ ONIOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

PUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM
HAyKd M TEXHOJOTMM Ui JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE



TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMIO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

e TPOSBIATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

e paloTaTh B TIpyHNe C HUCIOJIHEHHEM pA3JIUYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHWBATh BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

e IPOSABIISITH MOTUBALIMIO K Oyayliel npoecCuoHaNbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xoniy o0yuenus B 11 knacce npeiMETHBIE PE3YJIbTAThl HA YIITyOJEHHOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e IIOHMMATh POJIb PUUKHU B IKOHOMHYECKOW, TEXHOJIOTHUECKOU, COLIMATIBHOM
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKAa M JaJbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHON H
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOH (DU3HKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;

e DAa3JIMYATh YCIOBUS IPUMEHUMOCTH MOieNIel PU3NYECKUX TEJ U MTPOLIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKU MAasTHUK, WICATbHBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, UJCaJIbHBIN
KOJIeOaTeNbHbIA KOHTYD, TOHKAs JIMH3a, MOJIeJIed aToMa, aTOMHOTO Sijpa U
KBaHTOBOM MOJIC/IM CBETA;

e pa3NMyYaTh YCIOBUSA (TpaHUIlBl, O0JACTH) TPUMEHHUMOCTH (U3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHMUS,
WCIIONBb3Yysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKH U



CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsima, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA I
dboTordekra, mepBuiit 1 BTOpoi nmocTynarsl bopa, NpUHIKIT COOTHOIIEHUS
HeonpenaenéHHocte ['eli3eHOepra, 3aKOHbl COXpPAHEHHUs 3aps0BOr0 H
MacCOBOTO YHCEN Y SHEPTUU B SIACPHBIX PEAKIIMAX, 3aKOH PATUOAKTUBHOIO
pacmana);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJb3YsS BEITUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHMTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAs CHUJAa CAMOMHIYKIMH, SHEPrUs MArHUTHOTO MOJIA
MIPOBOJAHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsi] siipa, SHEPIUs CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakius, JTUCTEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3JaydeHue siep, Gu3n4ecKue MPUHIIUIBI CIEKTPATIbHOTO aHAJIN3a U
paboTHI J1a3epa;

ONpENIENATh HAMPABICHUE HHAYKIUM MArHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH W300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOIIOLIUM 3BE3/] U BCelleHHOIH;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJTYYEHHOW  3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Yy4YETOM aOCOIIOTHBIX



NOTPEUIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yibTaTam
WCCIICIOBAHNS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBATh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMITOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONKCHIBATH METO/bI MTOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJIr01aTh NpaBuiia 0€301acHOr0 TPY/la PU IPOBEICHUH UCCIIEI0BAHNI B
pamMKax  yuyeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C MCIOJb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
(¢u3MYecKO MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJeNd, OTBEYarollue TpPeOOBAHUAM 3aJauyd, MPUMEHSAThH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IIPM  HUCHOJIb30BAHUM MATEMATHYECKMX METOJOB pElICHHs  3ajady,
MPOBOJUTH PACUETHI HA OCHOBAHMWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3yapTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOJIYYEHHBIX
pEe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leyoB Kypca (PU3MKH, a TAK)KE UHTErpaluu 3HAHUU U3 IPYTHUX
IIPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCyKJI€HUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00IIIECTBA;



e TPUMEHATH PA3NIUYHBIE CIOCOOBI PaboOTHl ¢ MHpOpMaluell PU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BATh COBPEMEHHBIE MH(OPMALMOHHBIC
TEXHOJIOTUM [JI TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW H
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHATM3UpPOBaTh  IONydyaeMylo  HMHPOpPMAlMIO W OLEHWBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

e TIPOSIBIISITH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENTFHOTO MPUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHITTOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

e paboTaTh B TpYyIIE C HUCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

e TPOSBIATH MOTHBAIMIO K Oyyliel npoecCHOHaNbHON EATEIbHOCTH T10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK
PezepBHOE Bpemst 10 https://m.edsoo.ru/f16b68d
7

OBIIEE KOJIMYECTBO YACOB I10

8 16
[TPOTPAMME 170


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

11 KJIACC

HanmenoBaHue pa3jie/ioB U TeM
Ne i/
NMPorpamMmbl

Paznea 1. JIEKTPOJAUMHAMUKA

1.1 MarguTHoe 1ose

1.2 DNeKTpOMarHuTHasE MHIYKIUS

Hroro no pazneny

Paznen 2. KOJIEBAHUSA U1 BOJIHbI

2.1 Mexaunueckue kojicOaHus

2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs

MexaHu4deckue u OJICKTPOMArHuTHBIC
BOJIHBI

2.3

2.4 Onruka

KoauuecTBO 9acoB

Bcero

14

13

27

10

15

10

25

KonTpoabHbl
e padoThbI

IMpakTnyeckn
e padoThbI

DJIEeKTPOHHbIE

(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo0.ru/39859¢f
1

bubmuorexa [JOK
https://m.edso00.ru/39859¢f
1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢f
1

bu6mmorexa [IOK
https://m.edso0.ru/39859ef
1

bu6mmorexa [IOK
https://m.edso0.ru/39859ef
1

bu6mmoreka [JOK
https://m.edso0o0.ru/39859¢f
1



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

Wroro mo pazueny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcHoBrl CTO 5 1

Uroro no pazneny 5

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOJIHOBOH Ayan3m 15

4.2 dusuka aroma 5

43 du3KKa aTOMHOTO S7pa M 21eMEHTAPHbIX
' YaCTHII

Wroro mo pazneny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 OJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 12

Hroro no pazneny 12

Paszen 6. PU3MUECKHUI MPAKTUKYM

6.1 Ou3nyeckuil NpakTUKyM 16 16

bubmuorexa [JOK
https://m.edsoo.ru/39859¢f
1

bubmuorexa [JOK
https://m.edso0o.ru/39859¢f
1

bubmuorexa [JOK
https://m.edso00.ru/39859¢f
1

bu6mmoreka [IOK
https://m.edso0.ru/39859%f
1

bu6mmoreka [IOK
https://m.edso0.ru/39859f
1

bu6mmoreka [JOK
https://m.edsoo.ru/39859¢f
1



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

Hroro no pazgeny

Pa3nes 7. OBOBIHAIOIIEE IOBTOPEHHUE

Cucremarusanus U 00001eHrue
71 IPEMETHOTO COJICPYKAHMS U OITbITa
' JCSITeIbHOCTH, TPUOOPETEHHOTO TIPU

u3yudeHnu Kypca ¢usuku 10 — 11 kmaccos

Hroro no pazneny

PesepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

16

15

15

10

170

16

bu6mmoreka [IOK
https://m.edso0.ru/39859f
1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢f

1


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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

o/ Tema ypoka

®uszuka — pyHIaMeHTalbHas HayKa O
npupojae

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI

OKCIIepUMEHT U TeOpHUs B Ipoliecce
3 no3HaHus npupoasl. Habmonenue u
OKCIIEPUMEHT B (PU3UKE

CniocoObl u3mMepeHus HU3nIEcKux
BEJTHMYUH

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX
BEJINYUH

MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3UKU B GPOPMUPOBAHUN
COBPEMEHHOM HAYyYHON KapTUHBI MHUPA,
B [IPAKTUYECKOMN AESATEIbHOCTHU JTIOACH

Mexaandeckoe gaBmkenne. Cucrema
orcuera. OTHOCHTEIBHOCTD
MEXAHNUYCCKOT'O IBUXCHUSI. pr[MaSI nu
oOpaTHas 3a/1auu MEXaHUKH

KoauuecTBO 9acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbI

JlaTa
H3y4YeHH
s

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/1beef346

bu6mmoreka [IOK
https://m.edsoo.ru/3a7fde29

bubmuoreka [JOK
https://m.edsoo.ru/34c49931

bubmuorexa [JOK
https://m.edsoo.ru/ca2def03

bu6mmorexa [IOK
https://m.edsoo.ru/7f18fda3

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

bu6mmoreka [JOK
https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

Paaunyc-BekTop MarepraibHOM TOYKH,
€ro MPOEKILUN HAa OCU KOOpAUHAT.

Tpaekropus. [lepemenienune. CKopocTb.

