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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOHM oOpa3oBareinbHOM mporpammsel, npeacrtaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0g3aTeNbHOE MPEIMETHOE COIepKaHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKM  y4eOHOTO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEM  00yYarolmuXcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/lauyu MPOQECCUOHATILHON OpPUEHTAIMM, HANPABICEHO HA CO3/IaHUE YCJIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBHKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEIIMU (DU3UKHU JTsI COCTABIICHUSI CBOUX pab0OYMX IPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKAHUS Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B pOpMUpPOBaHHE YMEHHH NMPUMEHATHh HAyUHBIN
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypC SIBISETCS JIOTMUECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUM U TEXHOJOTHM, a Takke OOCYKIEHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
IIPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BAHUHM CaMOCTOSITEIBHOTO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie pabOThl U pabOThl NpakTUkyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
UHTerpaius paboT MNpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX pPaboT, KOTOphIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 00001MIEHHOTO BH 12 O€3 TOIIaroBOi WHCTPYKIIHH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIILHOTO MPOIIecca UCXO0Is U3 OCOOCHHOCTEH OYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, TaKk U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNU JUIsl CUTYalluy MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere GU3HKK MOKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopatopHoe 00OpyJoBaHWE ISl YYEHUUYECKUX MPAKTUYECKUX pabdoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pa3BUTHE UX HMHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HUKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXKHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3UKM Ha YPOBHE CPETHEro 0011Iero 00pa3oBaHUs:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC W IS MPUHATUA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojENM, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3nYeCKNX OSKCIEPUMEHTOB, aHajiW3a MW HUHTepIpeTrauuud uHboOpMaluy,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ GUBHKOM.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha usyuenue usuxu (yrinyOn€HHBIH ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX paboOT SABISETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaIbHasg HayKa o npupojae. Hayunslilt MeTo mo3HaHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIBIOTEPHBIC JATYMKOBBIC CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. dusnyeckuii 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTU. Du3nueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEpPHAIBHOM TOYKH, WX MPOCKIMU HAa OCH CHCTEMBI KOOPAMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJoBas M JIMHEWHass cKopocTh. I[lepmon u uactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHaApsA0B, LEMHbIC, M[IECTEpEHYAThIE W PpEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTeH, TPAEKTOPHil, CKOPOCTEH NBHXKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHETHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue pABWKEHHs TeNa, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro IIapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBICHUS TpPU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHEeHME  PaABHOJCHCTBYIONIEH  MPUIOKEHHBIX K Tely CHl ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUN.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

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

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo me.a.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHuaibHbIX ToYeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMIYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [lOTEHIIManbHAs >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETUYECKOW SHEPTUM TEJA [0 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BellecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHHs] BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMa YpPAaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckne 1 HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAHUS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcaius. VcmapeHue W KumneHue. Y JielbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B (ha30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  JKUIKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE AINEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI JHHUN HANPsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapamiensHOE coenHEHNE KOHIEHCATOpOoB. [locnenoBaTenbHoe coequHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJEKTPOEMKOCTU IIJIOCKOIO0 KOHJAEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUH KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akoH OMa 1 y4acTKa LETH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux nenei. [Ipasuna Kupxroda.



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

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM I1enmu. MOIIHOCTh HUCTOYHHMKA TOKaA.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAIMPSDKEHHS UL PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TTPU TTOCTOSSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesa u3MepeHus: ammnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBepXIpOBOAUMOCTb.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnekTponus. 3akoHbl Papajes Al AIEKTPoIu3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: TUOM,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 25ekTpoausa Papajes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OQHOBAJIEHTHOI'O MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUWM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHl: MHAYKIMOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON WHIYKIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensuasa cucrema. CBoOOIHBIE KOI€OaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (aza konebanuid. CBsI3b aMIUIUTYIbl KOJEOAHUN HCXOJTHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHbIe KoieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi Trpy3a Ha MacCUBHOM TIPYKHUHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXalOIUX KOJIEOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsijia KOHJEHCAaTopa ¢ aMIUIMTY0M CUJTbI TOKA B KOJIEOATEILHOM KOHTYE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIBI TOKA W HANpsOKEHUS MPU  pa3inyHou (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmartop. IlpousBonctBo, mnepegadya u moTpeOIeHUE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JEKTPONEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroNIUX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHCc(popMaropa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

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

[TpuHUMIIBI paguOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakiny MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpesIoMIICHHUE, MO pU3aIs, Tudpakius, HHTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu cera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOUparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccnueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannupl  NpUMEHMMOCTHM  KJIacCMYeCKOM  MexaHuku.  [locTynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

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



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 U aOCOMIOTHO OTpaXKarollyro moBepxHocTh). OmbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepennit B Mukpomupe. COOTHOIICHHs] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiuaoi [Inanka Ha ocHOBe nccienoBanus GoTodddhexTa.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjoiienue (GOTOHOB MPH MEPEXOAe aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevyaToro cekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt oH uznydenus. JlosumeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpalyy U UCCIEI0BAHUS AIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBo puzndeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprMEHUMOCTh 3aKOHOB (U3UKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTA. BHYTpeHHEe CTpOoeHHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PagunoranakTuku v kBa3zapbl. YEpHBIE IBIPBI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€34HOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCHOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOILICHUH.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTeMaTU3alus COAEpkKaHUS pas3lieNoB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GU3MUECKONU TeOpur B (POPMUPOBAHUM MPEACTABICHHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (GU3MvecKas BEIWUYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW Hpupoie, KojeOaTelbHbIe
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKASI CTPYKTYypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COMHEYHAasl Oarapesi, CIIyTHUKOBbBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHUSI Yy4yeOHoOro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE KUZHECHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B 00pa3oBaTelIbHOM
Opra”Hu3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHSIMUA U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTDH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKKU U BO BHE-YpPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

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

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeesiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

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

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYAHWIMH B 00JIacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

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



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIOCOOHOCTH AJaNTHUPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh 3MOIMOHAIHHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMAIbHOM M O3TUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKUA U TEPMOJUHAMHKHU, POJIb (PU3UUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alOCONIOTHO ympyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nuuath yCJIOBHS (TpaHUIbI, 00JaCTH) MNPUMEHUMOCTH (HUINUECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBMXKCHHS, (OpMYyJIbl KMHEMAaTHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PAa0OTHI CHUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS M KOHIIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kitaneiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXXKHBIE COOTHONIEHHMS: 3aKOHbI Oma il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMenIeHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CUJIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3eMiaéid BOMM3U €€ TMOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJIEKTpUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHUYECKOE JIBWKCHWE, TEIUIOBOE JBWKCHUE YaCTUL BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX TIOTPEITHOCTEH U3MEPEHUH, JIeTaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO0 MPOBEPKE MPEITOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTrO OJKCIEPUMEHTAa, MpPaKTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
¢u3nUecKkol MOJICIbI0: HAa OCHOBAaHWW aHaIHM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MUMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESTETHPHOCTH YEJIOBEKA, CBSI3AHHOW ¢ (PU3WYECKUMH TMpOIeccaMu, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iiMyHble cocoObl paboThl ¢ MH(popManuend (puzndeckoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u MO03HABATEIbHbIE yMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUsAX, aJCKBATHO OIICHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoumny oOyuenust B 11 knacce mpelMeTHblE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOMU
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DJIIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIH CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXEHUS M 3aKOHBl JJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM 1€ CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIMAN 3JIEKTPOCTATUYECKOTrO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKIHUH, SHEPrus MArHUTHOTO MOJs
IPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI HWMITYJIbC, IIOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3aps] spa, SHEPTUs CBA3H SAPa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTpaKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, CUJIbl AMriiepa u cuibl JIopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUPOBATh  pe3ydbTaThl IOJIYYEHHOM  3aBUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0CONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BAHNUS,

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUI
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMUS JUIsi OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIOJIB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE WH(OPMALMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C KCIOJHEHHEM pa3IUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIier nmpodhecCHOHAIBHON IeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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bubmuoreka [JOK
. i i 24
4.2 IToCTOSHHBIN 2IEKTPUYECKUN TOK https://m.edsoo.ru/7fA16194
bubmmoreka [{OK
43 Tt B pasmirHEIX cpesiax 0 https://m.eds00.ru/7f416194
Hroro no pazgeny 54
Pa3zaen 5. PUSNYECKUMN MPAKTUKYM
bu6mmoreka [IOK
. ) i 1 1
>1 VISHACCIHI TPAICTIEYM 6 6 https://m.eds00.ru/7f416194
Hroro mo pazueny 16
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 M 14
ATHITTHOC Hoxe https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.eds00.ru/7f416194
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 Bubnmorexa [JOK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.edso0.ru/7fA16194
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edsoo.ru/7f416194
Utoro no pazneny 60
Pazzea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckymsipHO-BOTHOBOH Ayaiini3m 15 bubmiorexa LIOK
' PHyCKYIHP e https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2 o
HBHKa atoma > https://m.edso00.ru/7f416194
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso0.ru/7f416194
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3HHICCKHT MPAKTHKYM 16 16 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/7f416194
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE pumeuanue
Ne Mara P P
nugposbie (ucmosib30BaHME
n/ Tema ypoka Bcer | KoHuTpoibH IIpakTHyeck H3Y'1€HH
o0pa3oBaTtejibHbIE o0opynoBanusi
n 0 ble padoThl He padoThl |
pecypcol «Toukm pocray)
®dusuka — bu6mmoreka [{OK
(yH1aMeHTanbHas HayKa 1 https://m.edsoo.ru/7f416
0 TIPUPOJC 194
Hayunsiit MmeTo
e Bu6miorexa [JOK
TTO3HAHUS ¥ METO/IBI
1 https://m.eds00.ru/7f416
HCCTIEIOBAHUS 104
(bUBUYECKUX SIBICHUIN T
DKCIEPUMEHT U TEOPUS B
bu6mmoreka [IOK
rpolecce Mo3HaHUs
1 https://m.edsoo.ru/7f416
npuposl. Habmonenue u 104
IKCIIEPUMEHT B (PH3HKE T
bu6mmoreka [JOK
CriocoObl U3MepeHust
1 https://m.edsoo.ru/7f416
(bu3MYECKUX BETMYHH
194
AOcoroTHas 1
bubmuoreka [JOK
OTHOCHUTEIbHAs
. 1 https://m.edsoo.ru/7f416
MOTPEIIHOCTH U3MEPEHUN 104
(bMBUYECKUX BEITHMYHH T
MopenupoBaHue B
bu6mmoreka [JOK
¢usuke. Poib u mecto
1 https://m.edsoo.ru/7f416
¢u3uku B GOpMUPOBAHUU 104
COBPEMEHHOMN HAYYHOH T
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KapTUHBI MUPA, B
IIPAKTUYECKOU
JNEeITEeNbHOCTH JII0JIEN

MexaHu4deckoe
nerxenne. Cucrema
oTCUeTa.
OTHOCUTENLHOCTD
MEXaHUIECKOTO
nerokenud. [Ipsmas u
oOpaTHas 3a1auu
MEXaHUKA

bu6mmoreka [{OK
https://m.edsoo.ru/7f416
194

Paanyc-Bektop
MaTepuaabHON TOUYKH, €T0
MIPOEKIIMH Ha OCH
KoopauHar. TpaekTopusi.

