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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YyUEHUs TEM U pa3/ieNioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJIEHUST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIOCOOHOCTEHW KasKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKHU Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHUs: JUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
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 YHCJIE TIPEIMETHBIE PE3yJIbTaThI IO TO1aM O0yUYEHUS;

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

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



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BHICTYIAs 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 TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMOJHEHUN UMU Y4E€OHBIX UCCIIEJOBAaHUH.

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

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U IKOJIOTHUECKOi 0e30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IaBa cmocoba peanu3anuu  (QU3MYECKOr0 TMpakThkyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mnporpamme 1o (¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIIEpUMEHTa,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. [lpm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB 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 3aKOHBI 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-OPHUEHTHPOBAHHOTO 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 kabuHera. B kaOuHere (GU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpanmoHHoe 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 00opyJoBaHUE ISl YYEHUUYECKUX MPAKTHYECKUX padboT
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 M LU(POBBIX NPHOOPOB, 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 WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(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 BO3MOKHBIX cdepax Oyayuiei
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

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
buznuecKkux SBICHUA B MPUPOAEC W JUISl MPUHATUS TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢u3nyeckoil MojENH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 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
¢u3nYeCKNX OSKCIEPUMEHTOB, aHajih3a W HUHTepIperauud uHpoOpMaluy,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

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 u3yuenue ¢pusuku (yrinyOnéHHbIA 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 paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaIbHas HayKa o npupojae. HayuHslil 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
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYMKOBBIC 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. @uU3ndeckuii 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3znueckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsOKEHHUS B 1€MW IOCTOSHHOTO TOKa 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 ABUWKEHHUE. 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 MAaTEepUATbHONW TOYKH, UX MHPOECKIUM HAa OCH CHCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobomHOEe majzeHue. YCKOpeHHE CBOOOJHOTO MajacHUs. J[BrmkeHue 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. YTJoOBas MU JUHEWHass ckopocTh. Ilepmon u uvactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHAps0B, LEMHbIC, MIECTEpEHYATBIE W PEMEHHBIE IEepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM 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, TPACKTOPHUI, CKOPOCTEH NBMXEHUS 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 JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nABWKEHHs Tena, OpOIIEHHOTOo 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 napamMeTpos.

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 IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX TeJl U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokos. Koapduuuent tpenus. Cuna CONpPOTUBICHUS NPU JBUKEHUU Tela 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 qBuKeHUs TNl B MHEPIUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MNPUIOKEHHBIX K  TeIy CHWI C
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 yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHUE OT €ro MaccChl.



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 BEJIMYMHE YIJIOBOTO Kod(hQuIiMeHTa
3aBucuUMOCTH Frp(N).

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomtotHo TBEpHoe Teno. I[locTtynmaTenbHOe M BpalllaTelbHOE JIBMIKECHUE
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€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOIECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp 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 UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

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. [loTEHIManbHAas >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
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM KUJIKOCTH KAaK CJEICTBUE 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, nabopamopnuie pabomot, npaKmukKym.

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 coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJIEHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pu3uka ¥ 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 TBEPIBIX Ted M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



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

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

Mogens uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: 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
UjeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONU TEOPUHU HCaTbHOIO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] 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, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro nporecca.

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
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEJIHHE 3HAYCHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
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.

KBa3zucratnyeckne 1 HECTATUUECKUE ITPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npolecca Ha pV-auarpaMmme.

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

KomnuectBo TtemnoTel. Tenno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHss osHeprusa. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCOMIOTHAA TeMIeparypa.

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 3nauenue KIIJI. [ukm 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,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3aLMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bo3nymiHoe oraumBo.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. Vcnapenue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
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. Pactsokenne u cxxarue. Casur. Moayns FOHra.
[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 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KUJKUE
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.



Kanunnsapusie siBeHusl.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

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 FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

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 (HanpsKEHUS ) npu
MOCJIEIOBATENILHOM COCIMHEHUU 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.

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna 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 1enu. MOIIHOCTh HMCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

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

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBIJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMM 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 npejesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMAIOB MEXAY 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
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIATAX. DJIEKTPOIUTHYECKAS JUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opas3psiaHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIHUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MPOBEpKa NPEIOKEHHBIX rumore3 (BbIOOp U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
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, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
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
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTuky, rmapa- u JHaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

B3aumopelicTBue IByX MPOBOJIHUKOB 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 padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

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

OJC uHAYKUMHU B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: HHAYKIIMOHHASA
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
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMUHUEBOU (MEIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

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 (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
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 Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANPSDKEHUS TPU  pasiuyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Uneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya u mMoTpediIeHHE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

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.

VY eTpoicTBO U IPUHIIKIT IEUCTBUSA TpaHCchopMarTopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue 31eKTpOMarHiTHOrO pe30HaHCa.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpoCTpaHEHUs U JJIMHA BOJHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX 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 TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

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 natepdepeniinu u Audpakiini MeXaHUMIeCKUX 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,
MpeIOMJICHHE, OIS pU3aIus, Tudpakiys, UHTEpPEepeHITHS.

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 paclpOCTpaHeHUue CBETa B OJHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHusl. OTHOCUTENBbHBIN MOKa3aTeNb npeaoMiieHus. [IocTOSHCTBO 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 CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
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
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. 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 KOI€PEHTHBIX HCTOYHHMKOB. lIpuMepsl KiaccHuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHue moiaHoro BHyTPEHHEro OTpaxkeHusl. Mojieiab CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakiunu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

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 3epKaJia U JTUH3bI.

[Tonyyenue n3o00paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepenHinm 1a3epHoro U3ayuyeHus Ha IBYX MIENSX.

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  OpUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  llocTtynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

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 OJHEPIUM  PEISATUBUCTCKUX 4YacTHUI] (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 cmenlenus: Buna. I'unore3a [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
MOTJIONIAIONTYI0 U aOCOJIOTHO OTpakarollyro moBepxHocTh). OmbiTel 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 nzmepeHuii B Mukpomupe. COOTHOIIEHUST HEONpeneaEHHOCTEH
I'eiizenbepra.

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

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IUIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosiHaoM [Imanka Ha ocHOBE HcciieoBanus GoTod¢deKTa.