Hx IIPpOCKIHH HAa OCH KOOPpAWHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBwkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBYDKEHUS

CroxxeHue nepeMereHuii 1 CKopocTei.
Pewenne 3anau

HepaBHomepHOE NBUKEHHUE.
MrHoBeHHas: CKOpPOCTb. Y CKOPEHHUE.
[IpsiMonuHeitHOE BUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

['padmyeckoe onmcanue
MPSIMOJIMHEMHOTO IBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOe najieHne. Y cKopeHue
C¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

JBm>xeHue temna, OpOIIEHHOTO MO/
YIJI0OM K TOPU30HTY

KpuBonuneiinoe neuxenue. [[Buxenue
110 OKPYKHOCTH. YTJIOBasl U JMHEWHAs
ckopocts. [leprnoa u gacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

bubmuoreka [JOK
https://m.edsoo.ru/30a108a5

bu6mmoreka [IOK
https://m.edsoo.ru/89ba7190

bubmuorexa [JOK
https://m.edsoo.ru/761d18aa

bu6mmoreka [IOK
https://m.edsoo.ru/a99549a7

bu6mmorexa [IOK
https://m.edsoo.ru/b7560bbf

bu6mmorexa [IOK
https://m.edsoo.ru/f738109c

bu6nmoreka [JOK
https://m.edsoo.ru/71cbb4f5

bubmuorexa [JOK
https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

16

17

18

19

20

21

22

23

24

25

KonTtponbHast pabora o Teme
"Kunemartuka"

ITepBbrIif 3akoH HproTOHA.
HuepunanpHbple CUCTEMBI OTCUYETA.
[Ipunnun otHOCcUTENbHOCTH [ anunes.
HeunepunanbHble CUCTEMBI OTCYETA

Cwuita. PaBHOIGHCTBYIO1IIAS CHJIA.
Bropoii 3akon Herotona. Macca

Bzaumopeiicteue Ten. Tpernit 3aKoH
Hprorona

[IpuHnun cynepnosunuu cuin. Pemenne
3a7]a4 HA TPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOM MaccChl

CuJia TSHKECTH M YCKOPEHUE
C¢BOOOIHOTO MMaIEHUS

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

Cuua ynpyroctu. 3akoH ['yka. Bec tena

Cwita tpenus. [Ipupona v BuaBI cumn
TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢
Y4ETOM CHJIbI COIIPOTHUBIIEHUS CPEJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/1242f32e

bu6mmoreka [IOK
https://m.edsoo.ru/5a9e4a64

bu6mmoreka [IOK
https://m.edso00.ru/141d383
7

bu6mmoreka [IOK
https://m.edsoo.ru/57dba505

bubmuoreka [JOK
https://m.edsoo.ru/bdf997fb

bubmuoreka [JOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [IOK
https://m.edso00.ru/22757f26

bu6mmorexa [IOK
https://m.edsoo.ru/11abfa0a

bu6mmorexa [IOK
https://m.edsoo.ru/0ae2cd84

bu6mmoreka [JOK
https://m.edsoo0.ru/1fa86499
https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

26

27

28

29

30

31

32

33

34

Hasnenue. I'uapocraruueckoe
nasnenue. Cuna Apxumena

AOCOJIFOTHO TBEPJIOE TEJIIO.
[TocTymarenbHOE U BpaliaTelIbHOE
JIBUKEHUE TBEPJIOTO Tella

MoMeHT cHITbI OTHOCUTENHEHO OCH
BpaieHus. [1neqdo cuiibl

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teiy. LlenTp TsokecTH Tena.
VYcnoBust paBHOBECHS TBEPIOTO TEJa.
Bunbl paBHOBecHs

Pemenne 3agau

KonTtponpsHast pabora o Teme
"Tunamuka. CtaTuka TBepaoro Tena"

HNMnynec MaTepuanbHOU TOYKH,

CHUCTEMBI MaTepUAIIbHBIX TOUYeK. LleHTp

MacCcC CUCTEMbI MaTCPUAJIbHBIX TOYCK.
TeopeMa 0 JIBMKCHHU LICHTPA MacCC

I/IMHy.]'ILC CUJIbl 1 U3MCHCHUEC UMITYJIbCA

Tena. 3aKOH COXpPaHEHMsI UMITYJIbCA.
PeaktuBHOE ABHKCHHE

MoMeHT uMItybca MaTepUaIbHON
Touku. [Ipencrasienue o coxpaHeHuu
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX
MOJISIX

bu6mmoreka [IOK
https://m.edsoo.ru/a28aa7ad

bu6mmoreka [IOK
bu6mmoreka [IOK
https://m.edso00.ru/2b95d57e

bu6mmoreka [IOK
https://m.eds00.ru/653d345
9

bu6mmoreka [IOK
https://m.edsoo.ru/9aa79a7d

bu6mmorexa [IOK
https://m.edsoo.ru/dclcaacO

bu6mmoreka [IOK
https://m.edsoo.ru/9f5a574c

bu6mmoreka [JOK
https://m.edsoo.ru/4bb8294
b

bu6nmoreka [JOK
https://m.edsoo.ru/13f0a221

bu6mmoreka [JOK
https://m.edsoo.ru/d6532eb9



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

35

36

37

38

39

40

41

42

43

Pemenue 3amau

PabGora cunbl Ha MaJIOM ¥ Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
MIPEICTABJICHHE PAOOTHI CHITBI.
MOIITHOCTE CHJIBI

Kunernueckas sueprusi. Teopema o6
U3MEHEHUN KHHETUYECKON SHEPTUH
MaTepUaIbHOU TOYKU

[ToreHnManbHBIE U HEMIOTEHIMAJIBHBIE
cuibl. [loteHnumansHas sHeprusa. Bropas
KOCMHYECKask CKOPOCTh

Tperbs kocMuyeckast ckopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUn

Yipyrue v Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm 1715 uacanbHON
KUJKOCTH

KonrtpomnsHas padota no Teme "3aKoHbl
COXPAHEHHUs B MEXaHUKE"

Pa3BuTune npencraBieHuid 0 Ipupoe
TeroTsl. OcHOBHBIE nosoxeHnss MKT.
Huddys3usa. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeN. XapaKkTep ABUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/f7706d63

bubmuoreka [JOK
https://m.edso0o0.ru/913974c7

bubmuoreka [JOK
https://m.edsoo.ru/9a5e2e74

bubmuorexa [JOK
https://m.edsoo.ru/554bafcc

bubmuorexa [JOK
https://m.edsoo.ru/f57b4e01

bu6mmoreka [JOK
https://m.edsoo.ru/f30f43b6

bu6mmorexa [IOK
https://m.edsoo.ru/474e7c4a

bu6mmorexa [IOK
https://m.edsoo.ru/b0a4445f

bu6nmoreka [JOK
https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

44

45

46

47

48

49

50

51

52

53

54

Macca u pazMepsl MOJIEKYJI (aTOMOB).
KomuuectBo Bemectsa. IlocTosiHHas
ABoraapo

Temneparypa. TemnoBoe paBHOBECHE.
IlIkana Lenbcust

Pemenue 3amau

Nneanbubiii ra3. ['a30BbIe 3aKOHBI

VYpaBuenne MenneneeBa-Kianeiipona.

Pemenue 3amau

AOcomoTHas TemnepaTtypa. 3akoH
JlaneTOoHA

I/I30np0ueccm B nJ€aJIbHOM rasc C
MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduueckoe npencrapnenue
M30IPOLIECCOB: U30TEPMa, U30X0pa,
n3zobapa

OcHoBHoe ypaBHeHue MKT

Pemenue 3agau

CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
CpeaHel KHHETHYECKON dHEpruen

MOCTYNATCJIbHOI'0 TCIJIOBOT'O ABHUKCHUA

e€ yacTuIl

bu6mmoreka [IOK
https://m.edsoo.ru/c5b72ab7

bu6mmoreka [IOK
https://m.edsoo.ru/0070d49
3

bu6mmoreka [IOK
https://m.edsoo.ru/1531abab

bubmuorexa [JOK
https://m.edsoo.ru/1deb2367

bubmuorexa [JOK
https://m.edso0.ru/8d12c328

bu6mmoreka [IOK
https://m.edsoo.ru/14e02d1f

bu6mmorexa [IOK
https://m.edsoo.ru/68878d5
1

bu6mmoreka [JOK
https://m.edsoo.ru/1344327
b

bu6mmoreka [JOK
https://m.edsoo.ru/c8094721

bu6mmoreka [JOK
https://m.edso0.ru/10265a05

https://m.edsoo.ru/c38af875



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

55

56

57

58

59

60

61

62

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM
o teme "OcroBsr MKT"

KoHnTtponbhas padota mo teme "OCHOBBI
MKT"

TepmonuHamMuueckasi cucTeMa. 3a/lanue
BHeIIHUX ycyoBuil aiist TJL cuctemsl.
BHemiHye 1 BHyTpEHHUE TapaAMETPHI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAYEHHUSI BEJIMUMH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Monens naeansLHOr0 rasa B
TEpMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOW MOJIENN

VYpaBuenue Menneneepa-Knamneiipona u
BBIPAKECHHE ISl BHYTPEHHEN SHEPIUU

BeipakxeHue Juist BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO MJI€aJIbHOTO Iasa.
KBazucraTnueckue u HecTaTuyeckue
IIPOLIECCHI

OnemeHTapHas paboTa B
TepMoIMHaMKKe. Beruucienue paboThl
1o rpaduKy mporecca Ha pV-
Juarpamme

bu6mmoreka [IOK
https://m.edsoo.ru/09d12fd8

bu6mmoreka [IOK
https://m.edsoo.ru/13adad59

bubmuoreka [JOK
https://m.edsoo.ru/5f8d38a3

bu6mmorexa [IOK
https://m.edsoo.ru/8ec512f0

bubmuorexa [JOK
https://m.edso0.ru/2935500
1

bu6mmoreka [JOK
https://m.edsoo.ru/bal178d0

bu6mmoreka [JOK
https://m.edsoo.ru/ac5cacls

bu6mmorexa [IOK
https://m.edsoo0.ru/741d573
8



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
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65