[Tepemenienue. CKOpOCTb.

bu6mmoreka [IOK
https://m.edsoo.ru/7f416

194

[ITatus
nabopaTopHbI,
MeXaHUYecKas
CKaMbsi, OpYCOK
JICPEBSIHHBIN,
AIIEKTPOHHBIN
CEKYHJIOMED ¢

JATYNKAMH,
Nx npoeknuu Ha ocu

MarHuTOyIpaBisieM
KOOpAMHAT

bI€ T€PKOHOBBIE

JATYUKU

CEeKyHJoMepa
PaBHOMepHOE
MPSAMOJIMHEHHOE

nsuxkenue. ['papudeckoe
OTIMCAHNE PABHOMEPHOTO
MIPSAMOJIMHENHOTO
JBUKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f416

194
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CrnosxeHue nepeMereHni

bubmuoreka [IOK

10 u ckopocteil. Pemenue https://m.edsoo.ru/7f416
3a/1a4 194
HepasnomepHnoe
IBIKeHne. MruoBeHHas
bu6mmoreka [IOK
CKOPOCTb. Y CKOpEHHE.
11 . https://m.edsoo.ru/7f416
[IpssMmonmHENHOE 104
JBHKEHUE C IOCTOSHHBIM T
YCKOpPEHUEM
AIEKTPOHHBIN
CEeKYHJIOMED C
I'paduaeckoe onmcanme YHAOMEP
o bu6moreka [IOK JaT4YUKaMu,
MPSIMOJTMHEHHOTO
12 https://m.eds00.ru/7f416 | MarHUTOyIpaBIsiEM
JBIKEHUSI C TIOCTOSTHHBIM
194 bIC TEPKOHOBBIC
YCKOpEHUEM
JATYUKH
CeKyHI0Mepa
CBo0OoaHOE ITasieHue.
YckopeHue cB0OOOAHOTO
bu6mmoreka [JOK
najzieHusi. 3aBUCUMOCTh
13 https://m.edsoo.ru/7f416
KOOpPJIMHAT, CKOPOCTH, 104
YCKOPEHUS OT BpEMEHU U T
ux rpaduKu
JIBr>keHue Tena, bu6mmoreka [JOK
14 OpOILIEHHOTO MO/ YTIIOM K https://m.edsoo.ru/7f416
TOPU3OHTY 194
Kpuonuneiinoe
JNBUKEHHE. [[BrkeHue 1o bubmotera [JOK
15 ] https://m.edso0.ru/7f416

OKPY)KHOCTH. YTJIOBas U
JINHEHAsA CKOPOCTb.

194
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[Tepuon u yacrora.
LlenTpocTpemMuTenbHOE U
IIOJIHOE YCKOPEHUE

KonTtponsHas pabora o

16
teme "Kunemaruka"
IIepBbiii 3ak0H HproTOHA.
HNueprmanbHble CHCTEMBI
otcuéra. [IpuHiun bubnuotexa [JOK
17 OTHOCHTEIBHOCTH https://m.edsoo.ru/7f416
Tammies. 194
Hewnnepunaneusie
CHCTEMBI OTCUETa
Cuna.
. bu6moreka [IOK
PaBHonelicTByIOIIAS
18 . https://m.edsoo0.ru/7f416
cuna. Bropoii 3akoH 194
HsroTona. Macca T
. bubmmoreka [IOK
BsauMmonelicTBue Te.
19 . https://m.edsoo.ru/7f416
Tpetnii 3akoH HeroToHa
194
[IpuHIUII Cynepno3uuu
P THIEP bubnuoreka [JOK
cuil. Pemienune 3ama4d Ha
20 https://m.edsoo.ru/7f416
MPUMEHEHHE 3aKOHOB 104
HeroTona -
3aKOH BCEMHPHOTO
TSITOTCHHUSL. bu6mmoreka [JOK
21 OKBUBaJCHTHOCTH https://m.edsoo.ru/7f416
IPaBUTAIIMOHHON U 194
WHEPTHOM Macchl
22 Cuna TsHKeCcTH U bu6mmoreka [JOK
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yCKOpeHue CBOOOTHOTO
IIaaCHUA

https://m.edsoo.ru/7f416
194

JIBrKeHEe HEOSCHBIX TEI
1 UX UCKYCCTBCHHBIX

bu6mmoreka [{OK

23 cnyTHUKOB. [lepBas https://m.edso0.ru/7f416
KOCMHYECKasA CKOPOCTb. 194
3akons! Kemnnepa
bubmmoreka [{OK
Cuna ynpyroctu. 3akoH
24 https://m.edsoo0.ru/7f416
I'yka. Bec Tena
194
AIEKTPOHHBIN
Cuna tpenus. [Ipupona u CEKYHOMED C
BUJIbI CHJI TPEHHSL. bubnuorexa [JOK JaT4yuKaMu,
25 JIBUKEHUE B HKUIAKOCTH https://m.edsoo.ru/7f416 MAarHUTOYIIPaBIISIEM
rase ¢ y4éToM CHIIbI 194 bIC TEPKOHOBBIC
COTIPOTHUBIICHUSI CPEIbI JTATYNKH
CeKyHJIOMepa
JlaBneHue.
bu6mmoreka [JOK
I'uapocraTtuyeckoe
26 https://m.edsoo.ru/7f416
nasienue. Cuia
194
Apxumena
AOGCOJIFOTHO TBEPJI0€
bubmuoreka [JOK
teno. [locrynarensHoe u
27 https://m.edsoo.ru/7f416
BpallaTeIbHOE JIBHIKCHHUE 104
TBEPLOIO Teja T
MoMEHT CuJIbI bu6mmoreka [JOK
28 OTHOCHUTEIBHO OCH https://m.edsoo.ru/7f416
BpaieHus. [linedo cusl 194
29 CnoxxeHue cui, bu6mmoreka [JOK «3yuenue
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MPUJIOKEHHBIX K
TBEpAOMY Teny. LlenTp
TSKECTHU Tena. Y CIIOBUSA
paBHOBECHS TBEPJOTO
Tena. Buael paBHOBECHS

https://m.edsoo.ru/7f416

194

JIBIKEHUSI TeJa IPU
JIEUCTBUH CUJIBI
TPEHUS»:
JIEPEBSIHHBIN
Opycok, Habop
I'py30B,
MeXaHU4ecKast
CKaMbsl,
JTUHAMOMETP

30

Pemenne 3amau

31

KonTponsHas pabora no
teme "JIlnHaMuKa.
Cratuka TBepaoro tena"

32

Nmnynbc maTepuaibHOM
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOYECK.
[lenTp macc cuctemsl
MaTepHUaIbHBIX TOYCK.
TeopeMa o ABMKEHUH
LIEHTpa Macc

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

33

Nmnynbc cuibl 1
M3MEHEHHE UMITYJIbCca
Tesna. 3aKOH COXPaHEHUS
uMmIynabsca. PeaktuBHOe
JIBUKCHHE

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194

34

MoMeHT uMItynbsca
MaTepuaIbHON TOYKH.
IIpencrasnenue o
COXpaHEHUU MOMEHTA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
194

«3yuenue
JBUKCHUS
CBSI3aHHBIX TEI»:
LITaTHB
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HUMITYJIbCa B LICHTPAJIbHBIX
II0JIIX

nabopaTOpHBIH,
MeXaHHYeCcKast
CKaMbsl, Opycok
JIEPEBSIHHBIN,
AIEKTPOHHBIN
CEKyHJIOMED C
JATYNKAMH,
MarHUTOYIIPABIISIEM
bI€ TEPKOHOBBIC

JTATYNKHU
CEeKyHJIOMEDa,
Habop Tpy30B, OJIOK
HETIOIBMKHBIM,
HHTH
35 Pemtenue 3amay
PaboTa cunpl Ha MajoM H
Ha KOHEYHOM
bu6mmoreka [IOK
MepEeMEIICHUH.
36 https://m.edsoo.ru/7f416
I'paduueckoe 104
MpeACTaBICHUE PaOOTHI T
CUJIbl. MOIIIHOCTH CUJIBI
Kunernueckas sneprusi.
bubmuoreka [JOK
Teopema 06 U3MEHEHUH
37 . https://m.edsoo.ru/7f416
KUHETUYECKON dHEPruun 104
MaTepuaabHON TOUKU T
[TorenmansHble U
bu6mmoreka [JOK
HEMOTEHIIUAJIbHBIEC CHUJIBI.
38 https://m.edsoo.ru/7f416

IloTenumnanbHas OHEPrus.
BTOpaH KOCMHYCCKas

194
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CKOPOCTb

Tperbs kocMuyecKas
ckopocTh. CBsi3b pabOTHI
HENOTEHLIUAJIbHBIX CUJI C

N bu6mmoreka [IOK
39 y https://m.edso0.ru/7f416
MEXaHWYECKOU SHEePTUn 104
CUCTEMBI TeJI. 3aKOH -
COXpaHCHHUS
MEXaHUYECKON SHEPTUU
YTpyrHe i Heynpyrue Bu6mmorexa IJOK
40 CTONKHOBCHIA. https://m.edsoo.ru/7f416
VYpaBHenue beprymn 104
JUTSL UJICAITEHOM JKUTKOCTH
KonTtponsHas padoTa no
41 TeMe "3aKOHBI
COXpaHEHUA B MexaHuKe"
Pa3BuTue npencraBieHui
O IpHUPOAEC TEIIOTHI. Buoauorexa HOK
42 OCHOBHBIE TIOJIOKCHUS https://m.edsoo.ru/7f416
MKT. duddy3us. 194
BpoyHoBcKkoe IBrHOKEHHE
CrpoeHue ra3000pa3HbIX,
JKUJIKUX U TBEPJIbIX TEJI. bubmuoreka [JOK
43 XapakTtep JBHKCHUS H https://m.edsoo.ru/7f416
B3aMMOICHCTBHUS YaCTHI] 194
BEIECTBA
Macca u pazmepsl bubnuorexa [IOK
44 MOJIEKYJ (ATOMOB). https://m.edsoo.ru/7f416

KoaunuectBo BCIICCTBA.