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 norjoimienue GOTOHOB MPH MEPEXOAEe 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 nuHeyaToro cnekrpa.

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 Oerta-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EctecTBenHblt (hoH uznydenus. Jlozumerpusi.

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.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX 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 przmdeckoit KapTHHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3JBI, TUIAHETHI, WX BHUAUMOE
JBH>KCHUE.

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 —
CBETUMOCTBY» ISl 3BE3]l TJIAaBHOM MOCIIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue
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 u kBazapbl. YEpHBIE ObIPHI B SiApax
rajakTHK.

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Temeckon JIyHBI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

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] NOTPEUIHOCTEN.

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

O0o0maroiIee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», « 3IEMEHThl ACTPOHOMUHU U ACTPOPUZHKI».

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENIHOH M  MPOTHOCTUYECKON  (PyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

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

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (haKT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
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 SBICHHUA B JKMBOM mpupoje, KoseOaTelbHbIe
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, KpUCTAIUINYECKAsA CTPYKTYpa TBEPIABIX
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, TtenedoH, CBY-meub, ynbTpa3ByKoBasi JUArHOCTUKA B TEXHHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMKU  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmiecTa, y4yacTBOBaTh B CaMOYIpaBJIeHUHM B 00pa3oBaTENbHOMN
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 HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJICHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

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 BRIOOp Oymyiiel npodeccuu U pearn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa FKOJIOTHYECKUX MpobIieM;

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

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

HEHHOCTH HAYYHOI'O MIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

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

OTIPE/ICTISATh IETN JIEeATSIHHOCTH, 3a/1aBaTh MapaMmMeTpbl U KPUTEPUH KX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJaea0BaTCJIbCKHUE HeﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEUIeHUs 3a1ad (PU3HUECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JaBaTh OLICHKY HOBBIM CUTYAIIUsM, OLICHHUBATh MMPUOOPETEHHBIN OIIBIT;,
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJbTePHATUBHBIE PEIICHUS.

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 KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MMaCHOCTH, THUTHEHBI, PECYypCOCOEpeKEHUs, TMPABOBBIX U
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 yqeﬁnble IleﬁCTBHﬂ:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

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

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

IIOHMMaTh M UCIOJb30BAaTh  IPEUMYIIECTBA  KOMAHIHOU W
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS 10 €€ JOCTMIXKEHMIO: COCTaBJIATh IUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh MAEU C IIO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUIaH BBITIOJHEHUSI MPAKTUYECKONW PabOThI ¢ y4E€TOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCThH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(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 PE3YIbTATOB LETSAM;

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

UCIIOJIK30BaTh TPUEMBI pedIIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

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
¢uszuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHus Y  00ydaromuxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  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 TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOMINX  CIIOCOOHOCTh  BBICTPaWBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOW  (YyHKIUN  (QuU3MUECKONW TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
OpolLeccoB (SIBJIEHUI): HHepUMalbHAs CcHCTeMa OTCYETa, aOCONIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMUECKOT0) Tela, UeaJbHbIi ra3, TOUeUHBIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE IMIPOILIECChl U SBJICHHS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUKUN  OTHOCUTENbHOCTH [amuiies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3UUYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHus MKT u 3akoHB MONEKYISIpHOW (UBUKKA W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHMS €r0 YacCTHIl, CBA3b JIABJICHUS UIECAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



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

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (PU3NUECKUE TPOILECChl U SIBJCHUS, UCIOIB3YS BEIHUYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJIa YNPYrocTH, Cujia TPEHHUs, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBHOIO OJHOATOMHOTO Tra3za, paboTa HJeabHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHLIMAT DJICKTPOCTAaTUYECKOrO TIOJI,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIHUS AIEKTPUUECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHHE U KOHJCHCAWs, IUIaBJICHUE U KPUCTAJUIM3ALUsl, HAIPABIEHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3ylbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATH AOCOJIOTHBIE H
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JENaTh BBIBOJI O CTaTyce MPEMIOKCHHOMN
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJladyd C SIBHO 3aJJaHHONM M HESBHO 3aJIaHHOMN
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJb30BAaHUM MAaTEMAaTHUYCCKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a Tak)Ke UHTETpallui 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIMIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

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

aHATM3UPOBATH M OI[CHUBATH MOCJEACTBUS OBITOBOM M TIPOU3BOICTBEHHOU
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTUW JUIA JadbHEHIIETO pa3BUTUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEepepabOTKM M MNpEeabsBICHUS Y4YEOHOU U
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

pabotaTh B TpyHIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX DOJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

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

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

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax AesTEeIHLHOCTA YelIOBeKa, POJib U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (GYHKIHMH (U3NYECKOM TEOopuHu —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJIC/IN 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 TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  uHAYKUMH, npaswio  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHUsSI ~ KBaHTOBOM  (¢u3uku  (ypaBHeHHWe  DHHIITEHHA  JUIs
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 (DU3UYECKUE TPOLECCHl M SIBJICHUS, HCMIOJb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJBWKYIASl CHJIa CAMOMHAYKLUHU, SHEPrHsT MAarHUTHOTO I0JIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHasI MHAYKLHUSA, CAMOMHIYKIUS, PE30HAHC, HHTEphEpeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a v paboThI Jla3epa,

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

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

OPUMEHATh OCHOBOIIOJNATalIINe ACTPOHOMHYECKHE MOHATHS, TEOPUH U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
WCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, IpPU 3TOM KOHCTPYMPOBAThH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpeHUs (U3UUECKUX BEIMYMH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOEKTHON JIEATENBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKue MOJENH, OTBEYANONIME TPEOOBAHUAM 3aJa4yd, TPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS ¢ YYETOM IMOJYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpON Ha U3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS 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
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUILMNA SKOJIOTHUECKON Oe30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp>KaHMUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opMalnK, TMOIYYEHHOM W3 Ppa3IMUHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO  MPUOOPETEHUsT HOBBIX 3HAHWUW B  TIpollecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB TPYMIBI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bubmmoreka [{OK
4.1 24
DUeKTpiHiecKoe o https://m.edso0.ru/f16b68d7
. . bubnuoreka [JOK
4.2 II 24
OCTOHHBII SICKIPIHCCIIH TOK https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4. T
3 OICH B PASIITHBIX Cpeatax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pa3znen 5. DUBNYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
>1 DuSIICCKHI MPAKTHRYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
S3CPBHOC BpeA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabsubie | Ilpakruyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso0.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso0.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexarurieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
53 MexaHW4ecKue U JIEKTPOMArHuTHbBIC 10 1 bubnuoreka [JOK
' BOJIHEI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pa3zaen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859ef1
Wtoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
' PIYCKYIAD oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (0)) 5
H3MKa aToMa https://m.eds00.ru/39859¢ef1
43 ®u3MKa aTOMHOTO SI/Ipa U 3JIEMEHTaPHBIX 5 bubnuorexa [JOK
' YaCTHI] https://m.edso0.ru/39859ef1
Wroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 DUSHHECKHI MpaKTHIYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJECpPKAHUS U OTbITa 15 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl

1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 bubnnorexa [JOK
pupoie https://m.edsoo.ru/1beef346

9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bubmoreka [IOK
UCCIEeI0BaHUS PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE

3 no3Hanus npupoasl. Habmronenne u 1 bubmmorexa [OK

PUpOZEL https://m.edso0.ru/34c49931

IKCIIEPUMEHT B (PU3HKE

4 Crioco6b1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS

5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK

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

BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u

5 MecTo (pu3uku B (GOpMUPOBAHUN 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JESITENLHOCTH JIOACH
Mexanuueckoe nBmkeHue. Cucrema

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

8 Paguyc-BexkTop MarepualbHON TOUKY, 1 bubnuoreka [IOK



https://m.edsoo.ru/1beef346
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€T 0 MPOCKIMHU HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
TIBUKCHUS

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuorexa [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

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

12 MPSIMOJTMHEHHOTO JABUKEHUS C bubmorexa LOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. /[BuxeHue
110 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS

15 ckopocTts. [leproa u yactora. bubmorexa LIOK

https://m.edsoo.ru/33196fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHHE
16 KonTposnpHas paboTa o teme bubnuoreka [IOK



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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"Kuuemartuka"

https://m.edsoo.ru/1242{32¢

IIepBblii 3ak0H HproTOHA.
NHepupnanpHbIe CUCTEMBI OTCYETA.

bub6mmoreka [{OK

17 [IpuHnun otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9e4a64
HewnnepruanbHble CHCTEMBI OTCUETA
18 Cuna. PaBHoelicTBytOIIas cUJa. bubnuoreka [JOK
Bropoi1 3akon Herotona. Macca https://m.edsoo0.ru/141d3837
19 Bzaumopericteue Ten. Tpetuil 3akoH bubnuoreka [JOK
HeroTona https://m.edso0.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/I: 3aKOHOB bubmmorexa [OK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh I'PABUTAITMOHHON 1 bubamorera LOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
99 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaCHUA https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena httos://m.edsoo.ru/0ae2cdgA
Cuna tpenus. [Ipupona v Buabl cui bubnunoreka [JOK
25 TpeHusl. [[BuKeHHEe B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIIEHUS CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuorexa [IOK
JB>)KEHUE TBEPJOIO Tena https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpameHus. [1neqo cumsl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBus paBHOBECHS TBEPJIOTO TEJA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBECHS
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KounTponbnas pabora o teme bubnuoreka [IOK
"Tunamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOYEK. LIeHTp bubmuorexa [JOK
MAacC CUCTEMbI MaTE€PUATbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPA Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca
33 Tesa. 3aKOH COXPaHCHUsI UMITYJIbCa. Bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MoMeHT uMnysibca MaTepuaabHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnunoreka [JOK
MOMEHTAa UMITYJIbCA B LIEHTPAIBbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bu6mmoreka [JOK
35 Pemterite saza https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajlOM U Ha KOHEYHOM bubmuoreka [JOK

nepemeneHuu. ['padguueckoe

https://m.edso0.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

37 M3MEHEHNN KNHETUUECKOH SHEPTUHI bubnmorexa LOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHATLHON TOYKH
IToTeHIManbHBIE M HEMOTEHITHAILHEIE
38 cwisl. [ToTteHnmansHas >Heprusa. Bropas bubnmorexa LHOK
) prui. P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbs kKocMudeckast CKopocTh. CBsI3b
pabOTHI HEMTOTCHIIHATIBHBIX CHJI C
39 W3MEHEHHEM MEXAaHUYECKOU DHEPTUU bubmmorexa [OK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUN
Yapyrue u He 1€ CTOJIKHOBEHUSL.
40 Yy EIZIF{GHI/IG Bgn If }J,'IFJ'II/I U UaeadbHOI bubmorexa LOK
p PHY https://m.edsoo.ru/f30f43b6
JKHUIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MexaHuKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasiieHU 0 IIPUPOIE
P brp bu6mmoreka [IOK
42 ter1oTel. OcHoBHEIE moaoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe NBHKEHHE
Ctpoenne ra3000pa3HbIX, KUJIKUX U
43 TBEPIBIX TEJI. XapakTep ABUKECHUASA U Bubmorexa HOK
P o p p https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHS YaCTHUI] BEIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemnecrna. [locTossHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuoreka [IOK



https://m.edsoo.ru/9a5e2e74
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IIkana [enbpcus

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

46 Pemenue 3amau bubmmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WNneansueiii ra3. I'a3oBble 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOcouroTHast TeMIiepaTypa. 3akoH bubnuoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHBIM KOJHMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padpmueckoe npeacraBieHue
51 Mfog)poueccms: ElsoTepMa, H30X0pa, bubamorexa [JOK
https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Ocosroe ypasrerne MKT https://m.edso00.ru/c8094721
bu6mmoreka [IOK
>3 Peuterre sazas https://m.eds00.ru/10265a05
CBs13b a0COJTIOTHOM TEMIIEPATYpPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeIHel KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TETIOBOTO JIBUKCHUS
€€ yacTHull
55 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN bu6mmoreka [JOK
mo TeMe "OcHoBelt MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponpHas padota o teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHaMuueckas cucteMa. 3ajlaHue bu6mmoreka [JOK
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BHEIIHUX ycnoBui s T/l cucreMsl.
Buemnue 1 BHyTpeHHUE NTapamMeTpsl.
[Tapamerpsr T/] cuctemel Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