66

67

68

69

70

71

72

Terumonepenaya kak crocod N3MEHEHUS
BHyTpeHHel sneprun T]] cucremsr 6e3
coBepIIeHHs paboThI

KonBek1ust, TemIonpoBoaHOCTb,
U3Iy4eHUe

KomngectBo TennoTel. TemioéMKoCcTh
TCia. YI[GJ'IBHaH U MOJIIpHAasa
TEMIOEMKOCTH BEIIeCTBA. Y IeabHas
TCIIOTA CropaHusd TOILJIMBaA

Pacuér konuyecTBa TEIUIOTHI IIPU
TeIIoneperaye

[TonsiTue 06 aguabaTHOM IMpoIECCe.
[TepBbIii 3aKOH TEPMOAMHAMHUKHI

KonnyecTBo TermioTe! u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUHU
T/ cuctemsl

BTtopoii 3aKk0H TepMOJIMHAMUKY IS
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporeccoB. Heo6patumocthb
MIPUPOTHBIX MPOIIECCOB

IIprHIMIIBI AENCTBUS TEIIIOBBIX
MamuH. KITJ]

Maxkcumanbroe 3Haderaue KITJI. ITukn
Kapuo

Penrtenue 3anau

bu6mmoreka [IOK
https://m.edso00.ru/3d73456
1

bu6mmoreka [IOK
https://m.edso00.ru/157b54cd

bubmuoreka [JOK
https://m.edsoo.ru/7ba67355

bu6mmoreka [IOK
https://m.edsoo.ru/ldb5ad4e

bu6mmorexa [IOK
https://m.edsoo.ru/d809882
4

bubmuoreka [JOK
https://m.edsoo.ru/b047alcd

bu6mmoreka [JOK
https://m.edsoo.ru/c6f4f464

bu6mmoreka [IOK
https://m.edsoo.ru/2e945513

bu6mmoreka [JOK
https://m.edsoo.ru/fe3857h9

bu6mmoreka [JOK
https://m.edsoo.ru/b3efal8hb



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
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DKOJIOTHYECKUE aCTIEKThI
HUCITIOJIB30BaHUA TCIIJIOBBIX IIBI/II‘aTeJIef/'I.
TeroBoe 3arpA3HEHUE OKPYKAIOILEH
Cpelibl

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
no teme "Tepmonunamuka. TerioBbie
MAaInuHe!"

KonTponbHas padoTa 1o Teme
"Tepmonunamuka. TemioBbie MalTUHBL"

[TapooOpa3oBaHre U KOHICHCAITUS.
Ucnapenue u kunenue. Y geabHas
TEIJIOTa MapooOpa3oOBaHM

HaceliiieHHbIe 1 HEHACHIIIIEHHBIE MTapHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y J1aBJICHUS HACBILICHHOT'O Iapa OT
TEMIIEPATYPBI, UX HE3ABUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
JTaBJICHUSI B )KUIKOCTH

BrnaxxaocTh Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenue 3amau

Trépnoe Teno. Kpucrannunueckue u
amop¢HbIe Terna. AHU30TPOIUS CBOMCTB
KpUCTAJJIOB

bubmuoreka [JOK
https://m.edsoo0.ru/9867aaa7

bubmuoreka [JOK
https://m.edsoo.ru/c8c70432

bubmuoreka [JOK
https://m.edsoo.ru/28d62b3f

bubmuorexa [JOK
https://m.edsoo.ru/1b6e26c5

bu6mmorexa [IOK
https://m.edsoo.ru/6f8e6777

bu6mmorexa [IOK
https://m.edsoo.ru/f5¢17d02

bu6mmoreka [IOK
https://m.edsoo.ru/30ebbb79

bu6mmorexa [IOK
https://m.edso00.ru/18e95ff3

bu6mmorexa [IOK
https://m.edso0.ru/20a88a03



https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
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[laBnenue u KpUCTaIM3ALIMSL.
VYV ienpHas TEIIoTa NJIaBJICHHUS.
CybOnumarust

Jedopmaruu TBEPIOTO TENA.
Pactspkenue u cxxarue. Cnpur. Moayib
FOmnra. Ilpenen ynpyrux nedgopmanuit
TermoBoe paciuiupeHue XKUAKOCTEN U
TBEPBIX T€. AHTAPMOHU3M TEILIOBBIX
KoJIe0aHUM YacTHIl BEIIeCTBa

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexoax

YpaBHeHHE TEIUIOBOTO OaslaHca

Pemenne 3agau

[ToBepXHOCTHOE HaATSKEHUE.
Kannmnsapuele sinenus. /[aBnenue noa
HCKPUBIICHHON ITOBEPXHOCTBIO
x)uakoctu. Popmyia Jlannaca

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
1o Teme "ArperaTtHbie COCTOSIHUS
BeniecTBa. Pa3zoBble MEPEXObI"
KonTponbHas padbora no teme
"ArperaTtHble COCTOSIHHSI BEIIECTBA.
®dazoBble IEpEXoab”

OnexTpu3anus Tel U €€ IposBICHUS.
DNeKTpuyecKui 3apsia. /IBa Buaa

bu6mmoreka [IOK
https://m.edsoo.ru/6ee91e9f

bu6mmoreka [IOK
https://m.edsoo.ru/dalaabl0

bu6mmoreka [IOK
https://m.edsoo.ru/7babedf2

bu6mmoreka [IOK
https://m.edsoo0.ru/97a0672f

bu6mmorexa [IOK
https://m.edsoo.ru/ab1521fb

bu6mmorexa [IOK
https://m.edsoo.ru/8ab7f40d

bu6mmorexa [IOK
https://m.edsoo.ru/b42f1f97

bu6mmorexa [IOK
https://m.edsoo.ru/0b52575¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7dc2a739

bu6mmoreka [JOK
https://m.edsoo.ru/laff445f



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
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JIeKTpUYecKuX 3apsanoB. [IpoBoaHuky,
JURJIEKTPUKU U TIOTYTIPOBOJHUKU

DJIeMEHTapHbIN AJIEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO
3apsana

Bzaunmoperictue 3apsnoB. Toueynsle
3apsasl. 3akoH Kysona

Pemenne 3agau

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIs.
[TpoOHeIii 3apsia. JIuaum
HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.
OnHOPOIHOE ANEKTPUUYECKOE T10JIE

IToTeHuIMaIbHOCTH
OJICKTPOCTATUYCCKOI'O ITOJIA. PazHoCTh
MMOTCHUHUAJIOB U HAIIPSAKCHUC

ITorennumanbHas YHEPTUs 3apsaa B
3JIEKTPOCTATUYECKOM IoJie. [loTeHman
3JIEKTPOCTATUYECKOTO MOJIA

CBs13b HaANPSHKEHHOCTH TTOJISL U
Pa3HOCTH MOTEHIHAIIOB JIJIS
3JIEKTPOCTATUYECKOTO OIS

[IpuHiun cyneprno3unuu
AIIEKTPUYECKUX MOJEH

bu6mmoreka [IOK
https://m.edsoo.ru/f49afd24

bu6mmoreka [IOK
https://m.edsoo.ru/445b774
6

bu6mmorexa [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bubmuorexa [JOK
https://m.edsoo.ru/05c6bfal

bubmuorexa [JOK
https://m.edsoo.ru/3dac6957

bu6mmorexa [IOK
https://m.edsoo.ru/8002144
7

bu6mmoreka [IOK
https://m.edsoo.ru/af5fa389

bu6mmorexa [IOK
https://m.edsoo.ru/df7a6838

bu6nmoreka [JOK
https://m.edsoo.ru/Ocfe4a6e



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
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Pemenue 3amau

ITone Toueunoro 3apsna. [ose
PaBHOMEPHO 3apsKEHHOU cepsr

[Tosie paBHOMEPHO 3apsHKEHHOTO 1O
00béMmy mmapa. [lose paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TII0CKOCTH

HpOBOI[HI/IKI/I B SJICKTPOCTATUYCCKOM
rmoje. Y cloBue PaBHOBCCHA 3apsaA10B

,Z[I/IE)JIGKTPI/IKI/I " MMOJYIIPOBOAHHUKHU B
QJICKTPOCTATUYCCKOM II0JIC

Konpnencarop. D1neKkTpoéMKOCTh
KOH/JIEHCATOpa. DIIEKTPOEMKOCTD
TUIOCKOTO KOHJIEHCATOpa

Hapanneanoe COCANHCHUC
KOHACHCATOPOB

IlocienoBaTeabHOE COEMUHEHNE
KOHJIEHCATOPOB

DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

Pemenue 3agau

JIBr>keHue 3apsiKEHHON YaCTHULIbI B
OJHOPOJHOM BJIEKTPUUECKOM I10JIE

Pemenue 3agau

bubmuoreka [JOK
https://m.edsoo.ru/5a582263

bubmuoreka [JOK
https://m.edsoo.ru/b297b5c3

bu6mmoreka [IOK
https://m.edsoo.ru/f7a665ee

bubmuorexa [JOK
https://m.edsoo.ru/32405eab

bu6mmorexa [IOK
https://m.edsoo.ru/060ebab5

bubmuorexa [JOK
https://m.eds00.ru/845b4f73

bubmuorexa [JOK
https://m.edsoo.ru/d11e8ce?