194
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[Tocrosinnas ABoraapo

Temneparypa. Temnosoe

bubmuoreka [IOK

JlaGopaTopHblii

45 paBHoOBecue. [Hkana https://m.edsoo0.ru/7f416 TEPMOMETP, TaTYUK
Henbcus 194 TeMIIepaTypbl
46 Pemenne 3amau
Wneanpuerii ras. I'a3oBrie Bubnmoteka HOK
a7 https.//m.edsoo.ru/7f416
3aKOHEBI
194
VYpaBHenue Menpeneena- bubnuorexa [JOK
48 Knaneiipona. Pemenne https://m.edsoo.ru/7f416
3a71a4 194
AOGcommoTHas bu6moreka [IOK
49 TeMIieparypa. 3aKkoH https://m.edsoo.ru/7f416
JanpToHa 194
N3omnporieccel B
bu6mmoreka [IOK
HJealbLHOM Ta3e ¢
50 https://m.edsoo0.ru/7f416
MOCTOSHHEIM 104
KOJIMYECTBOM BeEIllECTBA T
I'paduueckoe
bu6mmoreka [JOK
MpeACTaBICHUE
51 https://m.edsoo.ru/7f416
M30IPOIECCOB: U30TEPMa, 104
n30X0pa, n3obapa T
bubmuoreka [JOK
OcHOBHOE ypaBHEHHUE
52 https://m.edsoo0.ru/7f416
MKT
194
53 Pemenue 3amau
. bu6mmoreka [JOK
CBs13b a0COJIOTHOM MHUKPOCKOIL,
54 https://m.edsoo0.ru/7f416
TEeMIIepaTypbl npoOupKa ¢

194
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TEPMOIMHAMUYECKOMN
CUCTEMBI CO CpeaHEN
KUHETHUYECKOM dHEpPruen
MOCTYNATEIbHOTO
TETUIOBOTO ABUKEHHUS €€

HaCBILLEHHBIM
pacTBOpoM
JIBYXPOMOBOKHUCJIOT
0 aMMOHHUS,
IIpEIMETHOE

YaCTHI] CTEKIIO, CTEKJISTHHAS
majgo4ka
O06o06menue u bu6morteka [IOK
55 CHCTEMAaTHU3alMs 3HAHUI https://m.edsoo.ru/7f416
o teme "OcunoBsr MKT" 194
56 KonTponsHas pabora no
teMme "OcaoBer MKT"
JemoHcTpanms
TepMoauHamMuyeckast
«3meHenne
cucTeMa. 3aJaHue .
. Bnayrpennei
BHEIITHUX YCITOBUM IS
SHEPTUHU TeJIa TIPH
T/l cucrtemsl. BHenHue u
bubnuoreka [JOK TPEHUU U yIape»:
BHYTPCHHHE TTapaMETPHI.
o7 https://m.edso0.ru/7f416 | nmaTuuk
[Tapametpst T/l cuctembl
194 TEMIIEPaTyphl, IBE
KaK CpeIHUE 3HAYCHUS
JIOCKH, JIBE
BEJIUYNH, OIUCHIBAIOIINX
. CBUHIIOBBIE
e€ Ha MUKPOCKOITUYECKOM
IUIACTUHKH,
ypOBHE
MOJIOTOK
Hynesoe nauano
TEPMOJIMHAMHUKH. bu6mmoreka [JOK
58 Camonpou3BojbHas https://m.edsoo.ru/7f416
penakcanusa T/l cucrtemsl 194
K TEIJIOBOMY PaBHOBECHIO
59 Mojenb uaeaapHOTO ra3a bu6mmoreka [JOK
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B TEPMOJIMHAMUKE.
VYcnoBus IpUMEHUMOCTH
9TOM MOJENHN

https://m.edsoo.ru/7f416

194

YpaBHenue Menpeneena-
Knaneiipona u

bu6mmoreka [IOK

60 https://m.edsoo.ru/7f416
BBIPKEHUE JIIS 104
BHYTPEHHEHN SHEPrun o
Beipaxenue s
BHYTPEHHEUN SHEPTUHU
R iZI;TOMHoro P bubmmoreka [{OK
61 A https://m.edsoo.ru/7f416
HICATLHOTO Ta3a. 104
KBasucrarnueckue u -
HECTaTHYECKHE TTPOIIECCHI
DneMeHTapHas padoTa B
TEPMOAMHAMHUKE. bubnuoreka [JOK
62 Brruucnenue paboTsl Mo https://m.edsoo.ru/7f416
rpaduky npouecca Ha pV- 194
auarpamme
Jatauk
Termonepenaya Kak
TEeMIIepaTyphl,
CII0C00 U3MEHEHHMS bubnuoreka [JOK
. TEPMOMETD,
63 BHyTpeHHeil sHepruu T]] https://m.edsoo.ru/7f416
KaJIOpUMETD,
CHCTEMBI O€3 COBEPIIIEHHS 194 .
MEPHBIN IMITHHIP
paboThl
(MeH3ypka),
Kongexkuus, bu6mmoreka [JOK
64 TEIUIONPOBOAHOCTD, https://m.edsoo.ru/7f416
HU3IIy4YEeHUE 194
65 KoanuecTBO TEMNOTHI. bu6mmoreka [JOK

TemnoéMKoCTh Tea.

https://m.edsoo.ru/7f416
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VY nenbHas U MOJIApHAas
TEIIOEMKOCTH BEIIIECTBA.
VaenpHaAsg TEIIOTA
CropaHus TOTUIMBA

Pacuér xonmyectBa

bu6mmoreka [{OK

66 TEIUIOTHI IIPU https://m.edso0.ru/7f416
TerIonepeaue 194
[TonsTne 06 agnabaTHOM bu6mmoreka [{OK
67 npouecce. [lepBsiii 3ak0H https://m.edsoo.ru/7f416
TEPMOJIMHAMUKHA 194
KoandecTBo TemnoTsl 1
bu6moreka [IOK
paboTa Kak Mephl
68 y https://m.edso0.ru/7f416
W3MCHCHHSI BHYTpEHHEH 104
sHepruu T/l cuctemsl T
Bropoii 3akoH
TEPMOAMHAMUKH JITSI
PaBHOBECHBIX U bubnuoreka [IOK
69 HEPaBHOBECHBIX https://m.edsoo.ru/7f416
MPOIIECCOB. 194
Heob6parumocTth
MIPUPOTHBIX MTPOIIECCOB
. bubmuoreka [JOK
[TpuHLIMIIBI ACHCTBUS
70 https://m.edsoo.ru/7f416
TermioBbIX MarmuH. KIT/]
194
bubmuoreka [JOK
MakcumanbHOE 3HAaYCHUE
71 https://m.edsoo.ru/7f416
KITA. Huxn KapHo
194
72 Pemenue 3amau
73 OKOJIOTUYECKHE aCIICKTHI bu6mmoreka [JOK
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HUCITOJIB30BaHUA TCIIJIIOBBIX
nsurareiei. TemioBoe
3arpsi3HEHUE
OKPYXKarOLIEn CpeJIbl

https://m.edsoo.ru/7f416
194

74

Pemenue 3amau

75

O0o00611eHNE U
cUCTEeMAaTH3aIus 3HaHUI
10 TEME
"TepMoIuHaAMUKA.
TermnoBsie MaTHET"

76

KonTpossHas pabora no
teMe ""TepmoauHaMuKa.
Tennossle MammHb!"

77

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue
U KUIeHue. Y neabHas
TEII0Ta
napooOpa3oBaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

78

Hacrrmennsie u
HEHACHIIIICHHBIC MTaPhI.
KauecTBenHnas
3aBHCHMOCTD IIJIOTHOCTH
U TaBJICHUSA
HACBIIIICHHOTO Tapa OT
TEMIIEPATyphl, UX
HE3aBUCHUMOCTH OT
00BEMa HACBIILIEHHOTO
napa. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194
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JaBJICHHUA B X KUJKOCTH

Brnaxnocts Bo3ayxa.
AOcoutoTHas 1

bu6mmoreka [{OK

79 https://m.edsoo.ru/7f416
OTHOCHUTEIIbHAS 104
BIIQYKHOCTh
80 Pemenue 3amau
TBépnoe Teno.
Kpucrannnueckue u bubnuorexa [JOK
81 amop(HbIe Tena. https://m.edsoo.ru/7f416
AHH30TpOINS CBOWCTB 194
KpPUCTAJIJIOB
[naBnenue u
KpHCTALTH3AIII. bu6moreka [IOK
82 https://m.edsoo.ru/7f416
VY enbpHasg TeIioTa 104
rutaBneHust. CyOnmumarus T
Jedbopmaruu TBEPAOTO
tena. PacTshkenne u bubnuorexa [JOK
83 cxartue. Casur. Moyib https://m.edsoo.ru/7f416
IOwnra. Ipenen ynpyrux 194
nedopmarui
TemnoBoe pacimupenue
YKUJIKOCTEN U TBEPJIBIX bubmuoreka [JOK
84 TeJ1. AHTApMOHU3M https://m.edsoo.ru/7f416
TETUTOBBIX KOJICOaHHI 194
YaCTHI] BEIECTBA
[IpeobpazoBaHue 3HEPruu bubmotera [JOK
85 https://m.edsoo.ru/7f416
B (pa3oBbBIX Mmepexoaax 104
86 YpaBHEHME TEMIOBOTO bubnuorexa [IOK
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Oaanca

https://m.edsoo.ru/7f416
194

87

Pemenue 3amau

88

[ToBepxHOCTHOE
HaTSKEHHE.
Kanunnsipueie siBnexus.
JlaBiienue mop
HCKPUBJICHHOU
MTOBEPXHOCTHIO
*Kunakoctu. Popmyna
Jlanaca

bu6mmoreka [{OK
https://m.edsoo.ru/7f416
194

89

O06o0menue u
CUCTEMATH3AINA 3HAHUH
1o teme "ArperatHbie
COCTOSIHHS BEIIECTBA.
®dazoBbIie Iepexoabl"

90

KonTtponsHas padoTa no
Teme "ArperatHbie
COCTOSIHUSI BEILIECTBA.
®dazoBbIe Iepexoabl"

91

DnexTpusaius Ten u eé
MIPOSIBIICHUSL.
DIEeKTPUYECKUN 3apsia.
JIBa BUA SIEKTPUUYECKUX
3apsnoB. [IpoBogHUKH,
JURJIEKTPUKHU U
MOJYITPOBOAHUKHU

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194

92

OneMeHTapHbIN
AJIEKTPUUYECKUN 3apsi.