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

HyneBoe Havano TepMoOIuHAMUKH.

bubmmoreka [{OK
58 Camomnpou3BoJjibHas penakcaius T
P P " A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TepMOAMHAMHKE. Y CIIOBUS brbmmorexa [OK
PMOA T https://m.edso0.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubnuotexa [JOK
BBIpaKEHUE /I BHYTPEHHEN SHEPTrUn https://m.edsoo.ru/bal178d0
Bripakenue 11t BHyTpeHHEN SHEpTryun
61 OJHOATOMHOTO UJeaJILbHOI'O rasa. bu6mmoreka [IOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/acbcacl5
TIPOIIECCHI
DneMeHTapHas padoTa B
62 TepMoArHAMUKe. Brruncienne padoTsl bubnuoreka [JOK
1o rpaduky npoiecca Ha pV- https://m.edso0.ru/741d5738
TuarpaMme
Tennonepenada kak croco0® M3MEHEHUS
63 BHyTpeHHeH sHepruun T/ cucremsbr 6e3 bubmmorexa [JOK
yIp P https://m.edso0.ru/3d734561
COBEpILICHHS pabOThHI
64 KonBekuus, TenaonpoBoJHOCTb, bu6mmoreka [JOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKoCcTh bu6mmoreka [JOK

Tena. YAaeabHas 1 MOJIIpHasA

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

Pacuér konmyecTBa TEIIOTHI IPH

bub6mmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM TpoIiecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemioTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTUN brbmmorexa [OK
https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
BTtopoii 3akoH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIEKThI
73 HCIIOJIb30BaHMSI TETUIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIei https://m.edsoo.ru/9867aaa7
cpebl
74 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu |
bu6mmoreka [JOK
75 o teme "Tepmonunamuka. Temnossie

MaIuHe"

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

bubmuoreka [JOK

76
"TepmoauHamuka. TernaoBbie MaliuHb!" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. But OK

77 Hcnapenue u kurienue. Y aeibHas nosmorexa L
T — https://m.edso0.ru/6f8e6777
Hacebimmennbie 1 HEHACHITIIEHHBIE TTAPHI.
KauecTtBeHHast 3aBUCUMOCTH TIIOTHOCTH
Y JTaBJICHUS HACBIIIIEHHOTO MMapa OT Bu6 OK

78 TeMIEePaTyphl, UX HE3AaBUCUMOCTb OT nommoreka L{
0BbEMa HACHIIIEHHOTO Hapa https://m.edso0.ru/f5¢c17d02
3aBUCUMOCTD TEMITEPATyPhl KUTICHUSI OT
JABJICHUS B KUJIKOCTH

79 Braxxnocts Bo3myxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHTEIIbHAS BIIAXKHOCTh https://m.edsoo.ru/30ebbb79

80 Pemtenue 3amay bubmorexa LOK

https://m.edso0.ru/18e95ff3

Trépnoe Teno. Kpucramnmyeckue u Bu6 OK

81 amopdHbIe Tena. AHU30TPOITHS CBOMCTB uomoreka L1
KpHCTAIOB https://m.edsoo.ru/20a88a03
[InaBneHue n KpucTamIU3anus. Eu6 OK

82 V nenpHasg TEIUIOTA IJIABJIEHUS. nommorexa I
Cy6mmarns https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEPAOTO TENA.

83 Pactsoxenue u cxxarue. Cnpur. Moayib ];tftsﬂll;lme;a HO/IE 1aab10

s://[m.edsoo.ru/dalaa

IOwnra. [Ipenen ynpyrux negopmannii :
TennoBoe pacmMpeHne KUIKOCTEN U Bu6 OK

84 TBEPJBIX TEJN. AHTAPMOHU3M TEIJIOBBIX nommnoreka L{

KoJIeOaHUH qacTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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https://m.edsoo.ru/7ba5edf2

85 [IpeobpazoBanue suepruu B (hazoBBIX bubmuorexa [IOK
nepexonax https://m.edso0.ru/97a0672f

bub6mmoreka [{OK

86 v 0

PABHEHHE TEILIOBOTo basatca https://m.edsoo.ru/ab1521fb
bub6mmoreka [{OK

87 P

CHICHHE Sa1ad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noma bu6mmoreka [IOK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyna Jlannaca
O06o01enre 1 cucTeMaTru3aus 3HaHUHA

89 1o TeMe "ArperaTHble COCTOSHUS bubnmorexa [JOK

P " https://m.eds00.ru/0b52575¢
BemecTBa. Ma3oBbIe MEPEXO b
KonTtponsHas padoTa o treme
90 "ArperaTHble COCTOSTHHSI BEILIECTBA bubamorera LOK
P | B ’ https://m.edso0.ru/7dc2a739
®da3oBbIe IEPEXOIBI
DnexTpusaius Tea U e€ mposBICHUsI.

01 DInekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBoagHUKY, https://m.edsoo.ru/1aff445f
TUDJIEKTPUKHU U TIOJTYIPOBOJHUKI
DJIeMEHTapHbIN ANEKTPUUECKUIN 3apsijl.

92 3aKOH COXPaHEHUS IEKTPUYECKOTO bubmmorexa [IOK

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

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsaasbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [JOK

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

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



https://m.edsoo.ru/97a0672f
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Dnekrpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKUE 3aPSAbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [IpoGuerit 3apsia. Jlnnum bubnuorexa [JOK
HaIPsHKEHHOCTH JJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10J1€
[ToreHumanbHOCTH

97 AJIEKTPOCTATHYECKOTO TOJsl. PazHocTh bubmorexa HOK

P ) https://m.eds00.ru/80021447
MMOTCHIIMAJIOB M HATIPSDKCHUE
[ToTeHnManpHas YHEPTHS 3apsaa B
98 aNeKTpocTaTndeckoM mose. [loTeHmman bubamorexa [JOK
P ] 1 https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO TTOJIS
CBs13b HANIPSDKEHHOCTH TIOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt bubamorera LOK
P 1 8 https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [TpunIMIT Cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c

bu6mmoreka [JOK

101 Pemenue 3amau

A https://m.edso0.ru/5a582263

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

103 00Bvémy mmiapa. [lone paBHOMEpHO Bu6mmorexa LIOK

y 13 ) p N p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJie. Y CjI0BHUE PaBHOBECHS 3apsJI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKH U TIOITYIPOBOAHHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