bu6mmoreka [IOK
https://m.edsoo.ru/1e992920

bu6mmorexa [IOK
https://m.edsoo.ru/73a34f18

bu6mmorexa [IOK
https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/2743404
0

bu6mmorexa [IOK
https://m.edsoo.ru/8341d6ac



https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
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O0001Ienne U cucTeEMaTH3alNsl 3HAHAN
o Teme "DiekTpuueckoe mnoie"

KonTponbhas pabota no teme
"Dnekrpuueckoe nosie"

Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS
CYILIECTBOBAHHUSI IOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

Hcrounnku Toka. Hanpsokenue u 3/1C

3akon OMa 11 y4acTKa LEeTH.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOJHHKA OT €TI0
JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO
CCUCHHS

VY aenpHOE CONPOTHUBIICHHUE BEIIECTBA.
Pemenue 3agau

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeIMHEHHE TIPOBOJHUKOB

Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX
neneil. [Ipasuna Kupxroga

Pemenue 3amau

Pabora snexTpuieckoro Toka. 3aKoH
Jxoynsa —Jlenna

Pemenue 3amau

bu6mmoreka [IOK
https://m.edsoo.ru/5752603f

bu6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

bu6mmoreka [IOK
https://m.edsoo.ru/233311b
5

bu6mmorexa [IOK
https://m.edsoo.ru/0839al115

bu6mmorexa [IOK
https://m.edsoo.ru/f14f251e

bubmuoreka [JOK
https://m.edsoo.ru/95fcdf51

bubmuorexa [JOK
https://m.edsoo.ru/437f8300

bu6mmoreka [IOK
https://m.edsoo.ru/236f7e07

bu6mmorexa [IOK
https://m.edsoo.ru/1794cf37

bu6mmoreka [JOK
https://m.edsoo.ru/3881b46
9

bu6mmorexa [IOK
https://m.edsoo.ru/a3605c5c¢

bu6mmoreka [IOK
https://m.edso00.ru/6761bfOf



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
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136

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
TeroBas MOIIHOCTB, BBIACIIIEMAA HA
pesucrope

Pemenue 3amau

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHMKA TOKA

3akon OMa A1 OJTHOM (3aMKHYTOI)
AIEKTPUUECKON TSTTH

Pemenue 3amau

MomHocTs HCTOYHHKA TOKA
KopoTtkoe 3ambikaHue
KoHneHcaTop B 11enu mocTOSTHHOTO TOKa

Pemenue 3amau

Pemenue 3amau nmo teme "IlocToAHHBIN
INEKTPUYECKUH TOK"

Pemenne 3agau mo treMme "IlocToSIHHBIH
3JIEKTPUYECKAN TOK"

Pemenue 3agad o teMme "IlocToSTHHBIN
3JIEKTPUYECKHN TOK"

bu6mmoreka [IOK
https://m.edso00.ru/99750a6f

bu6mmoreka [IOK
https://m.edsoo.ru/eb72fc24

bu6mmoreka [IOK
https://m.edsoo.ru/72d453af

bubmuorexa [JOK
https://m.edsoo.ru/221f40fb

bu6mmorexa [IOK
https://m.edsoo.ru/3580b67
9

bu6mmoreka [IOK
https://m.edsoo.ru/a0ae51d8

bu6mmorexa [IOK
https://m.edso0.ru/546f5632
bu6mmoreka [IOK
https://m.edsoo.ru/35368f3e

bu6mmoreka [JOK
https://m.edsoo.ru/4410cefQ

bu6mmoreka [JOK
https://m.edsoo.ru/a7340a29

bu6mmoreka [IOK
https://m.edsoo.ru/744261b
8

bubmuorexa [JOK
https://m.edsoo.ru/eb5d4687



https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
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O060011IeHrne U cucTeMaTU3alus 3HAaHUN
110 TeMe "[1oCTOSHHBII 21eKTpUYECKUit

TOK

KonrponbHas pabora no reme
"TlocTOsSIHHBIN 31EKTpUYECKUi TOK"

DneKTpuyueckas MpoBOAUMOCTh
Pa3JIMYHBIX BEIIECTB. DJICKTPUUECKUI
TOK B MeTajiax. CBEpXIpOBOAUMOCTD

DNEKTPUYECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJUTOB. 3aKOHbI
®Dapazes 11 3IEKTPoIn3a

DNeKTpUUYeCcKuil ToK B razax. [lmazma

DNEKTPUUECKUN TOK B BaKyyMe.
BaxyyMHbIe 1puoopbl

DNEKTPUYECKUH TOK B
MOJIyIPOBOJIHUKAX

[TonynpoBoaHUKOBBIE TPUOOPHI

Pu3NYecKuil NPAKTUKYM 110 TEME
"M3mMepeHue CUiibl TOKA U HAMPSIKEHUS
B LIENIY MIOCTOSIHHOT'O TOKA ITPH MIOMOILN
aHaJIOTOBBIX U IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C LU(POBOIA
naboparopueit o pusuke. [Ipumepsr

bu6mmoreka [IOK
https://m.edsoo.ru/bfd7a050

bu6mmoreka [IOK
https://m.edso00.ru/1885ddf1

bubmuoreka [JOK
https://m.edsoo.ru/da794295

bubmuoreka [JOK
https://m.edsoo.ru/4b42349
1

bu6mmorexa [IOK
https://m.edso00.ru/92d92f76

bu6mmorexa [IOK
https://m.edsoo.ru/2E+160

bu6mmoreka [JOK
https://m.edsoo.ru/ab61c660

bu6mmoreka [JOK
https://m.edso00.ru/8362220
0

bu6mmorexa [IOK
https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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U3MepeHus: PU3NUECKUX BETHMUUH MIPH
MIOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBUKEHUS
C LEJIBIO ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

DuU3nYeCKui MPaAKTUKYM 110 TEME
"N3mepeHune ycKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIKEHHUH 110 HAKJIOHHOM IIJI0CKOCTH"
wiu "HMccnenoBanye 3aBUCUMOCTH Iy TH
OT BPEMEHH MPU PABHOYCKOPEHHOM
IBIOKeHun"

Du3nyecKuil MPaKTUKYM I10 TEME
"3Mepenune yCKOpeHHsi CBOOOTHOTO
naneHus" wim "N3yuenue ABUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJTYJIIO
ckopocThio" unu "HccnenoBanue
3aBHCUMOCTH NepHOAA 00palleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napamMerpos"”

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHne paBHOEHCTBYIOIIEH CHJTIBI
IpU JIBHKEHUH OpyCKa M0 HaKJIOHHON
wiockocTH" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS

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

bubmuorexa [JOK
https://m.edso00.ru/6960b6ef

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db8
4



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
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OpycKa 110 HaKJIOHHOH IJIOCKOCTHU Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pasiie, OT UX bubnnoreka [HOK

nedopmaruu” unn "M3ydenue https://m.edsoo.ru/b55b81al

JBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUit
6J10K"

Pu3n4ecKuil IPAKTUKYM 110 TEME

"N3mepenune kodpuIeHTa TpeHus 1o

BEJIMYMHE YTIIOBOTO KOAPPHIIMEHTA

3apucumocT Frp(N)" mnu bubnuorexa [JOK
"HccnenoBanue IBUKEHUS Opycka 1o 1 1 https://m.edso00.ru/b83b160
HAKJIOHHOH IJIOCKOCTH C EPEMEHHBIM 7
KO3 PULHEHTOM TpeHUs" HIn

"N3yueHue IBUKEHUS Tpy3a Ha BaLy C
TpeHuem"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycinoBUl paBHOBECHS
TBEPAOTO TeEJA, UMEIOILETO OCh
BpaieHus" uinu "Koncrpyuposanue bubnuoreka [IOK

KPOHIITEHHOB M pacy€T CHJI yIIPYrocTH" https://m.edso00.ru/4a04f4f7

iy "M3ydeHne ycToM4nBOCTH
TBEPAOTO TeJIa, UMEIOILETO MI0Maab
onops!"