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
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3aKOH COXpaHEHUs
ANIEKTPUUECKOr0 3apsa

93

B3aumopeiictere
3apsa0B. ToueuHbie
3apsabl. 3akoH Kynona

94

Pemenue 3amau

95

Onektpuyeckoe mnoiie. Ero
JNEeUCTBUE HA
ANEKTPUUECKUE 3aPSIbI

96

Hanpsiox€naocthb
ANEKTPUYECKOTO ITOJISL.
[IpoOwueiit 3apsn. Jlunun
HANPSKEHHOCTH
ANEKTPUYECKOTO ITOJISL.
OnHopoaHoe
ANEKTPUYECKOE MOJIe

bu6moreka [IOK
https://m.edsoo.ru/7f416

194

Jaruuk Toka,
aMIIepMETP
JIBYXITPEAEIbHBIN,
HCTOYHUK ITHTaHUS,
KOMILJIEKT
MPOBOJIOB,
PE3UCTOPBI, KITHOY

97

TloTenmansHOCTE
AIEKTPOCTATHYECKOTO
nois. PasHocTh
MOTEHIMAJIOB U
HaIpsHKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f416

194

98

[TorenmanpHast HEPTUst
3apsja B
3JIEKTPOCTATUYECKOM
noue. Ilorennman
AIEKTPOCTATUYECKOTO
noJs

bubmuoreka [JOK
https://m.edsoo.ru/7f416

194

99

CBs13p HaNPSDKEHHOCTH
II0JISI ¥ Pa3HOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
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INOTCHIMAJIOB IJIA
QJICKTPOCTATUYCCKOT'O
10JIA

100

[IpuHnun cyneprno3unun
BIEKTPUYECKUX TOJIEN

101

Pemenue 3amau

102

[Tosie Toueunoro 3apsiza.
[Tosie paBHOMEPHO
3apsKEHHOU cepbl

103

[Tone paBHOMEpHO
3apsSKEHHOTO M0 00bEMY
mapa. [lone paBHOMepHO
3apsHKEHHOU
0ECKOHEYHOM MI0CKOCTH

bu6moreka [IOK
https://m.edsoo.ru/7f416

194

104

[IpoBoaHMKH B
AIEKTPOCTATHIECKOM
nojue. YciaoBue
pPaBHOBECHS 3apsJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f416

194

105

JM3IEeKTpUKY U
MOJIYIPOBOIHUKH B
AIIEKTPOCTATUYECKOM
nose

106

Konpnencarop.
OneKTpOEMKOCTh
KOHJIEHCaTopa.
OneKTpOEMKOCTh
IUIOCKOTO KOH/IEHCATOPa

bu6mmoreka [JOK
https://m.edsoo.ru/7f416

194

JlaTunk TOKa,
aMIIepMETP
JBYXIIPEAEIbHBIN,
HWCTOYHUK MUTAHUS,
KOMILJIEKT
MIPOBOJIOB,
PE3UCTOPBI, KITHOY
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Jaryuk Toka,

amIepMmerTp
[TapannensHoe Bubanoreka [IOK ABYXIPE/ICIbHBIN,
107 | coenunenue https://m.edso00.ru/7f416 | WCTOYHUK IUTAHMI,
KOHJIGHCATOPOB 194 KOMILIEKT
MIPOBOJIOB,
PE3UCTOPBI, KITFOY
Jatyuk Toka,
amIiepMeTp
[TocnenoBarensHOE JIBYXIIPEJECIbHBIMN,
108 COEUHEHNE HMCTOYHHUK ITATAHMS,
KOHJICHCAaTOPOB KOMILIEKT
MIPOBOJIOB,
PE3UCTOPBI, KITFOY
109 DHeprus 3apssKeHHOTO
KOHJICHCAaTOopa
110 Pemtenue 3amay
JIB>KeHME 3apsHKCHHOU bubnuoreka [JOK
111 YaCTHIIbI B OJTHOPOTHOM https://m.edsoo.ru/7f416
ANEKTPUIECKOM TI0JIe 194
112 Pemtenue 3amay
O06o0011IEHNE U
113 CUCTEMaTH3aIus 3HAHUH
1o TeMe "DNEKTPUIECKOE
noJjie"
KonTponsHas paboTa mo
114 | Teme "DnexTpuueckoe

noJe"
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Cua toka. [locTossHHBIH

TOK. YCIIOBHSA bubmuoreka [IOK
115 | cymecTtBoBaHUs https://m.edso0.ru/7f416
MOCTOSIHHOT'O 194
AIEKTPUUECKOTO TOKA
Jatyuk Toka,
amIiepMmeTp
BYXIIPEICIbHBIN,
HcTouHuku TOKa. bubmmorexa [TOK ABYXIIPEA
116 https://m.edsoo.ru/7f416 HCTOYHHUK ITUTaHUS,
Hanpsoxkenne u 31C
194 KOMIIJIEKT
MIPOBO/JIOB,
PE3UCTOPHI, KITFOY
3akon Oma 1t y9acTka
117 LeTH. DIIEKTPUUECKOE
COTIPOTHUBIICHUE
3aBHUCHUMOCTD
COTIPOTHUBIICHUS
bu6mmoreka [IOK
OJIHOPOJTHOTO
118 https://m.edsoo.ru/7f416
MIPOBOJIHHUKA OT €T0 104
JUIMHBI Y IJIOIaau T
MOIIEPEYHOTO CEUSHUS
YaenpHOE
COIIPOTHUBIIEHUE
119 P
BellecTBa. Pemenne
3a1a4
ITocnenoBsarenbHOE,
apaLIeIbHOE bubnuoreka [IOK
120 ’ https://m.edsoo.ru/7f416

CMCIIAHHOC COCAMHCHUC
IIPpOBOAHHUKOB

194
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Pacuér pa3zBeTBIEHHBIX

121 | »snekTpUuYECKUX LETEH.
[IpaBuna Kupxroda
122 Pemenue 3amau
Jatyuk Toka,
amIepMeTp
PaboTa snexTpuyueckoro bu6mmoreka [{OK JIBYXTIPEEIbHBIMN,
123 TOoKa. 3aKkoH J[Koyist — https://m.edsoo.ru/7f416 HCTOYHUK ITUTAHUS,
Jlenma 194 KOMILIEKT
MIPOBOJIOB,
PE3UCTOPBI, KITFOY
124 Pemrenue 3amay
Mo1uHOCTh
ANEKTPUIECKOTO TOKA. bubnuoreka [IOK
125 TennoBast MOIITHOCTb, https://m.edsoo.ru/7f416
BBIIICIIIEMast Ha 194
pesucrope
126 Pemtenue 3amay
OJ1C u BHyTpEeHHEE bubnuoreka [JOK
127 COTIIPOTHBIICHUE https://m.edsoo.ru/7f416
HMCTOYHHKA TOKA 194
3akon OMa Jy1s TOJTHOM bubmuoreka [JOK
128 (3aMKHYTOH) https://m.edsoo.ru/7f416
ANIEKTPUIECCKOM LIEITH 194
129 Pemenue 3amau
130 MOITHOCTh HCTOYHHKA
TOKa
131 | KopoTkoe 3aMblkaHuE
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132

Konnencarop B nenu
MIOCTOSIHHOTO TOKa

bubnuoreka [IOK
https://m.edsoo.ru/7f416

194

133

Pemenue 3amau

134

Pemrenue 3aga4q o reme
"TTocTOAHHBIN
ANEKTPUIECKUH TOK"

135

Pemrenue 3agad mo reme
"TTocTOAHHBINH
AIEKTPUYECKUN TOK"

136

Pemrenue 3agad mo reme
"TTocTOSIHHEIN
AIEKTPUYECKUN TOK"

137

O0o00menue u
cUCcTeMaTU3alys 3HaHUI
no teme "TlocTosTHHBIN
AIEKTPUYECKUN TOK"

138

KounTponsHas pabora no
teme "TlocTosiHHBIN
AJIEKTPUYECKUN TOK"

139

DnekTpuyeckas
MIPOBOJIMMOCTD
Pa3IUYHBIX BEIECTB.
DNEeKTPUYECKUM TOK B
MeTajax.
CBepxXnpoBOIUMOCTh

JlaTumk TOKa,
amMIiepMeTp
JBYXITPEIeIbHBIH,
HMCTOYHHK MTUTAHUSA,
KOMILICKT
MIPOBO/JIOB,
PE3UCTOPBI, KIIIOY

140

DNEeKTpUUECKUI TOK B
pacTBOpax M pacIuiaBax

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
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3JEKTPOJIUTOB. 3aKOHBI
Qapanes s
AJIEKTPOJIN3a