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

106 KOHJICHCATOpa. DIEKTPOEMKOCTh Bubmmorexa LIOK
A pa. P https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
[TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
107
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bu6mmoreka [IOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa brbmmorexa [OK
P P A P https://m.edso0.ru/73a34f18
bu6moreka [IOK
110 Pemrenue 3amay https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHre 3apsKEHHOM YacTHUIIbI B bu6moreka [IOK
OJHOPOTHOM 3JIEKTPUUYECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH bubnuorexa [JOK
1o teme "DnekTpuueckoe nose" https://m.edso0.ru/5752603f
KonTtponpHas padoTa o Teme bubnuoreka [JOK
114
"Dnekrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina toka. [TocTossHHBIN TOK. Y CIOBUA
115 CYIIIECTBOBAHUS TTOCTOSTHHOTO bubmmorexa [JOK
it https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
bubmuoreka [JOK
116 Hcrounuku toka. Hanpsbxenue u 3/1C httos://m.edsoo.ru/0839a115
117 3akoH OMa AJ1s1 yJacTKa LETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTD COITPOTUBIIEHUS bubnuoreka [IOK

OJHOPOJHOTO MPOBOAHUKA OT IO

https://m.edsoo.ru/95fcdf51
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https://m.edsoo.ru/27434040
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JUIMHBI U TUI0IIAaAU MOIMCPCUYHOTO

CeUYeHUst
119 VY enpHO€ CONpPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenune 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapauieIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubmmoreka [{OK
122 Penterre sazat https:// m.edSO(])_.[ ru/3881b469
123 PaGora snexTpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edso0.ru/a3605c5¢c
bu6moreka [IOK
124 Pemterre sazas https:// m.edso;I ru/6761bfof
MOTTHOCTD EKTPUIECKOTO TOKA.
125 TemnnoBas MOIITHOCTh, BhIEIICMast Ha bubmmorexa [OK
https://m.eds00.ru/99750a6f
pesucTope
bu6mmoreka [JOK
126 Peuterre sazas https:// m.edsoé.I ru/eb72fc24
127 OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE bubnuoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) bubnnoreka [JOK
AJIEKTPUYECKOM LIeTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemenme sana- https:// m.edsog ru/3580b679
bu6mmoreka [JOK
130 MomHOCTS HCTOMHI TOKA https:// m.edSO(I)_.[ ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubnuoreka [IOK



https://m.edsoo.ru/437f8300
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https://m.edso0.ru/546f5632

132 Konnencarop B 11enu NoCTOSIHHOTO TOKa Bubmmorexa LIOK
A pBl https://m.edso0.ru/35368f3e
bub6mmoreka [{OK
133 P
CHICHHE Sa1ad https://m.edsoo.ru/4410cef0
134 Pemenue 3amgau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o reme "l[locTostHHBIN bu6mmoreka [IOK
ANEKTPUIECKUH TOK" https://m.edso0.ru/744261b8
136 Pemenne 3agau o teme "IlocTosIHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01enre 1 cucTeMaTru3amus 3HaHUHA
137 1o Teme "TIoCTOSTHHBIN SJIEeKTPUUYECKHIT bubnmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
KonTtponsHas paboTa o Teme bubnuoreka [IOK
138 . .
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas mpoBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHUI bubmorexa HOK
P HHECTB. P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBEpXIpOBOIUMOCTh
DJIEKTPUYECKHUI TOK B paCTBOpax U
bu6mmoreka [JOK
140 paciuiaBax 3JeKTPOJIMTOB. 3aKOHBI
https://m.edsoo.ru/4b423491
Dapanest 115 IEKTPOTU3A
bubmuoreka [JOK
141 i i
ueKTpiHeckitit TOK B rasax. liasma https://m.edso0.ru/92d92f76
142 ONEKTPUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsI https://m.edso0.ru/2E+160
143 DneKTpUUYECKU TOK B bubnuoreka [IOK

TOJIYITPOBOAHHKAX

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

[TonynpoBoAHUKOBBIE TPUOOPBI

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

145

®uU3NYECKUH IPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HAIIPSKEHUS
B LIENIH IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U U (PPOBHIX
MU3MEpPUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii no gusuke. [Ipumepst
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

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

146

®u3NYeCKUil IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABMKEHUS
C LICJIBIO ONIPENIENICHNUS] MTHOBEHHO N
ckopocTH"

bu6moreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKoOpeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU IIocKocTH"
uinu "HccnenoBaHue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"

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

148

dusnueckuil NpakTUKYM 10 TeEMe
"M3MepeHune yCKopeHHsi CBOOOHOTO
najgenus" win "M3ydyenue qBukeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3yueHue IBUKEHUS TeJa 0
OKPYXHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHUMOCTH MEpHOAa 0OpalieHus
KOHHUYECKOI'O MasaATHHUKA OT €ro
napameTpoB"

150

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM TUIOCKOCTH Ha
3aJJaHHOE€ PACCTOSHUE OT €r0 MAacChl"

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

151

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"HcceqoBanne 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHUS] CUCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
65oK"

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

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEITMYMHE YIIIOBOTO KO PHUIEHTA
3aBucumoctu Frp(N)" nam
"HccnenoBanue IBMKEHUsI Opycka 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3y4ueHne IBUKEHUS IPy3a HA Baly C
TpeHHeM"

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

153

DuU3NYEeCKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK



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

"HccnenoBanue yciuoBH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHncrpyuposanue
KpPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHne ycTronuMBOCTH
TBEPJOTrO TeJla, UMEIOLIETO MI0IAb
onops!"