®u3nyeckuil NPakTUKyM 0 TeMe bubnuorexa [IOK

"N3mepenne ummyJiibca Tena 1no https://m.edso0.ru/856fb28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

155

156

157

TopMo3HOMY ITyTH" uin "M3mepenue
CHUJIBI TATH, CKOPOCTU MOJIEIIN
AIIEKTPOMOOWIISI U MOIITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aumoeiicteun" uwiu "M3mepenue
KMHETUYECKON IHEPTHUH TeJa MO
TOPMO3HOMY ITyTH"

DuU3nyecKuil MPaKTUKYM 10 TEME
"N3y4yeHne n30TepMUUYECKOTO MpoIiecca
(peKOMEH10BaHO HUCIIOIb30BaHHE

U ppoBoOH 1abOpaTopun )" UITH
"N3yuenue n30X0pHOTro mpoiiecca’ uiu
"N3yuenue nzobapHOro npoiecca’ win
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

Pu3NYecKuil TPAKTUKYM 110 TEME
"Usmepenue ynenpHo# TemioéMkocTu"
i "HccnenoBanue nporecca
OCTBIBaHMS BEIIECTBA" WIIH
"HccnenoBanue aquabaTHOToO
npouecca" wim "H3ydenune
B3alMOCBS3U SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
WCIIapeHus KUIKOCTEN" niun

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

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61

bu6mmorexa [IOK
https://m.edsoo.ru/6bla23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

158

159

160

"N3mepeHue yaenbHON TENI0Th
riaBiaeHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX NTApOB" WU
"U3mepeHue abCcoMOTHON BIAKHOCTH
BO3/lyXa M OLIEHKa MacChl apoB B
nomMemenun". Mamepenue

ko3 puImeHTa NTOBEPXHOCTHOTO
HATSHKCHUS

Du3nyecKuil MPaKTUKYM I10 TEME
"Habmtoienue npeBpalieHus SHEpruu
3apsA’KEHHOI0 KOHJIEHCATOPa B 3HEPTHUIO
M3JIy4eHHs CBETOAMOAa" UIn
"N3y4yeHue nNpoTeKkaHus TOKa B LIETIH,
cojiepxaliei KonaeHcarop" uiu
"Pacnipenenenue pasHocTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEIbHOM COE€IMHEHUH
KOHJIEHCAaTOpoB"

Pu3NYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" HIIH
"N3mMepeHue yaenpHOro
CONPOTHUBIICHUS MPOBOJHUKOB" WIIN
"HccnenoBaHue 3aBUCHMOCTH CHUJIBI
TOKA OT HAIPSLKSHUS 1J151 JTaMITbl
HakajauBaHus"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HabmoneHue anektponuza’ uiu
"N3mepenue 3apsiia OTHOBAJIEHTHOTO

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

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d9
8

bu6mmorexa [IOK
https://m.edso0.ru/64b6e901



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

161

162

163

164

165

166

167

noHa" win "HccienoBanue
3aBUCHUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpATyphl" Win
"CHATHE BOJIBT-aMIIEPHOU
XapaKTepPUCTUKHU auoaa"

PesepBusiit ypok. O600mIeHNE U
cUCTEeMaTH3allHs 3HAHUH 110 TeMe
"KunemaTtuka"

PesepBHblii ypok. O6001IeHre u
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBHblii ypok. O6001IeHEe U
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"Crartuka TBEp0ro Tena"

PesepBHblii ypok. O6001IeHre u
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXpPaHEHUS B MEXAHUKE"

Peseprublit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON
Teopun"

Peseprubiit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"Tepmoannamuka. TernoBbsie MaluHb!"

PesepBHriit ypok. O0001IeHHE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"ArperaTtHble COCTOSIHHSI BEIIECTBA.
®a3oBble nepexoab"”

bubmuorexa [JOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [IOK
https://m.edso00.ru/3149956
b

bubmuorexa [JOK
https://m.edsoo.ru/0f9752ac

bu6mmorexa [IOK
https://m.edsoo.ru/6c0df9cc

bu6mmorexa [IOK
https://m.edsoo.ru/de148976

bu6mmoreka [JOK
https://m.edsoo.ru/Obcc77cl

bu6mmoreka [JOK
https://m.edsoo.ru/59ca5c91



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

PesepBHeiit ypok. O000mIeHNE U
168 CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"DnexkTpuueckoe moie"

PesepBHbIii ypok. O6001IeHNE 1
169 CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"TlocTOSIHHBIN 31EKTpUYECKUI TOK"

PesepBHbIii ypok. O6001IeHNE 1
170 cucreMarusanus 3gaguii 1o reme "Toxku
B pa3IMYHBIX cpenax”

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16

bu6mmoreka [IOK
https://m.edsoo.ru/f2381c0c

bu6mmoreka [IOK
https://m.edsoo.ru/3cae6dal

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Tema ypoka

BzanmoeiicTBHE TOCTOSHHBIX
MarHuTOB ¥ IPOBOJHUKOB C TOKOM.
MaruutHoe nosie. ['unoreza Ammepa
BexTop MarHUTHON MHIYKIUU.
[IpuHIUNI cynepno3uum MaraiiTHBIX
nosiei. JImHuM MarHUTHOM MHIYKIIMHU

MarsuTHoe 1oJjie MPOBOJHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HallpaBJIEHUE U
MOJyJIb

Pemenne 3agau

ITpumeHneHne 3akoHa Amnepa.
DeKTpOU3MEpUTEIbHbBIE TPHOOPHI
Cuia JlopeHiia, e€ HanpaBJICHUE U
MOAYJb. J[BHKEHHUE 3apsKEHHOU
4acTULBI B OJHOPOIHOM MarHUTHOM
nojue

Pemenue 3amau

KoaudecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbI

JlaTa
H3YYeHH
A

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/487a8593

bu6mmoreka [IOK
https://m.edsoo.ru/4clabcch

bu6mmorexa [IOK
https://m.edsoo.ru/d35d526
2

bubmuorexa [JOK
https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [IOK
https://m.edsoo.ru/ad7718d7

bu6mmoreka [IOK
https://m.edsoo.ru/c97afaal

bu6mmorexa [IOK
https://m.edso0.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
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

10

11

12

13

14

15

16

17

18

19

Pabota cunbl Jlopenna

Penrtenue 3amau

MarsuTHoOE I10JI€ B BEILIECTBE.
DeppoMarHeTuKH, napa- u
JHaMarHeTUKH

OcCHOBHBIE CBOWCTBA
dbeppomarnetukoB. [IpuMeHeHne
(dbeppoMarHeTuKoB

Pemenue 3aga4d mo reMme "MargutHoe
mose"

Pemenne 3agaud mo reme "MarautHoe
mosie"

SIBiIeHUE DIEKTPOMATHUTHOMN

nHAyKIuU. [I0TOK BEKTOpa MarHUTHOU

HHAYKIOUA

O J1C unAyKIIHN

3aK0H JIEKTPOMArHUTHON UHIYKITUH
®dapanes

BuxpeBoe anexrpudeckoe mose. Toku
dyxko

OJ1C MHAYKIMYU B ABUKYIIUXCS
MIPOBOJIHUKAX

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

https://m.edsoo.ru/93617bd
9

bu6mmoreka [IOK
https://m.edsoo.ru/30ff9608

bubmuorexa [JOK
https://m.edso0.ru/0b58190a

bu6mmorexa [IOK
https://m.edsoo.ru/5b55¢307

bu6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a

bu6mmoreka [JOK
https://m.edsoo.ru/b3efalcl

bu6mmoreka [JOK
https://m.edsoo.ru/48150bd
8

bu6mmoreka [IOK
https://m.edsoo.ru/a6dec188

bubnmnoreka [JOK
https://m.edsoo.ru/15abe140

bubnmoreka [JOK
https://m.edsoo.ru/0235cc02



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02

20

21

22

23

24

25

26

27

28

29

30

Pemenue 3amau

[IpaBuio Jlenna

HNupyktuBHOCTH. Karymika
WHIYKTUBHOCTH B IIEIIH MTOCTOSIHHOTO
TOKa

SBnenue camounaykiuu. J/C
CaMOMHTyKITUU

OHeprus MarHUTHOT'O NOJIS KaTyILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

Pemenue 3amau

O0o001IeHe U CHCTeMAaTH3AINS
3HAHUH 10 TeMe "DIeKTpoauHaMuKa"

KonTponbHas padbora no teme
"OnexTpoauHamuka'

Konebarennnas cucrema. CBoOOIHEIE
kosneOaHus. 'apmoHnyeckue
KOJICOaHMS

Kunemarnueckoe u JNHaAMHUYCCKOC
OITHCaHKE KOJIeOaTSIbHBIX JIBIDKCHUH

3HepreTquc1<oe onucanue. BeiBoa
JUHaAMHUYCCKOI'O OIMMCaHusA
TapMOHUYCCKUX KoJIeOaHMH U3 MX
SHEPTCTUUCCKOTO U KHHCMATHYCCKOI'O
OITMCaHUuA

bubmuoreka [JOK
https://m.edsoo.ru/4dfda618
bubmuoreka [JOK
https://m.edsoo.ru/bbc22726

bubmuoreka [JOK
https://m.edsoo.ru/621eae9d

bubmuorexa [JOK
https://m.edsoo.ru/7ee60ca8

bubmuorexa [JOK
https://m.edsoo.ru/b3c0ad11l

bubmuoreka [JOK
https://m.eds00.ru/88f69d2b

bubmuorexa [JOK
https://m.eds00.ru/7648402
5

bu6mmorexa [IOK
https://m.edsoo.ru/8ae09b98

bu6mmoreka [JOK
https://m.edsoo.ru/7c1db385

bubmuorexa [JOK
https://m.edsoo.ru/87ce9498

bu6mmorexa [IOK
https://m.edsoo.ru/e3c99692



https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

31

32

33

34

35

36

37

38

39

40

Awmrmutyna u dasza konedbanuii

[Tepuron u yacToTa KOJICOAHMIA.
[Tepuoa mainbx cBOOOAHBIX
KoJIe0aHUI MaTeMaTHYecKOro
MmasiTHUKa. [lepuon cBoOGOAHBIX
KoJie0aHul NPY>KMHHOTO MasiTHUKA