DNEeKTPUUYECKUM TOK B

bu6mmoreka [{OK

141 rasax. [lnassa https://m.edsoo.ru/7f416
' 194
DNEeKTPUUYECKUM TOK B
142 BakyyMme. BakyymHubie
MPUOOPHI
DNEeKTPUYECKUN TOK B
143 P
TTOJTYTIPOBOTHUKAX
THonynpoBOIHUKOBBIE
144 YHPOBOA
MPUOOPHI
ItaTtus
1ab0paTOPHBIN
MeXaHn4yecKas
DuU3NYECKUH TPAKTUKYM CKaMbsi, OpYCOK
no teme "M3ydenue Euts OK JICPEBSIHHBIN
€ o
HEPaBHOMEPHOTO nbnuorexa L AJIEKTPOHHBIN
145 https://m.edsoo.ru/7f416
IBIDKEHUS C LIEIBIO 104 CEKyHJOMEP C
OmpeneIeHNs T JaTyuKaMu
MI'HOBEHHOM CKOopocTH" MarHuTOyIpaBisieM
bI€ TEPKOHOBBIC
HATYAKU
CEeKyHJoMepa
Pu3n4eCKU NPAKTUKYM [IIraTus
110 Teme "Mame bu6mmoreka [JOK 6 o
peHue 71a00paTOPHBIN,
146 https://m.edsoo.ru/7f416
YCKOPEHUS TPU MeXaHnyecKas

MPSAMOJIMHEHOM

194

CKaMbsi, OpyCOK
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PaBHOYCKOPEHHOM
JIBIKEHHUH 110 HAKJIOHHOU
IUIOCKOCTH'" MK
"UccienoBanue
3aBUCHUMOCTH TIyTH OT
BpEMEHHU MPH

JIEPEBSHHBIH,
IEKTPOHHBIN
CEKyHJIOMED C
JATYMKAMHU
MarHuTOYIIpaBjsieM
bI€ TEPKOHOBBIE

PaBHOYCKOPEHHOM aTYUKHU

IBIOKeHUN" CEeKyHJ0Mepa
IIITatuB
n1abopaTopHbI,
MeXaHuJecKas

®u3NYeCKU NPAKTUKYM
no teme "M3mepenne

CKaMbs, Opycok

JIEPEBSIHHBIN,
YCKOpPEHUs: CBOOOTHOTO .
" " SJICKTPOHHBIN
147 nageHus" win "N3yueHue
CEKyHJIOMED ¢
JBUKEHUS Tena,
JaTYNKaAMH
OpOIIEHHOTO
" MarHUTOYIpaBIIsieM
TOPU30HTAIIEHO
bl€ TEPKOHOBBIE
JATUYUKH
CeKyHI0Mepa
DuU3NYECKUH TPAKTUKYM [lITaTus
o teme "M3yuenue 71a00paTOPHBIH,
JBUKEHUS TeJia 10 MeXaHUYeCcKas
OKPY>KHOCTH C CKaMbs, Opycok
148 MTOCTOSIHHOM 110 MOJTYJTIO JIEPECBSHHBIN,
CKOPOCTBIO" MU JIEKTPOHHBIN
"UccnenoBanue CEKYHJOMEDP C
3aBUCHMOCTH NEpHO/Ia JaTYNKAMH

06pameHI/151 KOHHUYCCKOTO

MarauToyIIpaBJIsICM




MassTHHKaA OT €Iro

bIC TCPKOHOBBIC

napameTpoB" JIATYUKHU
CEeKyHJIoMepa

Pu3N4EeCKUN NPAKTUKYM [IIratus

o reme "M3mepenune 1abopaTopHbIH,

PaBHOAEHCTBYIOIIEI MEXAHUYECKAS

CHJIBI IIPpHU ABWKCHUU

CKaMbsl, Opycok

Opycka 1o HaKJIOHHOM JIEPEBSIHHBIH,
" bubmmnoreka IIOK .
IJIOCKOCTH" UITH AJIEKTPOHHBIN
149 | | https://m.edso0.ru/7f416
[IpoBepka runoressl o 104 CEKYHJIOMED ¢
HE3aBUCHUMOCTH BPEMEHU JATIYIKaAMH
JBUKEHHS OpycKa 1o MarHuTOYIpaBIIsieM
HaKJIOHHOM TUIOCKOCTH Ha bl€ T€PKOHOBBIE
3aJlaHHO€ PacCTOSIHUE OT TATYUKA
ero maccer" CEeKyHJ0Mepa
. ItaTtus
OuznyecKuil NpakTUKyM .
\ 71a00paTOPHBIA,
no teMe "UccnenoBanue
MeXaHUYecKas
3aBUCHUMOCTH CHJI
CKaMbsl, OpYCOK
yHupyroctu, .
JICPEBSIHHBIN,
BO3ZHUKAIOIIHX B MPYKUHE g
AIIEKTPOHHBIN
150 1 PE3MHOBOM 0Opasiie, OT
" CEKyHJIOMED C
ux nedopmanuu” umu
" JaTYNKAMH
N3yuenne nBuxeHus
MarHuTOYIPaBIIsieM
CUCTEMBI TelJl, CBA3aHHBIX
. bl€ TEPKOHOBBIE
HUTBIO, IEPEKUHYTOU
.. " JATUYUKH
yepes NErkuii 010k
CEeKyHI0Mepa
151 Du3nYeCKU NPAKTUKYM [IIraTus
o reMme "M3mepenne na0opaTOpHBIH,
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Koa(duLreHTa TpeHus 1o
BEJIMYUHE YIIIOBOTO
KoddunreHTa
3aBucumoctu Frp(N)"
niu "HccnenoBanue
JBUKCHHS OpyCKa 1o
HAaKJIOHHOM IUIOCKOCTH €

MeXaHHYECKast
CKaMbsl, Opycok
JIEPEBSHHBIN,
AIEKTPOHHBIN
CEKYHJIOMED ¢
JaTYNKaAMH
MarHUTOYIIPABIISIEM

NepeMEeHHbIM bI€ TEPKOHOBBIE

ko3 urmenTom TpeHus" JTATYUKHU

unu "V3yuenue CEeKyHJ0Mepa

JBIKECHUSI TPYy3a Ha BaTY

¢ TpeHuem"

®u3NYeCKU NPAKTUKYM

no teMe "UccnenoBanme [rarus .

YCIOBHI PaBHOBECHS AaboparopHbiit,
MEeXaHU4ecKas

TBEPJIOTO TENA,
HMEIOIIET0 OCh

CKaMbsi, OpYCOK

" JICPEBSHHBIN,
BPAIeHHA” i AJIEKTPOHHBIN
152 "KonctpyupoBanue
. N CEKYHJIOMED ¢
KPOHIUTEHHOB U pacuéT
CHJI YIPYTOCTH'" WJIU AT
" . MarHUTOYIpaBJIsieM
N3yuenue ycroiiunBocTu
B bl€ TEPKOHOBBIE
TBEPJIOTO Tela,
JaTYUKU
HMEIOILET0 TIONAb cexymoMepa
ornops!"
Pu3n4eCKU NPAKTUKYM [IIraTus
153 | moTeme "N3mepenue na0opaTOpHBIH,
HMITyJIbCa TeJla 10 MEXaHWYECKas

TOPMO3HOMY IIyTH" HIIN

CKaMbsi, OpyCOK




"N3mepenue cuiibl TAry,
CKOPOCTH MOJENN
AEKTPOMOOWITS U
MOIITHOCTH CHJIBI TSTH"
nnu "CpaBHeHHE
W3MEHEHUS UMITYJIbCa
TeJa C UMIYJICOM CHITBI"
nim "HccnenoBanue
COXpaHEHHUs UMITYJIbCa
MIpU yIIPyroM
B3aMMOJICHCTBUH" WIIHA
"U3mepenue
KMHETUYECKON SHEPTUU
TeJa 1Mo TOPMO3HOMY

yTH

JIEPEBSIHHBIN,
ANEKTPOHHBIN
CEKYHJOMEDP C
JaTIYNKaMU
MAarHUTOYIPABIISIEM
bI€ TEPKOHOBBIE
JaTIUKH
CEeKyHJ0Mepa

154

DuU3NYECKUH TPAKTUKYM
no teme "M3ydyenue
M30TEPMHUYECKOTO
npoiecca
(pexomMeH0BaHO
HCII0JIb30BaHUE
nudposoit madboparopun)"
nnu "M3yuenue
HM30XOPHOTO Mporecca”
nnu "M3yuenue
n3o06apHoro mpoiecca"
nnu "IIpoBepka
YPaBHEHUs COCTOSHUSA"

bu6mmoreka [JOK
https://m.edsoo.ru/7f416

194

Jatauk
TEeMITepaTyphl,
TEpPMOMETP, MapJIs,
COCYJl C BOJOU

155

PuU3NYEeCKUN IPAKTUKYM

JlaTunk



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

o reme "M3mepenue
yAEJIbHOU TerI0EMKOCTH"
unu "VccnenoBanue
MpoI1iecca OCTHIBAHUS
BelecTBa" uiu
"UccnenoBanue
aauabatHoro mporecca'
nin "N3yuenne
B3aMOCBSI3U YHEPTUU
MEKMOJIEKYISIPHOTO
B3aMMOJICCTBUS U
TEMIIEPATYPHI KUTICHHS
JKUaKocTen"

TEMIIEPATYPHl,
TEPMOMET], MapJis,
COCyJ C BOJOM

156

®u3NYeCKU NPAKTUKYM
no teme "M3ydenue
3aKOHOMEPHOCTEH
ucnapeHus xkujaKocten"”
unu "N3mepenne
YEJIbHOU TEIIOThI
IJIaBJICHUS Jbaa" WIn
"N3ydeHue cBOICTB
HACBIILIEHHBIX MTapoB" WK
"U3mepenune abCoIOTHON
BJI&YKHOCTH BO3/yXa U
OIIEHKA MacChl IapoOB B
nomenieHuun". Mamepenue
koa¢dunmenTa
MMOBEPXHOCTHOTO
HATSKEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f416

194

Jatauk
TEeMITepaTyphl,
TEpPMOMETP, MapJIs,
COCYJl C BOJOU
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PuU3N4EeCKUN IPAKTUKYM
o reme "M3mepenune
CHJIbI TOKA U HaIPSHKEHUS
B LIETIM IIOCTOSTHHOTO TOKa
IIPH MIOMOIIY aHAJIOTOBBIX

Jaryuk Toka,

1 IIUPPOBBIX amIepMerp

N3MCEPUTEIBHBIX Buoauorexa ]_[()K nByxnpenenLHLH?I,
157 puOOpoB" Win https://m.edso0.ru/7f416 WCTOYHHUK MTUTAHMUS,

"3HaKOMCTBO ¢ IIUPPOBOIL 194 KOMILJIEKT

naboparopueit mo MIPOBO/JIOB,

¢duzuke. [Ipumepsr PE3UCTOPBI, KITFOY

n3MepeHus: GU3NYECKUX

BEJIMYUH TIPH TIOMOIIN

KOMIIBIOTEPHBIX

NATYUKOB"