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

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY IyTu" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETH
AIEKTPOMOOUJIST ¥ MOIITHOCTH CHITBI
Tarn" wim "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
VMITyJIbCa TIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM SHEPIuu Tella 1o
TOPMO3HOMY ITyTH"

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

155

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJ0BaHO HCIIOIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yueHne u30XopHOro npouecca’ uiu
"N3ydenne n3obapHoro mpoiecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

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

156

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoEMKocTH"
nnu "VccnenoBanue mpoiecca

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

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEH" Wi
"N3mepenue yaenbHON TeIOThI
iaByieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX IApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMetieHuu". 3mepenue

ko3 durmeHTa moBEpXHOCTHOTO
HaTSKEHUS

bu6moreka [IOK
https://m.edsoo.ru/6bl1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGmroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHEHCATOPa B SHEPTHI0
W3JIyYEHHS CBETOAMO A" WU
"N3yueHue npoTeKkaHus TOKA B LIETIH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MMOTEHIIMAJIOB (HAPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

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

159

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB' UIIU
"U3mepenue ynenbHOTO
COINPOTUBIIEHUS IPOBOJAHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HANIPSHKCHUS ISl JIAMIIBI
HakaJMBaHUsA"

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmnronenue anexrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "Mccnenosanue

bubmmoreka [IOK

160
3aBUCHMOCTHU CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIIH
"CHsiTHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”
PesepBusblil ypok. O000IIIEHNE U
161 CHCTIe)MaTHSZEHSI 3HAHUU 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBusblil ypok. O000IIIEHHE U
162 CI/ICTI;MaTI/ISZp WS 3HAHUH 10 TEME bubmorexa LOK
" "u https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bubmuoreka [JOK
163 CHCTEMATHU3aIUs 3HAHUI 10 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tea
PesepBurblii ypok. O00011I€HIE U
P P N bubnuoreka [JOK
164 CHCTEMATHU3aIUs 3HAHUI 10 TEME
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUS B MEXaHUKE
PesepBHeIiil ypok. O000IIEHE U
P P N bubmuoreka [JOK
165 CHUCTEMATHU3AIHA 3HAHUH 10 TEME

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON

https://m.edsoo.ru/de148976
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teopun"

PesepBHeiit ypok. O600IIeHNE 1

. bubnuorexa [JOK
166 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBble MaTUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bu6mmoreka [IOK
"ArperaTHble COCTOSTHHSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe Nepexo bl
PesepBubIit ypok. O60011eHNE U
168 CI/ICTIe)MaTH?,ZEHsI 3HaHPII>I'IH 10 TEMeE 1 bubmiorexa HOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T0JIE
Peseprubrit ypok. O6001eHNE 1
P P ?I bubnuorexa [JOK
169 CUCTEMaTH3alus 3HAaHUH 110 TeMe 1
" . N https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIN 3JEKTpUUYECKUN TOK
Peseprubrit ypok. O6001eHNE 1
P P EII " bu6mmoreka [IOK
170 cucTeEMAaTH3alnsa 3HaHui 110 Teme "Toxu 1
" https://m.edsoo.ru/cc7681d4
B pa3JIM4YHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
BzanmoielicTBrE TOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edso0.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIHU.
2 ITpun pI/Il'I cyIe no31x1u§iK MarHUTHBIX 1 bubmmorexa [OK
P UH oeP N https://m.edsoo.ru/4clabcch
nosiei. JInHUM MarHuTHOM MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrniepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CHICHHE 33124 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBiIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHOMN 1 bubmuoreka [JOK
YACTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 Pemrenne 3amau 1
a https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenia 1 bubmnorexa [IOK

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

1 P
0 cHeHie sanat https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIlIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa HOK
pp > 11ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWMCTBA
12 ¢deppomaruetukos. [Ipumenenune bubmmoreka LIOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [IOK
noJie" https://m.edso0.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
15 WH nu. [ToTok BeKTOpa MarHUTHOM bubmorexa OK
A, P https://m.edsoo.ru/b3efa0cl
WHIYKITUH
bu6mmoreka [IOK
16 D/1C
AC unnyxumn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUNH B ABMXKYIIUXCS bubnunoreka [JOK
MPOBOTHUKAX https://m.edso0.ru/0235cc02
bubmuoreka [JOK
20 P
CHICHHE saAat https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PABIIIO SeHa https://m.edsoo.ru/bbc22726
22 NupykruBHOCTH. KaTymika bubnuoreka [IOK
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HWHAYKTUBHOCTHU B ICIIH IMTOCTOAHHOI'O
TOKa

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

SAsnenue camounaykiuu. J/C

bub6mmoreka [{OK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMarHuTHOE TOJIe https://m.edsoo.ru/b3cOad1l
bubmmoreka [{OK
25 Pemenne 3ama
HICHHC 3a/1ad https://m.edso0.ru/88f69d2b
26 O060011eHrEe U cUCTeMaTH3aNs bubnuorexa [JOK
3HaHUM N0 TeMe "DnekTpoarHaMuka' https://m.edso0.ru/76484025
97 KonTponbnas paborta no teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE
28 KkoseOanus. "'apmMoHnueckue bubmmorexa [OK
AP https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe n JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onvcanue. BoiBoa
IMHAMHAYECKOr0 OIMUCAHUS
30 TapMOHUYECKUX KOJICOaHUH U3 UX bubnnorexa [IOK
P https://m.edsoo.ru/e3c99692
SHEPTreTUYECKOT0 ¥ KHHEMAaTHYECKOTO
OITHMCAaHUS
bubmuoreka [JOK
31 Ammuryna u ¢dasa KojieOaHui
yrau ¢ https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHnii MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBoOOIHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUN IPYKUHHOTO MasiTHUKA

33 3aryxaromue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bubmmoreka [{OK
34 AB o
TOROTICOARIA https://m.edsoo.ru/6add2644
bubmmoreka [{OK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koH(pepeuus "MexaHnueckue
36 K(I))J'Ie6aHI/I5(Ib BpM ILIKaJH)HLIx bubnmorexa LHOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNe U CUCTEMATU3 AL
37 3HAHUU 110 TeMe "MexaHndeckue bubmorexa LOK
| https://m.edsoo.ru/eb84182f
KoJie0anust
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTUTYIbI
39 3apsiga KOHAEHcATOpa ¢ aMILIUTYI0N bubmmorexa [JOK
P A p YA https://m.edsoo.ru/093f9afl
CWJIBI TOKA B KOJICOATEIIPHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUU B bubnuoreka [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxaromye 3JI1eKTPOMardHuTHEIE
yXarott P bubnuoreka [JOK
41 kosebanus. BeiHyX/1eHHBIC
https://m.edso0.ru/5¢668619
AIICKTPOMArHUTHBIC KOJICOaHUS
IlepemenHsIl TOK. Pe3uctop u
42 KOII{3 €HCaTop B IIENH II€ eMI;HHoro bubmiorexa LIOK
a pBH p https://m.edso0.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU bubnuorexa [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUYECKO Lienu