3aryxaroiiye KojaeOaHusl.
Brinyxnennbie koneOanus. Pezonanc

ABTOKOJICOaHUA

Pemenue 3amau

Ypok-koHpepennus "MexaHuyeckue
Kosie0aHusl B My3bIKaJIbHBIX
UHCTpyMeHTax"

O000I11IeHNE U CUCTEMATHU3AIHS
3HaHUHU 110 TeMe "MexaHnndeckue
KoJiebanus"

DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYD

®opmyna Tomcona. CBs3b aMIUIUTYIbI

3apsiia KOHJIEHCAaTopa ¢ aMILUTUTY 10U
CHUITBI TOKA B KOJIEOATEThHOM KOHTYpE

3akoH COXPAHCHUS SHCPIUHA B
nACaJIbHOM KoJie0aTeIbHOM KOHTYPC

bubmuoreka [JOK
https://m.edsoo.ru/7a0c439a

bubmuorexa [JOK
https://m.edsoo.ru/e0399319

bu6mmoreka [IOK
https://m.edsoo.ru/72e¢93d09
bubmuorexa [JOK
https://m.edsoo.ru/6add2644
bu6mmoreka [IOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bubmuorexa [JOK
https://m.edsoo.ru/8ef587be

bu6mmoreka [IOK
https://m.edsoo.ru/eb84182f

bu6mmorexa [IOK
https://m.edsoo.ru/d4adabde

bu6mmoreka [JOK
https://m.edso00.ru/093f9afl

bubnmnoreka [JOK
https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

41

42

43

44

45

46

47

48

49

50

3aTyxarllue JIeKTPOMAarHuTHbIE
KosiebaHus. BeinyKaeHHbIC
AIIEKTPOMAarHUTHbIE KOJIEOaHHS

ITepemennsiit Tok. Peaucrop u
KOH/JICHCATOP B LIETH MIEPEMEHHOT0
TOKa

KaTYI_HKa HHIAYKTHBHOCTHU B LCIIN
MNEPEMCHHOI'O TOKa

3akoH OMa AJ1s1 JIEKTPUUECKON LIenu
NEPEMEHHOTO TOKa

MoniHOoCTh IEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U IEHCTBYIOIIEE
3HAYCHHUEC CUJIbI TOKA U HAIIPSAKCHUA

Pe3oHaHC B 2JIEKTPUYECKON LIETIH

Pemenue 3agau

Wneanbublif TpancdopmaTop.
IIpownsBoacTBO, nepenaya u
noTpedieHne 3EeKTPUUECKON IHEPTUH

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJACTBE JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
JKHU3HU

Penrtenue 3anau

bu6mmoreka [IOK
https://m.edsoo.ru/5e668619

bubmuoreka [JOK
https://m.edso00.ru/8483615
2

bubmuoreka [JOK
https://m.edsoo.ru/cfa307af

bu6mmorexa [IOK
https://m.edsoo.ru/8bae38e6

bubmuorexa [JOK
https://m.edsoo.ru/lcac6c4c

bubmuorexa [JOK
https://m.edso00.ru/087506df

bu6mmoreka [JOK
https://m.edsoo.ru/al6836a4

bu6mmoreka [JOK
https://m.edsoo.ru/f97418ae

bubmuorexa [JOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [JOK
https://m.edsoo.ru/ee6677ed



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed

51

52

53

54

55

56

57

58

59

60

61

62

Pemenue 3amau

O00011IeHNE U CUCTEMATHU3ALIHS
3HaHUU 110 TeMe "DJIEKTPOMarHuTHhIE
KoJiebanus"

Mexannueckre BOJIHBI.
XapakTepUCTUKA MEXAHUYECKUX BOJIH

CBo¥icTBa MEXaHHYECKUX BOJIH

3ByK. XapaKTEepUCTUKH 3BYKa

Wudpassyk u ynprpassyk. Lllymosoe
3arpsI3HEHUE OKPYIKAIOLIEH Cpeabl

Pemenue 3amau

SJICKTpOMaI‘HI/ITHHe BOJIHBI.
I/I3Hy‘leHI/Ie SJICKTPOMAIrHUTHBIX BOJIH

3H€pFI/I$[ OJICKTPOMArdiMuTHBIX BOJIH.
CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IprMeHeHne 2K TPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

[IpuHUMIIBI paIOCBA3U U
TeJIEBUICHUA. Pagnonokamus.
DIIeKTPOMarHuTHOE 3arpsi3HEHUE
OKPYXaIoIIe Cpeabl
KonTponpHas pabota mo Teme
"Konaebanusa v BOIHb"

bubmuoreka [JOK
https://m.edsoo.ru/7cab59f8

bubmuoreka [JOK
https://m.edsoo.ru/401024a9

bu6mmoreka [IOK
https://m.edsoo.ru/a58e109f

bubmuorexa [JOK
https://m.edsoo.ru/d9ae1000

bubmuorexa [JOK
https://m.edso0.ru/138b6f09

bubmuorexa [JOK
https://m.edso00.ru/7380038f

bubmuorexa [JOK
https://m.edsoo.ru/cfd918bf

bubmuorexa [JOK
https://m.edsoo.ru/714e5dbl

bu6mmorexa [IOK
https://m.edsoo.ru/d01b818c

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

bubmuorexa [JOK
https://m.edsoo.ru/9f96f1f8

bu6nmoreka [JOK
https://m.edsoo.ru/4f7985a0



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0

63

64

65

66

67

68

69

70

71

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHEeHUs CBETa

Penrenue 3ama4 Ha IprMEHEHHE
3aKOHa MPSIMOJIMHEITHOTO
pacnpocTpaHeHus CBeTa

Ortpaxenue cBera. [Lnockoe 3epkaio.
Cdepuueckoe 3epKano

[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIBHEINA ITOKa3aTellh
npenomienud. [loHoe BHyTpeHHEE
oTpaxkeHnue. [IpenenbHblii yron
MIOJIHOTO BHYTPEHHET0 OTPAKEHUS

Pewenne 3a1au Ha npuMeHeHue
3aKOHOB OTPAXKEHMSI U IPETIOMIICHUS
CBeTa

Xon nydeit B mpusme. ucnepcust

cBeta. ClI0KHBIA cocTaB 0eJI0ro cBera.

LBer

JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKasl CUJIA JTUH3BI

[TocTpoenne n3oOpaxxeHuit B IMH3AX U
UX CUCTEMaX. YBEJIMUCHNE JIMH3EI

Pemenue 3amad Ha mocTpoeHue
M300paXKeHH, MOJIy4aeMbIX C
IIOMOILBIO JINH3

bu6mmoreka [IOK
https://m.edso00.ru/f9566406

bu6mmoreka [IOK
https://m.edsoo.ru/ea32d455

bubmuoreka [JOK
https://m.edsoo.ru/a005d2bb

bu6mmoreka [IOK
https://m.edsoo.ru/bc2e55cd

bu6mmoreka [IOK
https://m.edsoo.ru/49d830a9

bu6mmoreka [JOK
https://m.edsoo.ru/d8elc3be

bu6mmoreka [JOK
https://m.edso00.ru/6044135
9

bu6mmoreka [JOK
https://m.edsoo.ru/bb53b1d
5

bu6mmorexa [IOK
https://m.edso0.ru/5a868f09



https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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I'ma3 xak onruueckast cucreMa

Pewenne 3anau. IIpeneinst
MNPUMCHUMOCTHU I‘GOMCTpPI‘-IGCKOfI
OINTUKHU

CKOpOCTh CBETA U METO/BI €€
U3MEPECHHUS

Hucniepcus ceera

Wurepdepenuus cera

KorepeHTHbIE HICTOUHUKH. Y CIIOBHS
HaOJII0/IEHUSI MAaKCUMYMOB U
MHUHHMYMOB

Pewenne 3anau
[Ipumenenue nuTeppepeHnn

Hudpaxus ceeta

JudpaxknuonHas pemeéTka. Y cioBue
HaOJII0/IeHUS TJIaBHBIX MAaKCUMYMOB

Pemenue 3agau

[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

Pemenue 3agau

bubmuoreka [JOK
https://m.edsoo.ru/ecd480a2

bubmuoreka [JOK
https://m.edsoo.ru/cd174al10

bu6mmoreka [IOK
https://m.edsoo.ru/f32aab06

bubmuorexa [JOK
https://m.edsoo.ru/lel6cc6e

bubmuorexa [JOK
https://m.edsoo.ru/5fc0c638

bubmuorexa [JOK
https://m.edso0.ru/c6416d48

bubmuorexa [JOK
https://m.edsoo.ru/3061de2b

bu6nmoreka [JOK
https://m.edsoo.ru/668edbc8

bu6mmorexa [IOK
https://m.edsoo.ru/12ed04b5

bu6mmoreka [IOK
https://m.edsoo.ru/f998d964

bu6mmoreka [JOK
https://m.edsoo.ru/d58c411a

bubmuorexa [JOK
https://m.edsoo.ru/e9890fe9

bubmuorexa [JOK
https://m.edsoo.ru/c56¢c8158



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
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
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CBeTOBEBIC SIBIICHUS B mpupoac

O000111eHrE U CUCTEMATU3 AL
3gaHui 1o teme "Ontuka"

KonTtponbHas pabora o Teme
«OnTuka»

I'panuiel mpuMeHUMOCTH
KJ1aCCUYECKON MEXaHUKH. 3aKOHBI
3JICKTPOIMHAMMKY U TIPHHITUIT
OTHOCHUTEIBHOCTH

[TocTynartel cnenuanbHOU TEOPUU
OTHOCUTEJIbHOCTH

[TpocTpaHCcTBEHHO-BpPEMEHHOM

unTepsai. [IpeoOpazoBanus Jlopenua.