DuU3NYECKUH TPAKTUKYM

o teMe "HaOmronenue

MIpEeBPALIECHUS SHEPTUU Jatuuk Toka,

3apsSKEHHOTO JATYUK

KOHJIEHCATOpa B SHEPTHUIO HAIPSDKEHUS,

W3JIy4eHHs cBeToanoa" aMIIepMETP

nnu "M3yuenue JBYXIIPEJEIbHBIM,
158 MPOTEKAHUS TOKA B IICTIH, BOJILTMETP

coaepkarien JBYXIIPEJEIbHBIM,

KOHJEHCATOp" WK PE3UCTOPHI,

"Pacnpenenenue HMCTOYHHK MUTAHUA,

Pa3HOCTH MOTEHLUAIOB
(HampspKeHus) npu
MOCIIeI0BaTEIbHOM
COEJIMHEHUH

KOMIIJICKT
MMpOBOAOB, KIIHOY



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

KOHJIEHCaTOpoB"

Pu3NYEeCKU NPAKTUKYM

Jaryuk Toka,

o reme "MccnenoBanue JATYUK
CMEIIAHHOTO COEMHEHMS HaIpPSDKEHUS,
pe3ucTopoB" uiu amIepMeTp
"N3mepenue yaenpHoro JIBYXIIPEEIbHBIMH,
159 CONIPOTHUBIICHUS BOJIBTMETP
MIPOBOJHUKOB" MM JIBYXIIPEJEIbHBIM,
"HUccnenoBanue PE3UCTOPHI,
3aBHUCUMOCTH CHJIBI TOKa WCTOYHUK MTUTAHMUS,
OT HaIpsHKEHUS JUIs KOMILJIEKT
JIaMITbl HaKaJIMBaHUS" IIPOBOJIOB, KIIFOY
DU3NYECKUH TPAKTUKYM
" JlaTauk TOKa,
o teMme "HaOmronenue
" JATYUK
JIeKTpoan3a" win
" HaInpsKEeHNUs,
N3mepenue 3apsna
" amIepmeTp
OJIHOBAJICHTHOTO MOHA .
" bu6mmoreka [IOK JABYXIIPEACIbHBIU,
uiu "Uccnenosanue
160 https://m.edsoo.ru/7f416 BOJIbTMETP
3aBHCUMOCTH .
194 JIByXNPEACIbHBIMN,
COIIPOTHUBIICHUS
PE3UCTOPEI,
TEPMOPE3UCTOPA OT
p UCTOYHUK ITUTaHU,
TeMIreparypsl" win
" . KOMIUIEKT
CHsiTHE BOJIBT-aMIIEPHOI
" IIPOBOJIOB, KIIHOY
XapaKTepUCTUKH HOJa
PesepBHbIit ypok.
Oo6o06uieHne n
161 .
CHUCTEMAaTH3alMsl 3HaHUH
no teme "Kunemaruka"
162 | Pe3epBHBI ypOK.



https://m.edsoo.ru/7f416194
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O06o0011IEHNE U
cucTeMaTu3anys 3HaHu!
o Teme "Jlunamuka"

163

PesepBHBIl ypOK.
O0o00611eHNE U
CHCTEeMAaTH3aINs 3HAHUH
mo teMe "CraTtuka
TBEPIIOTO Tena"

164

PesepBHBIl ypOK.
O06o0menue u
CUCTEMATH3AINA 3HAHUH
1o TeMme "3aKOHBI

COXpaHCHUSA B MCXaHHUKE

165

Pe3epBHbIil ypok.
O0o00menue u
cUCTEMAaTU3aIys 3HaHUH
1o Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYEC
Ko#t Teopun”

166

Pe3epBHbIi ypok.
O06o001enue u
CHCTEMAaTU3alMs 3HAHUI
110 TEME
"TepmoarHaMUKa.
TemnoBrle MaIIMHBI"

167

PesepBHBIN ypOK.
O0o0enne u
CUCTEMAaTH3als 3HAaHUU
1o TeMe "ArperaTHele




COCTOSIHUS BEILIECTBA.
da30BbI€ NIEpeX0bl"

168

PesepBHBIl ypOK.
O06o06mienne u
CHUCTEeMaTU3alus 3HAHUI
1o Teme "DIEKTPUIECKOE
nose"

169

PesepBHBIl ypOK.
O06o0mmenue u
CHCTEeMaTH3aIus 3HaHUH
no teme "IlocTosHHBIN
AIEKTPUYECKUN TOK"

170

PesepBHBIi ypOK.
O0o00menue u
cUCcTeEMaTu3alys 3SHaHUH
no teme "Tokxu B
pa3IM4HBIX cpenax"

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

170

16




11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe OCTOSHHBIX
bubmmoreka [IOK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edso00.ru/7f416194
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarsuTHOM MHIYKITHH.
2 IIpun ppm cyIe nogmujzK MAarHUTHBIX 1 bubmiorexa HOK
P UH ynep o https://m.edso00.ru/7f416194
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo0.ru/7f416194
4 Cuna Amriepa, €€ HapaBJICHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/7f416194
5 Pemtenue 3amay 1
5 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edso0.ru/7f416194
Cuna JlopeHiia, e€ HanpaBJICHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHOMN 1 bubmuoreka [JOK
YACTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/7f416194
roJjie
8 Pemtenue 3amay 1
bu6mmoreka [JOK
9 Pabora cunel Jlopenna 1
pert https://m.edso0o.ru/7f416194
10 Pemenue 3amau
11 MarsuTtHoe 10Ji¢ B BEIIECTBE. bu6mmoreka [JOK
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deppoMarHeTuky, napa- u
JUaMarHeTUKH

https://m.edso0.ru/7f416194

OCHOBHBIE CBOWCTBA

bubmmoreka [{OK

12 izggzﬁzizzgi Hpmverieriie https://m.eds00.ru/7f416194
13 Pemenne 3agau o reme "MarautHoe
roJie"
14 Pemenne 3ama4 mo reme "MarautHoe
roJie"
SIBneHue ANEKTPOMAarHUTHON
15 nHAyKIuU. [I0TOK BEKTOpa MarHUTHOM bubamorera LOK
https://m.edso00.ru/7f416194
WHTYKITHHA
bu6moreka [IOK
16 DAL munyxiun https:// m.edso;I ru/7f416194
17 3aKOH 3JIEKTPOMAarHuTHOM UHAYKLIMHU bubmuorexa [JOK
®dapanes https://m.edsoo.ru/7f416194
18 Buxpeoe anektpuueckoe nosie. Toku
dyko
19 OJIC MHAYKIIMH B IBUOKYLIAXCS bubnnoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/7f416194
20 Pemtenue 3amay
bu6mmoreka [JOK
21 llpasio Jletia https:// m.edsocl)l. ru/7f416194
HNunykruBHocTh. Karymika
22 I/IH,[[H;/KKTI/IBHOCTI/I B ueri/I/IIH MIOCTOSIHHOT'O bubmorexa [IOK
https://m.eds00.ru/7f416194
TOKa
23 SABnenue camounaykiuu. J/C bu6mmoreka [JOK

CaMOMHIAYKIIUU

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

SHCpFI/IH MaravMTHOI'O IIOJIA KaTyHIKH C

bubmuoreka [JOK

24
TOKOM. DJIEKTPOMAarHuTHOE I0JjIe https://m.edso0.ru/7f416194
25 Pemenne 3amau
26 O0001enre U CHCTEMATH3ALUS
3HaHUH 1o TeMe "DnekTpoauHaMuka"
97 KonTponsnas pabora o teme
"DnexTpoauHaMuka"
Konebarennuas cucrema. CBoOO HEIE
bubmmoreka [{OK
28 Kosebanus. ['apMoHMUECKHe
https://m.edso0.ru/7f416194
KoJie0anus
29 Kunematuueckoe 1 fUHaMHUYECKOE bu6moreka [IOK
OomHrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/7f416194
DHepreTudecKoe onrcanue. BeiBo
IMHAMHAYECKOT0 OIMUCAHUS
. bu6mmoreka [IOK
30 TapMOHHYECKUX KOJICOAaHUW U3 UX
https://m.edsoo0.ru/7f416194
SHEPTEeTUYECKOTO ¥ KHHEMaTHYECKOTO
OITMCAaHUS
bu6mmoreka [JOK
31 Ammuryna u ¢dasa KorebaHui
yran ¢ https://m.edsoo0.ru/7f416194
[Tepuon u wactora kosnebanuii. [leprosn
MAaJIBIX CBOOOJHBIX KOJIEOaHUIT
bubnuoreka [JOK
32 MaTeMaTH4ecKkoro MastHuka. [lepuos
. https://m.edsoo.ru/7f416194
CBOOOIHBIX KOJICOAHUN TIPYKUHHOTO
MasgTHHUKA
33 3aryxaromue KoieOaHusl. bubnunoreka [JOK
Breinyxxaennsie koneOanus. Pesonanc https://m.edsoo0.ru/7f416194
Bbubnunoreka IIOK
34 ABTOKOIEC0aHUS 1

https://m.edsoo.ru/7f416194
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35

Pemenue 3amau

36

Ypok-koHpepenmus "MexaHu4IecKue
KoJIe0aHHS B MY3bIKAIBHBIX
UHCTpYyMEHTax"

37

O00011IeHNE ¥ CUCTEMATH3ALIMS
3HAHUU 110 TeMe "MexaHnyeCKue
KoJieOanusa"

38

DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebarenbHblil KOHTYD

bubmmoreka [IOK
https://m.edsoo.ru/7f416194

39

®opmyna Tomcona. CBs3b aMILTUTY BT
3apsia KOHJIEHCATopa C aMILTUTYAO0N
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/7f416194

40

3aKOH COXpaHEeHUsI SHEPTUHU B
U/ICATLHOM K0JIe0aTeIbHOM KOHTYpe

bu6moreka [IOK
https://m.edsoo.ru/7f416194

41

3aryxarolue 3J1eKTpOMarHuTHbIE
KojeOanus. BeiHyX/1eHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUS