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOC U JICHCTBYIONICE bubmorexa HOK
yA a yrom https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHJIBI TOKA W HAMPSHKCHHUS
46 Pe3oHaHC B IEKTPUUYECKOH 1IEH bubmiorexa HOK
p https://m.edso00.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ama
HHICHHE 3a/1ad https://m.edsoo.ru/al16836a4
WneanpHenif TpanchopMaTop.
48 HHOI/I?,BO CTBE ne(be paqa I/Ip bubmorexa HOK
p a » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOJICHNE AIIEKTPUICCKOW DSHEPTHH
DKOJIOTUYECKUE PUCKH TIPH
MPOM3BOACTBE PICKTPOIHEPTHH.
49 KanT j I/ICHOJ‘IBSOlfaHI/IHp bubmorera [IOK
YARTYP . https://m.edso0.ru/a6f74d93
AIEKTPOIHEPTUH B TIOBCEAHEBHOM
JKU3HU
bu6mmoreka [IOK
50 Pemenne
HICHHC saat https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE saAat https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALIUSI
. " bubnnoreka [JOK
52 3HaHUH 1O TeMe "DJIEKTPOMarHuTHBIC
" https://m.edso0.ru/401024a9
KoneOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoliicTBa MEXaHUYSCKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmiorexa LIOK
https://m.edso0.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKaIOLIEN CpeIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
> Pemmenme sz https://m.edsoo.ru/cfd918bf
58 ONeKTpOMarHUTHbIE BOJHBI. bubnnorexa [JOK
N3nydeHne 3JIeKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikaya 31eKTpOMarHUTHBIX BOJIH.
60 [TpumeHeHwe AIIeKTpOMarHUTHBIX bubamorera LOK
https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguOCBsI3U U
61 TeJeBUACHUS. Paqnookanmsi. bubnuorexa [JOK
DIJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BoJiHbI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSAMOJIMHENHOTO bubnunoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHA IPSIMOJIMHEHHOTO bubmorexa HOK
https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHs CBETa
65 Otpaxenue cera. [1nockoe 3epkaino. bubnuoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 IIpenomnenue ceeta. AGCOTIOTHBIN U bubnuoreka [IOK
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OTHOCHUTEIbHEIN IOKa3aTelb
npenomieHus. [loiHOe BHyTpeHHEE
oTpaxeHue. [IpenenbHbIil yromn
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4u Ha npuMeHEHUE

bubmmoreka [{OK

67 3aKOHOB OTPaXKe eJIOMJIE
KOHOB OTPWKCHHA 1 HPEIOMICHIA https://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusMe. Jlucnepeust
. bubnuorexa [JOK
68 cBera. CI0KHBIN cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE paccTOSHHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CHUCTEMaX. YBeJINYEeHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 N300paKEeHUI, HOJIYYaEMBIX C bubmorexa LOK
P ’ i https://m.edsoo.ru/5a868f09
IIOMOIIBIO JINH3
72 I';ma3 kak onTuyeckas cucremMa Eubmrorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
73 IPUMEHUMOCTH F'€OMETPUUECKON bubmorexa [IOK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocTb cBETa U METOBI €€ bubnnoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens caera https://m.edsoo.ru/lel6cc6e
b K
76 WnTepdepenius ceera nommorexa L10

https://m.edsoo.ru/5fc0c638
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KorepeHTHblE ICTOUHUKH. Y CIIOBHS

77 HaOIIO/ICHUSI MAKCUMYMOB U bubmorexa LHOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bub6mmoreka [{OK
8 Pemterme sazat https://m.edsoc];.[ ru/3061de2b
bubmmoreka [{OK
7 TpuvieHeHHe HHTCpgepeHLIHn https://m.edSO(])_.I ru/668edbc8
bubmmoreka [{OK
80 Jlucppaxiua caera https://m.edSO(])_.I ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubmoreka [IOK
82 Pemterre sazas https:// m.edso;.I ru/d58c41la
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edso0.ru/e9890fe9
bubnuorexa [JOK
84 Pemterme saza https:// m.edsoé.I ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IPUPOJIC bubmmorexa [JOK
https://m.edso0.ru/0b36363d
86 O0o00IIeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaHui 1mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponsHas pabora o teme bubnnoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHuIIBI MPUMEHUMOCTH
88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUI https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 IlocTynatel ciennaabHONU TEOPUU bubnuoreka [IOK
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOU

unTepBai. [IpeodpasoBanus Jlopenua.

VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameIcHIEe BPEMEHHU M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOMN bubnuorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChI C SHEPTHEN U
92 AMITYJIbCOM PEIISITUBHCTCKOM bubmorexa OK
y p https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS MOKOS
93 PaBHOBeCHOE TEIUIOBOE U3TyUEHUE bubmorera [JOK
e https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
%4 3aKOH cMemierns BriHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. [lmanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 2
HEPIIA H HMITYJIHC (OTOHA https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnunoreka [JOK
CroneroBa. 3akoHbl oTodhdhexTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHILITEHA 1S
98 dboTtorddexra. "KpacHas rpanuma" bubmmorexa [JOK
P partHit https://m.edsoo.ru/01ef4556
¢dorordpdexra
99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoaHoBbBIC CBOMCTBA YaCTHI] bu6mmoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiiis. [lnuHa BOJIHBL 1€