VYcnoBue NIpU4HHHOCTH.

OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH.

3amMenieHre BPEMEHU U COKpAIlleHUE
JUTUHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULIbI

CBs13bp Macchl ¢ SHEPTUEN U
UMITYJIbCOM PEISATUBUCTCKOU
4acTULbI. DHEPIHsl MOKOS

PaBHOBecHOE TeIIOBOE H3JTy4YCHUC

bubmuoreka [JOK
https://m.edso00.ru/0b36363
d

bu6mmoreka [IOK
https://m.edso00.ru/8a14748b

bu6mmoreka [IOK
https://m.edso00.ru/82315dd
4

bu6mmorexa [IOK
https://m.edsoo.ru/c9bd77ch

bubmuorexa [JOK
https://m.edsoo.ru/c56f05ch

bu6mmoreka [JOK
https://m.edsoo.ru/d83742b
b

bubmuorexa [JOK
https://m.edsoo.ru/853a64fc

bu6mmorexa [IOK
https://m.edsoo.ru/b6258ffa

bu6mmorexa [IOK
https://m.edsoo.ru/f54035a5



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
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3akoH cMemieHns Buna

T'unoreza M. Ilmanka o kBaHTax.
doToHBI

DHeprust 1 UMITyJIbC (GOTOHA

®otordp¢exr. OnbiTer A. T
CroneroBa. 3akoHbI poTorddexTa

VYpaBHeHue DUHINTEHA )11
dotoaddekra. "KpacHas rpanuia"

dororddekra

Hasnenue cera. OnwiThl [1. H.
JleOeneBa

BoiHoBEIE CBOIiCTBA qacTul

Bounnsl e bpoid. JInvuHa BosHBI 1€
Bpoitnst u pazmepsl obmacTu
JIOKaJIN3alMH IBUKYIIEICS YaCTULIBI

KopmyckynsipHO-BOIHOBOU Tyalln3M

Judpaxius 31eKTpOHOB Ha
KpUCTaJlIax

Crienuduka u3mMepeHuit B MUKpOMHUPE.
CoOOTHOIIEHHS HEOTIPEAEIEHHOCTEN
['eitzenbepra

Pemenue rpadguueckux 3agau

bubmuoreka [JOK
https://m.edsoo.ru/1c5ff752

bubmuoreka [JOK
https://m.edsoo.ru/a5ffa218

bu6mmoreka [IOK
https://m.edsoo.ru/7fb307ec

bu6mmoreka [IOK
https://m.edsoo.ru/8c68e5b9

bubmuorexa [JOK
https://m.edso0.ru/01ef4556

bu6mmoreka [IOK
https://m.edso0.ru/64b4f966

bu6mmoreka [IOK
https://m.edsoo.ru/f59cfcec

bu6mmorexa [IOK
https://m.edsoo.ru/5df8bafl

bu6mmorexa [IOK
https://m.edsoo.ru/8ccab62a

bu6mmoreka [IOK
https://m.edsoo.ru/30dbal8c

bubmuorexa [JOK
https://m.edsoo.ru/65783dec

bubmuorexa [JOK
https://m.edsoo.ru/e70195hbd



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
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Pewenne pac4€THbIX 33124

KontponbHas pabora no Temam:
"Ocnossl CTO", "KopmyckyiispHo-
BOJIHOBOM Jtyanu3m"

OIBITEL IO HCCJICIJOBAHUIO CTPOCHUA
aroma. [InanerapHas Mojenb aToma
Pezepdopna

[Tocrynarer bopa

Buast ciektpoB. CriekTp ypoBHE#
SHEPIrUH aToMa BOAOPOAA

CroHnTaHHoOE U BBIHYKACHHOC
H3JTYYCHUC CBCTA

Jlazep

Hyxiionnas Mmozens sapa
['eiizenbepra-lBanenko. 3apsa u
MaccoBO€ 4ucio sapa. M3otomsl.
PagnoakTBHOCTB

3aKOH paiM0aKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusuue
paZliOaKTUBHOCTH Ha KUBBIE
opranusmsl. Jlozumerpus

OHeprus CBsI3U HYKJIOHOB B sJIpe.

Snepubie cunbl. Jledpekt maccol spa.
Snepusle peakuuu. AnepHsie

bubmuoreka [JOK
https://m.edsoo.ru/ee9b3182

bubmuoreka [JOK
https://m.edsoo.ru/c3de891a

bu6mmoreka [IOK
https://m.edso0.ru/312b750a

bubmuorexa [JOK
https://m.edsoo.ru/404dfa9a

bubmuorexa [JOK
https://m.edsoo.ru/cf74blla

bu6mmorexa [IOK
https://m.edsoo.ru/f945d85c

bu6mmorexa [IOK
https://m.edsoo.ru/2288a0c4

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

bu6mmorexa [IOK
https://m.edsoo.ru/aab98bef

bu6mmorexa [IOK
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
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121

peaktopsl. [IpoOaemsbl yripaBisieMoro
TEPMOSIIEPHOTO CHHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
STEPHOI SHEPTEeTUKU

Meronsl perucTpauuy U
WCCIICIOBAHUS AJIEMEHTAPHBIX YACTHII.
DyHaMEHTAIbHBIE B3aUMOJICHCTBUA.
bapuoHnbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHOM
Mojenu. KBapk-riitooHHas MOJAEb
aJ]pOHOB

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHcTBO hr3nyeckoi
KapTUHBI MUPA

Dransl pa3BUTHSI aCTPOHOMUM.
3HayeHue aCTPOHOMUU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSACHEHUS PUPOJIBI KOCMUYECKHIX
00BbeKTOB. METO/ Il aCTPOHOMHUYECKHUX
HCCIIeIOBaHNI

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOIIbI, PaAHOTENECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHS

Bun 3Bé3aH0r0 HebGa. Co3Besnus,
SpKUe 3BE3MbI, MIIAHETHI, UX BUIUMOE
TIBUKCHHE

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5h

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [JOK
https://m.edsoo.ru/ad73e145

bu6mmoreka [JOK
https://m.edso0o.ru/39c44028

bubmuorexa [JOK
https://m.edsoo.ru/4877aale

bu6mmorexa [IOK
https://m.edsoo.ru/aac588eb



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
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130

Comnneynas cucrema. CoHILe.
ConHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJsHIa U 3BE3]

3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamMmma
"CrIeKTpabHBIN KJIACC — CBETUMOCTD"

3B€3I[BI TJIaBHOM MOCIEI0BATEILHOCTH

BnyTpennee crpoenue 3BE3.
CoBpeMeHHbIE TPEICTABICHHS O
MIPOUCXO0KICHUH U dBOJonUK ColHIa
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]]

Muneunsiii [IyTe — Hama ['anaktuka.
Tunel ranakTuk. Y€pHbIE ABIPHI B
Apax rajlaKTUK

Bcenennas. Pacinpenue BeeneHHOM.
3akoH Xab6mna. Teopus bonbuioro
B3pbIBa. PenmkroBoe n3iryuyeHue

MacmrabHas ctpykrypa Beenennoilt.
MeraranakTuka

Hepeménnsie nmpobieMbl acCTpOHOMUU

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnemoBaHne MarHUTHOTO TIOJIS
MMOCTOSTHHBIX MarHUTOB" MIH
"UccnemoBanue CBOMCTB
dbeppomMarHeTUKoB" UIu
"Uccnenopanue AeHCTBHSA

bu6mmoreka [IOK
https://m.edsoo.ru/22748eb4

bubmuoreka [JOK
https://m.edso0o0.ru/4216994
4

bu6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

bubmuorexa [JOK
https://m.edsoo.ru/d09da494

bubmuorexa [JOK
https://m.edsoo.ru/7cd10a0a

bu6mmorexa [IOK
https://m.edsoo.ru/3dbdf0d2

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

bu6nmoreka [JOK
https://m.edsoo.ru/d37d9ffe

bu6mmorexa [IOK
https://m.edsoo.ru/67361aef



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
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
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MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3nyeCcKuil MPaKTUKYM 110 TEME
"U3mepenue cuibsl Amriepa’ uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMIiepa OT cuJIbl TOKA" WU
"OnpeneneHre MarHUTHOW MHIYKIIUN
Ha OCHOBE U3MepeHus cuibl Ammnepa"