42

[Tepemennsblii TOK. Pesuctop u
KOHJICHCATOP B LIETIH IEPEMEHHOTO
TOKa

43

KaTYI_HKa HHAYKTHUBHOCTH B IICIIN
IEPEMCHHOT'O TOKaA

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

44

3akoH OMa Jyis 2JIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa

45

MOIIHOCTB IEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HANIPSHKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/7f416194

46

Pe3oHaHC B anekTprUecKoy Lenu
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47

Pemenue 3amau

NneansHbiif TpanchopmaTop.

bubmmorexa [{OK

48 Hlpomssozctso, nepenata u » https://m.eds00.ru/7f416194
MOTpeOJICHNE AIIEKTPUICCKOW SHEPTHH
DKOJIOTUYECKHE PUCKHU ITPU
MIPOU3BO/ICTBE JIEKTPOIHEPTUU.
49 Kynbrypa ncnonb3oBanust brbmmorexa [OK
. https://m.eds00.ru/7f416194
AIEKTPOIHEPTUHU B TIOBCEAHEBHOM
KU3HH
50 Pemrenne 3amau
51 Pemenue 3agau
OO6o01enre 1 cucTeMaTru3arus
52 3HaHUH N0 TeMe "DJIEKTPOMarHuTHBIE
KojebaHus"
53 MexaHU4eCKHE BOJTHBI. bubmuorexa [JOK
XapakTEepUCTUKN MEXaHHUYECKHUX BOJIH https://m.eds00.ru/7f416194
54 CBoiicTBa MEXaHUYECKUX BOJH
55 3ByK. XapakTEPUCTHUKU 3BYKa
56 HNudpaszsyk u ynprpassyk. [llymoBoe bubnuoreka [JOK
3arpsiI3HEHUE OKPYKAIOUIEH CpeJibl https://m.edso0.ru/7f416194
57 Pemenue 3amay
58 DNEeKTPOMarHUTHBIE BOJHBIL.
N3nyuenue >meKTpOMarHUTHBIX BOJTH
59 DHeprus 1eKTPOMArHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMATHUTHBIX BOJTH
[kana 3MeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne AMeKTPOMArHUTHBIX BOJTH

B TCXHHUKC U 6BITy
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61

HpI/IHHI/IHBI paI[I/IOCBSISI/I nu
TeneBuaeHUs. Paguonokaus.
DNEeKTPOMarHUTHOE 3arps3HEHUE
OKpYKaroLIEn CpeJibl

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

62

KonTtposnsHas paboTa o teme
"Konebanus v BOJHBI"

63

Cger. 3aKOH NPSMOJIMHEHHOTO
pacipocTpaHeHHs CBEeTa

bubmmoreka [{OK
https://m.edsoo.ru/7f416194

64

Pemenue 3aga4u Ha npuMeHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

65

Otpaxenue cBera. [Imockoe 3epkaio.
Cdepuueckoe 3epkajio

66

[Ipenomienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTesb
npenomienus. [lonHoe BHyTpeHHEe
oTpaxenue. [IpenenpHblid yroiu
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

67

Pemenne 3a1a4 Ha IPUMCHCHUC
3aKOHOB OTPaXCHHUA U IMIPCIOMIICHUSA
CBCTa

68

Xop nyueit B mpusMme. ucnepcus
cBeta. CloXHBIN cOcTaB OEOro CBeTa.

IiBer

69

JIun3pl. DOKYyCHOE pacCTOSHUE U
OIITHYECKas CHJIA JIMH3bBI

70

ITocTpoenue n3o6pakeHuil B IMH3aX U
UX CHCTEMAaX. Y BEIMUYEHUE JINH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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Pemenue 3anau Ha noctpoeHue

71 M300pakeHM, OTYy9aeMBbIX C bubmorexa LIOK
OMOILIBEO JTHHS https://m.edso0.ru/7f416194
72 ['na3 xak ontuueckas cucrema
Pewmenne 3anau. [Ipeneinst
73 MIPUMEHUMOCTH T€OMETPUUECKOM
OTITHKH
74 CKopocCTh CBETa U METOJIBI €€
U3MEpEeHUs
75 Hucnepcus cBeta
76 Wnrepdepenuus crera
KorepeHTHbIE ICTOYHUKH. Y CITIOBHS
77 HaOJI0/IEHUS] MAKCUMYMOB U bubamorera LOK
https://m.edso0.ru/7f416194
MHUHHUMYMOB
78 Pemtenue 3amay
79 [Ipumenenne naTephepeHITun
80 Judpakuus cBeTa
81 Judpakunonnas pemérka. Y cioBue bubnuoreka [JOK
HaOIIOICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/7f416194
82 Pemtenue 3amay
83 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/7f416194
84 Pemenue 3amay
85 CBeToBBI€ SIBIIEHUS B IPUPOJIE bubmiorexa LIOK
https://m.edsoo.ru/7f416194
86 O06o01IeHne u cucTeMaTu3anus

3gagui mo teMe "OnTuka"
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KonTtposnsHas paboTa o teme

87 «OnTuka»

I'paHUIBI MPUMEHIMOCTH

88 KJIACCUYECKON MEXaHUKH. 3aKOHbI
ANEKTPOAMHAMHUKH ¥ TPUHIIHIT
OTHOCHUTEILHOCTH

89 [ToctynaTel cienuanbHOM TEOPUU
OTHOCHUTEILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus Jlopenua.

90 YcnoBue NpuYMHHOCTH. bubmuorexa [JOK
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/7f416194
3ameyieHre BpeMEHH B COKpaIlieHne
JUTAHBI

01 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM
YaCTHULIbI
CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM

92 PENATUBUCTCKOM YaCTUIIbI. DHEPTHS
MOKOSI

93 PaBHOBecHOE TeTUIOBOE M3TyYeHUE

94 3akoH cMelrennsa Buna

95 ['unores3a M. I1nanka o kBaHTax.

DOTOHBI

96 DHeprus U uMNynbc GpoToHa
®otosddext. OnpiTel A. T bubnuoreka [IOK

97
CronetoBa. 3akoHbl poTodhdexTa https://m.edsoo.ru/7f416194

98 VYpaBHeHue DiHIITEIHA 1151

doTorddekra. "KpacHas rpanuma"



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

doTorddekra

Hasnenue ceeta. Onbith [1. H.

% JleGeneBa
100 BoJiiHOBBIE CBOIICTBA YaCcTHIL
Bounsl e bpoiins. JlnmuHa BOJHBI 1€
101 Bpoitns u pa3mepst obactu Bubnuorexa LIOK
. https://m.edso0.ru/7f416194
JIOKAJM3aIH IBMKYIIEHCS YaCTUIIBI
102 KopnyckynspHo-BOTHOBON Ayalin3m
103 Judpakuust 37eKTPOHOB Ha
KpHCTaJIax
Cnenuduka n3amMepeHuii B MUKPOMHUPE.
104 CooITng)meHHﬂ HeznpenenéHHs)CTeﬁp bubmorexa LOK
TefisenGepra https://m.edso0.ru/7f416194
105 Pemenne rpaduyeckux 3amaq
106 Pemenne pacy€THbIX 3ama4
KonTtponpHas paboTa o temam:
107 "Ocnossl CTO", "KopmyckysipHo-
BOJIHOBOM nyanu3m"
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
108 atoma. [lmtanerapnas Mozenp aroma
Pezepdopna
109 [Toctynatel bopa
110 Bunsl ciektpoB. CriekTp ypoBHE#
SHEpPruM aToMa BOJIOpO/Ia
111 CrioHTaHHOE U BBIHYXKJCHHOE
W3IIy4eHHE CBETa
112 Jlazep



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

113

Hyxnonnas mozeins supa
I'eiizen6epra-HBanenko. 3apsn u
MaccOBOE YUCIIO sapa. M30Toms!.
PannoakTuBHOCTB

114

3aKoH paJMo0aKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BiousHue
PaavoaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/7f416194

115

OHeprus CBs31 HyKJIOHOB B si/Ipe.
SAnepubie cunbl. Jledekt Macchl sapa.
SAnepHblie peakuuu. SAnepHeie
peakTopsl. [IpoGiemsl ynpaBiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKHUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/7f416194

116

MeTopl perucTpalyy U UCCIeI0BaHMS
AJIEeMEHTaPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHb1, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM

Mo ienu. KBapk-rimirooHHas Moaelb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

117

®duzuka 3a npenenamu CtaHgapTHOU
mojenu. TémHast marepust U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTHUHBI MUpa

bubnuoreka [JOK
https://m.edsoo.ru/7f416194

118

OTansl Pa3BUTHA aCTPOHOMMUHU.
3HadeHUE ACTPOHOMUH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

119

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BsICHEHUS IPUPOJIBI KOCMHYECKHX
00BEKTOB. MeTObl aCTPOHOMUYECKUX
HCCIEIOBAaHUN

120

CoBpeMeHHbBIE ONITHYECKUE
TEJIECKOTIBI, PaIMOTEIECKOTIHI,
BHeaTMoc(epHasi aCTpPOHOMHUS

121

Bup 3Bé3nnoro nebda. Co3se3nus,
SIpKI/Ie 3Bé3I[I)I, IIJTAHEThI, UX BUIUMOC
JIBUOKECHUE

122

Cosreynas cucrema. CoJtHIe.
COJ'IHC‘-IHaSI AKTUBHOCTDG. I/ICTO‘IHI/IK
sHepruu CoJiHIA U 3BE3]T

123

3BE3bI, UX OCHOBHEIE
XapakTepucTuku. Jnarpamma
"CreKTpaJbHbIA KJIAaCC — CBETUMOCTBD"

124

3Be3 bl TIIaBHOM OCIEN0BATEILHOCTH

125

Buyrpennee crpoenue 3BE3/1.
CoBpeMeHHbIE NPEJICTABICHUS O
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa
U 3BE31. DTalmbl )KU3HHU 3BE31

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

126

Muneunsiii [1yre — Hama ["anaktuka.
Tunel ranakTuk. Y€pHbIEC ABIPHI B
sIIpax rajJjakTUK

127

Bcenennas. Paciumnpenvie BeeneHHOMN.
3akoH Xa06ma. Teopust bonbioro
B3pbIBa. PEIMKTOBOE M3ilyueHue

128

MacmtaGHast cTpykTypa Beenennoit.