DuU3nyeCcKuil MPaKTUKYM 10 TEME
"UccnenoBaHue SBICHUAS
AJIEKTPOMArHUTHOW MHAYKIMU'" UK
"Onpenenenne HHAYKIIMA BUXPEBOTO
MarHUTHOTO moist"

DuU3nyeCcKuil MPaKTUKYM I10 TEME
"UccnenoBaHue SABICHUS
camounaykun" wim "Coopka Mozienu
AJIEKTPOMAarHUTHOTO reHepaTopa”

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue nepuojia CBOOOIHBIX
KOJIeOaHU HUTSHOTO U MPYKUHHOTO
MasITHUKOB"

Du3HUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B
MIPY’KUHHOM MasiTHUKE"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue epeMEHHOIO TOKa
4yepes MOCIeN0BaTENIbHO COCAMHEHHBIE
KOHJEHCATOp, KaTylIKy U pe3ucTop”

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

https://m.edsoo.ru/c36658da

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

bu6mmorexa [IOK
https://m.edsoo.ru/5d159d3
5

bubmuorexa [JOK
https://m.edsoo.ru/a28026bd

bu6mmorexa [IOK
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/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
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win "HccnenoBanue paboTh
HCTOYHHKOB CBC€Ta B IICIIN
MepeMEeHHOro ToKa"

DuU3nyeCcKui MPaKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

DuU3nyeCcKui MPaKTUKYM 110 TEME
"H3mepenue nokazaresns
MIPEJIOMJIEHUS CTEKJIa" WIn
"TlosryyeHne n300paxeHus B CUCTEME
U3 IUIOCKOTO 3epKayia v JTUH3bI"

Ou3nyecKkuil MPakTUKYM 0 TeME
"UccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEILIeCTBA
(Ha mpuMepe KUJIKHUX JIMH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHUS
pacceuBaronuX JUH3"

Du3HUeCKU IPAKTUKYM I10 TEME
"Habmronenue audpakuuu,
UHTEp(EPEHINH U MOJIIPU3ALUU
cBera"

Du3HUeCKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHUIL (110
dororpadusM TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue nocrosHHoi [lnanka Ha

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

bubmuorexa [JOK
https://m.edsoo0.ru/42569eal

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/63756¢c47

bu6nmoreka [JOK
https://m.edsoo.ru/eb916f82



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
https://m.edsoo.ru/eb916f82
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ocHoBe uccienoanus Gorodrdpdexra"
i "UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOJMO] OT
HanpspKeHus"

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEeHHOr0 aTOMapHOI'0 BOOpOAa
U U3MepeHne nocrosuHoi Punbepra”

DuU3nyeCcKuil MPaKTUKYM 10 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOIB30BaHUEM J103UMETpa”
win "M3ydenue noraomuieHus o6era-
YaCTHUI[ ATFOMUHHAEM"

DuU3nyeCcKuil MPaKTUKYM I10 TEME
"HaOmroaenust 38€31H0r0 HEOA
HEBOOPYKEHHBIM I'TIa30M C
MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJI0KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro noxymapus u
apkue 3BE3ab1" unu "Habmonenus B
teneckorn JIyHbl, TUIaHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOIUICHUIT"

O06o0011eHNEe U cUCTeMaTU3aIUs
3HaHuil. Posib GU3MKK 1 aCTpOHOMHHM B
YKOHOMUYECKOM, TEXHOIOIMUECKOH,
COLIMAJILHON U ATUYECKOH cepax
JeSITEIbHOCTH YeJIOBEKa

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

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

bu6mmorexa [IOK
https://m.edso0.ru/1072021e

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
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O060011eHNEe U CUCTeMAaTH3aI
3Hanuil. Posb 1 MecTo ¢pusnku u
aCTPOHOMHUH B COBPEMEHHON HAay4YHOU
KapTHHE MHpa

O060011eHNEe U CUCTeMAaTH3aI
3Hanuil. Pose ¢pusnueckoi Teopun B
(GbOopMUPOBAHUU TIPEIICTABICHUI O
(bU3HYECKON KapTUHE MHUPA, MECTO
($U3UYECKON KapTUHBI MUpa B 001IIEM
psIIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOJIC

O00011IEHNE U CUCTEMATHU3AIUS
3ganni o reme "Kunemaruka"

O0600I11IeHNE U CUCTEMATU3ALUS
3gagui 1o teme "Kunemaruka"

O06o0mIeHre U cucTeMaTr3aIus
3HaHui o teme "J[uHamuka"

O00011eHNe U CUCTEMATU3ALIS
3HaHu# 1o Teme "CraTtuka TBEpAOTro
Teaa"

O00011eHNEe U CUCTEMATU3ALIS
3HaHUN 10 TeMe "3aKOHBI COXPAHEHHUS
B MeXaHuke"

O000IIIeHNE U CUCTEMATHU3ALIHS
3gaui 1o TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH"

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

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4

bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

bubmuorexa [JOK
https://m.edsoo.ru/4e31b507

bu6mmorexa [IOK
https://m.edsoo.ru/2dfbafch

bu6mmorexa [IOK
https://m.edsoo.ru/3cca482e

bubmuorexa [JOK
https://m.edsoo.ru/32a4d1a0

bu6mmoreka [JOK
https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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O00011IeHIE U CUCTEMATHU3ALUS
3HaHu# 1o Teme ""TepMoIMHaMuKa.
TemmoBeie MarmuHbL"

O000111eHrE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. @azoBbie
nepexopl"”

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUI MO0 TeMe "DJIEKTPUIECcCKoe
mose"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUH 110 TeMe "TlocToSHHBIN
SJIEKTPUYECKUM TOK"

O06o001IeHe U CUCTEMaTH3aIs
3HaHUM 10 TeMe "TOKM B pa3IMuHbIX
cpenax”

O00011eHNEe U CUCTEMATU3ALIS
3HaHUH 110 TeMe "MaraurtHoe moJie"

PesepBHblit ypok. O6001IeHNEe 1
CcHCTEMATH3aIMsl 3HAHUI 110 TEME
"JJIeKTpOMarHuTHasI MHIYKIUs"

PesepBHbIit ypok. O6001IeHe U
CUCTeMaTH3allMsl 3HAaHHUH 10 TeMe
"MexaHnuyeckue KonebaHus"
PesepBHbIil ypok. O6001IeHNE T
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"DneKTpoMarHuTHbIE Kosiebanus"

bu6mmoreka [IOK
https://m.edsoo.ru/c63f7c10

bu6mmoreka [IOK
https://m.edsoo.ru/1d36b5b
1

bubmuorexa [JOK
https://m.edso0.ru/3bf0def9

bu6mmorexa [IOK
https://m.edsoo.ru/71453ee6

bu6mmorexa [IOK
https://m.edsoo.ru/3d40077a

bu6mmoreka [JOK
https://m.edsoo.ru/3b4c06ae

bu6mmoreka [JOK
https://m.edsoo.ru/053e2248

bu6mmoreka [IOK
https://m.edsoo.ru/d6310bfd

bu6mmorexa [IOK
https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
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PesepBHeiit ypok. O000mIcHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"MexaHUYeCKUe U 3JIEKTPOMAarHUTHbIE
BOJIHBI"

PesepBHeiit ypok. O000mIcHNE U
cUCTEeMaTH3allKs 3HAHUH 110 TeMe
"Onruxa"

PesepBHblii ypok. O6001IeHEe U
cUCTeMaTH3aIlMs 3HAHUH 110 TeMe
"Ocnossl CTO"

PesepBHblii ypok. O6001eHre u
cucTeMaTH3alus 3HaHUH 110 Teme
"KopnyckynsipHO-BOIHOBOU qyain3m"

PesepBHeIit ypok. O000IICHNE 1
cHUCTeMATH3allMsl 3HAHUH 110 TEME
"dusnka aroma"

Peseprubiit ypok. O60011eHNE U
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"®u3nKa aTOMHOTO SApa U
AJIeMEHTapHbIX YyacTul"
Peseprubiit ypok. O60011eHNE U
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"OnemMeHTHl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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bubmuoreka [JOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bubmuorexa [JOK
https://m.edsoo.ru/5beclc65

bu6mmorexa [IOK
https://m.edsoo.ru/f7¢59d38

bu6mmorexa [IOK
https://m.edsoo.ru/1f511654

bu6mmorexa [IOK
https://m.edso0.ru/905c5ce0

bu6mmoreka [JOK
https://m.edsoo.ru/2bffb94c



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dwusuka. 10 knace. dusnka. "Knaccuueckuit kype". Mskumes .4, u ap. (10-11)

®dusuka. 11 xmace. Pusnka. "Knaccuueckuit kypc". Mskumes .. u ap. (10-11)

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://bit.mob-edu.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://bit.mob-edu.ru