https://m.edsoo.ru/7f416194

MeraranaktTuka

129

Hepeménnbie mpoOiaeMbl aCTpPOHOMUU

130

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO ITOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
(dheppoMarHeTUKoB" WK
"UccnenoBanue IeHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bubmmoreka [{OK
https://m.edsoo.ru/7f416194

131

®u3NYeCKUil IPAKTUKYM I10 TEME
"U3mepenue cuisl Amriepa uim
"N3yueHne 3aBUCHMOCTH CUJIBI
Amrepa OT CuJIbl TOKa'" Win
"OnpeneneHne MarHUTHOM MHIYKIIUH
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue IBICHUSI
AJIEKTPOMArHUTHOM MHIYKIHUH" WIIH
"OnpenesieHue UHIYKIIMUA BUXPEBOTO
MAarHUTHOTO OJIs"

133

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBanue IBICHUI
camounnaykuun" win "COoopka Moienu
AJIEKTPOMArHUTHOTO reHeparopa’

134

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue neproaa CBOOOIHBIX
KoJeOaHUi HUTSHOTO U MIPY>KUHHOTO
MasTHUKOB"



https://m.edsoo.ru/7f416194

135

Du3NYEeCKUN IIPAKTUKYM 110 TEME
"[IpeoOpazoBaHme SHEPTUH B
NPYXKUHHOM MasiTHUKE"

136

PuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOro ToKa
yepes M0CiIeI0BaTeNIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3ucTop”
niu "HccnenoBanue padboThl
HCTOYHUKOB CBETA B IIENH
MIEpEMEHHOT0 TOKa"

137

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3yueHne mapaMeTpoB 3BYKOBOM
BOJIHBI"

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis NpeioMICHHS
crexina" unu "[lomyuenne
M300paKeHUs B CHCTEME U3 TIIOCKOTO
3epKaja v JUH3bI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH
(hOKyCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" UITN
"N3mepenue GOKYCHOTO pacCTOSTHUS
paccenBarONIUX JUH3"

140

du3nyecKuil MPaKTHKYM 110 TEMe
"Habmronenue audpakuuu,
UHTEpPEPEHITUH U MOJSIPU3ALUN
ceera"

141

DuU3NYEeCKUH IPAKTUKYM I10 TEME




"OnpeneneHyue UMITyJIbCca U SJHEPTUU
PENATUBUCTCKUX YacTUIL (110
(boTorpadusiM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T0Jie)"

142

PuU3NYECKUI IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HcciienoBanus Gororddexra"
nin "HccrnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO OT
HanpspkeHus"

143

®u3N4eCcKUil IPAKTUKYM IO TEME
"UccnenoBanue cekTpa
pa3pekeHHOTO aTOMapHOT0 BOJAOPOAa
Y U3MEpPeHHe NMocTossHHOM Pundepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (oHA
C MCIIOJIb30BaHUEM JI03UMETpa" Uin
"N3yueHue MmoryiomieHus: OeTa-4acTuil
aIfoMUHNEM"

145

DuU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUHN IS OTIPEICITICHUS
MOJIO)KEHUS HEOESCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moaymapus u
spkue 3BE37b1" wiu "HabmoneHus B
teneckon JIyHbl, miiaHeT, TYMaHHOCTE!




U 3BE3IHBIX CKOIUIEHUN"

146

O060011IeHNEe U CUCTeMAaTH3AIH
3HaHuH. Poiib pu3KMKM U acTpOHOMUM B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM U ATUYECKOM cepax
NeSITEIbHOCTH YEJIOBEKa

147

O0600611eHrE U crucTeMaTu3alus
3HaHui. Posib u MecTo ¢pu3uku u
ACTPOHOMHH B COBPEMEHHOM HAay4yHOU
KapTHHE MHpa

148

O06o01enre U cucTeMaTru3arus
3HaHui. Poisib husnueckoil Teopuu B
(hOopMHPOBAHHH TTPEICTABICHHH O
(bu3UYeCKO KapTHHE MUPA, MECTO
(bM3UYeCKO KapTHHBI MUPA B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O0001IeHre U cUCTEMATU3 AL
sgagui mo treMe "Kunematuka"

150

O0001IeHrEe U cUCTEMATU3ALIIS
sgagui o teMe "Kunematuka"

151

O000I11IeHNE U CUCTEMATH3ALMS
3HaHui no teme "/nHamuka"

152

O00011IeHNE U CUCTEMATH3ALUS
3HaHu# no teMe "CraTtuka TBEpAOTO
Tema"

153

O06o00611eHNe U cUcTeMaTH3aIus
3HAHMUU 110 TeMe "3aKOHBI COXPAHEHHUS




B MexaHuke"

154

O00011IeHIE U CUCTEMATHU3AIIUS
3gaHui 110 Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"

155

O00011IeHNE ¥ CUCTEMATH3ALIMS
3HaHu# 1o Teme ""TepmMomHaMuKa.
TemmoBsie MamHb!"

156

O0600611eHre U cucTeMaTu3anus
3HaHMM 10 TeMe "ArperaTHbie
cocTosiHus BemiecTBa. Pa3oBbie
nepexopr"

157

O00011IeH1E U CUCTEMATHU3ALIUS
3HAHUM MO TeMe "DIEKTPUIECKOe
mosne"

158

O00011eHNEe U CUCTEMATU3 AN
3gagui Mo tTeMe "I1ocToSIHHBIN
AIEKTPUYECKUN TOK"

159

O000111eHNE U CUCTEMATU3ALMS
3HaHui o Teme "TOKU B pa3IMuHbIX
cpenax"

160

O00011IeHNE U CUCTEMATH3ALMS
3Ha”Hui 1o TeMe "MarauTtHoe mnoJe"

161

PesepBuslit ypok. O6001IeHE U
CHCTEMATHU3aIUs 3HAHUH 10 TEME
"DNeKTpOMarHuTHas UHyKIus"

162

PesepBHrIit ypok. O6001IeHNE 1
CHCTEMATHU3aIUs 3HAHUI 110 TEME
"MexaHndeckue Kojaeoanus"




163

PesepBHrlit ypok. O600IeHNE 1
CUCTEeMAaTH3aIHsl 3HAHWA 110 TeMe
"JyeKTpOMarHuTHbIE KoseOanus"

164

PezepBHbiit ypok. O0o0mICHNE U
cCHCTEeMaTH3alHs 3HAaHUH 110 TEME
"MexaHUYeCcKUe U JIEKTPOMarHuTHbIE
BOJIHBI"

165

PesepBubiit ypok. O60011eHIE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Ontuka"

166

Peseprubrit ypok. O6001eHNE 1
cCucreMatTu3anus 3HAaHUH 110 TEME
"OcnHoBbsl CTO"

167

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3allus 3HaHU 10 Teme
"KopnyckynsipHO-BOJTHOBOM Ayanu3m"

168

Peseprubiit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"du3mnka aroma"

169

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEMeE
"®duzrka aTOMHOTO si/Ipa U
3JIEMEHTAPHBIX YaCTHUIL"

170

PesepBusiit ypok. O6001IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OneMeHThl acTpoPpU3NKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka. Mexanunka, 10 knacc/ Maxkumes I'.51., Cunsgxos A.3., O01IecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«M3parenscTBO «IIpocBenienne»

» Gusuka. Monekynspras ¢pusuka. Tepmoaunamuka, 10 knace/ Msikumes I'.51.,
CunsikoB A.3., OO0I11€CTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAy;
AximonepHoe obmectBo «M3maarenbctBo «lIpocBemnienue»

» ®usuka. Konebanus u Bonnsl, 11 xirace/ Mskumes I'.5., Cunsxos A.3.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKuinoHepHOe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Ontuka. KBanToBas gusuka, 11 kinacc/ Makumies I'.5., Cunsiko A.3.,
OO6111eCTBO C OTPAaHUUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Dnekrpoaunamuka, 10-11 xkmaccsl/ Msikumes I7.5., Cunskos A.3.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE

obmectBo «M3marensctBO «IIpocBemnienue

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
1. Anrepep O. Texauka ¢puzmdeckoro xcrnepumenta M. 1962

2. OneIThl B ToMaliiHel nabopatopuu. bubnuoreuka "Ksaut" Boim 4.



3. lNanbnepmreiin JI.5., Xnepnukos I[LI1. Jlaboparopus roHoro ¢pusnka. 1961

5. Maiiep B.B. IIpocTble OnbITHI ¢ yabTpa3BykoM. 1978

6. Maiiep B.B., Maiiep P.B. DnekrpuuectBo: ydeOHbIC SKCIIEPUMEHTAIbHBIE
nokasarensctBa. M. 2006

7. llytoB B.W. u np. DxcnepumeHT B pusuke. Gusndeckuii IpakTUKYM.

8. Bypor B.A. u np. JleMOHCTpaIlMOHHBIE OMBITHI MO PU3HUKE. 6-7 KIACCHI

9. BypoB B.A. u ap. ®ponTanbsHbie SKCIIEpUMEHTANIBHBIC 3aJaHUsI TI0 PU3HKE. 6-
7 Knaccsl

8. @poHTaAJIbHBIC TA0OPATOPHBIE 3aHATHUS 110 (PU3UKE B cpeaHel mkosie. bypos
B.A. u gp. Ilox pea. A.A. ITokpockoro M. 1974

9. T'opes JI.A. 3aHuMaTeNbHBIC OMBITHI MO (PU3NKE

10. KoBryHouu M.I". Jlomaniauii skciepuMeHT 110 ¢usuke. 7-11 Kimaccel

11. b. Jonat ®u3uka B Urpax

12. JIleMOHCTpaIlMOHHBIN AKCIIEPUMEHT 110 (HU3UKE B CTapIuX Kiaccax. Yacts 1.
YacTts 2

13. Xopomaun C.A. JIeMOHCTpalIMOHHBIN SKCIIEPUMEHT 110 (pu3nke. OnTHKa.
AtomHas ¢u3mKa (CChITKA Ha AJIEKTPOHHYIO KHUTY)

EnbiioB A.B. ®ponrtanbhbie 1abopaTtopHbie paboTsl o ¢usuke. 11 kmace
CremnanoB C.B., CmupnoB C.A. JlaGopatopHblii mpakTukyM 1o ¢usuke. M. 2010

PuU3NYECKU SKCIIEPUMEHT B 1Kojue. M. 1975



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://class-fizik.ru/bmet.html?ysclid=1lzcrxndql158878623
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