. bubnuorexa [JOK
101 b
0 POHIA H PasMepet 06micm https://m.edsoo.ru/5df8bafl
JIOKAJM3aIMK JIBIKYIICHCS YaCTULIBI
N bubnuorexa [JOK
102 K -
0 OPHYCIYIAPHOBOMHOBOI AyATHEM https://m.edsoo.ru/8ccab62a
103 Judpakuust 37€eKTPOHOB Ha bubnuorexa [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crnennduka u3mMepeHuid B MUKPOMUPE.
i P N P vp bubmmoreka [{OK
104 CooTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edso0.ru/65783dec
I'eitzenbepra
bu6moreka [IOK
105 Peuerne rpadrrieckix sanas https://m.edsoo.ru/e70195hd
N bu6mmoreka [IOK
106 Pewnertie pacu€ribix satat https://m.edsoo.ru/ee9b3182
KonTtponpHas paboTa o TemMam: BuG 1OK
" . i nonmoTexa
107 OCHOBHU C10% K"OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyasiu3m
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
bu6mmoreka [IOK
108 atoma. [lmtanerapnas Mmozenp aroma
https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 I1 b
OCTyIatht Hopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#R bubnunoreka [JOK
SHEPIruM aToMa BOJAOPOAA https://m.edsoo.ru/cf74bl1la
11 CHnoHTaHHOE U BBIHYXIEHHOE bubnuoreka [JOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuorexa [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sapa
I'eiizenOepra-lBanenko. 3apsn u
MaccOBO€ YUCIIO sapa. M30TombL.
PannoakTuBHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/34ada5de

114

3aKoH paJMO0aKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZvoaKTUBHOCTH HA KUBBIE
opranusmsl. [Jo3umerpus

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

115

OHeprus CBs31 HyKJIOHOB B siJIpe.
Anepubie cunbl. Jledekt Macchl sapa.
SAnepHblie peakuun. SAnepHeie
peakTopsl. [IpoGnemsl ynpaBiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTETUKHU

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

116

MeTopl perucTpanuu u

HCCICA0BaHUA JICMCHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHb1, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM

Mo ienu. KBapk-riirooHHas Moaelb
aZpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5b

117

®dusuka 3a npenenamu CtaHgapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBo Gusnueckoi
KapTUHBI MUpa

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

118

OTansl Pa3BUTHA aCTPOHOMUHU.

bu6mmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHIX

bub6mmoreka [{OK

119
00BEKTOB. MeTO Il aCTPOHOMHYECKHIX https://m.edso0.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
bubmmoreka [{OK
120 TEJICCKOTIBI, PaHOTEIECKOIIBI,
https://m.edsoo0.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3se3nus,
121 SIpPKHE 3BE3JILI, IUTAHETHI, UX BUAUMOE bubnmorexa LHOK
p ’ ’ https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
122 CoJtHeyHas aKTUBHOCTE. MICTOYHUK bubmmorexa [OK
. https://m.edso00.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepuCcTUKH. J[marpamma bubmorera [IOK
| Paicrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM NOCIEN0BATEILHOCTH Eubmrorexa HOK
https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoenue 3BE31.
125 CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa https://m.edsoo.ru/d09da494
M 3BE311. DTalbl )KU3HU 3BE3]
Muneunsiii [lyrs — Hama ["anaktuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmmorexa [IOK
P P https://m.edsoo.ru/7cd10a0a
SIpax TalaKTUK
127 Bcenennas. Pacunpennie BeeneHHOM. bubnunoreka [JOK

3akoH Xa06ma. Teopust bomibiioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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B3phbIBa. PenukToBoe H3JIYYCHUC

128

MacmralHas cTpykrypa Beenennoii.
MeraraiakTuka

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

129

Hepeménnbie mpoOieMbl acTpOHOMUU

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

130

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccmenoBaHnue MarHiTHOTO TTOJISI
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
(dheppoMarHeTUKoB" WK
"UccneqoBanue IeUCTBUS
MMOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

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

131

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue cuiibl Ammepa’ uinu
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" Win
"OnpenenieHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUs CHIIbl AMriepa"

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

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue IBICHUSI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHUTHOTO HOosA"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil MPakTUKyM IO TEME
"UccnemoBanue sIBICHUS
camounnaykuuu" win "Coopka Moienu
3JIEKTPOMarHUTHOIO reHeparopa’

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

134

Du3N4EeCKUi IPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

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

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

135

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

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

136

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTo ToKa
yepes MoCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop”
nin "HccnenoBanue paboTsl
HCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

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

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpeToOMJICHHUSI CTEKJIA" Uin
"[Tomyuenue n300pakeHUsI B CHCTEME
13 IUIOCKOTO 3€pKajia v JIMH3bI"

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

139

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue 3aBUCUMOCTH
(hOKYCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" WIIN
"N3mepenne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

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

140

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habmonenue audpakuuu,

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTepEPEHINH U TOJSPU3ALIH
ceera"

141

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
boTorpadusiM TPEKOB 3apsIKESHHBIX
YaCTHI[ B MAarHUTHOM Ti0J1e)"

bubmmoreka [{OK
https://m.edso0.ru/63756¢47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO]] OT
HaIpsKEeHHs "

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
Y U3MEpPEeHHe MoCcTosIHHOM Prundepra"

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnoyib30BaHNEM J03uMeTpa’
unu "V3ydeHue noromnieHus oera-
YacTHUIl aJIIOMUHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

du3ndecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKSHUH I OTIPEIeIICHUs
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro MoJIylapus 1
spkue 3BE3p1" win "HabmoneHus B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH M 3BE3AHBIX CKOTUIICHHI"

O06001IeHne 1 cUCTEMaTH3AIUS
3HaHuil. Posb GU3MKK 1 aCTPOHOMUH B

. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
O06o00meHre U CHCTEMaTH3aITHS
147 3HaHui. Posib 1 MecTo pu3uKu U bubnuoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOW HAYUYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O06o01enre U cucTeMaTru3aus
3HaHu#. Posb pusnueckoit Teopun B
OPMHUPOBAHHH MPECTABICHUHN O
(opap N P bu6mmoreka [IOK
148 (bu3UYeCKO KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTUHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MMPEJCTABICHUNA O IPUPOJIC
149 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHui no Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafcs
OO6o01eHre U cucTeMaTu3arus
o " bu6mmoreka [JOK
152 3HaHu# no TeMe "CraTtuka TBEpAOTO

tena"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O0001IEeHHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HAHUM MO TeMe "3aKOHBbI COXpPaHEHUS
B MexamKe" P https://m.edsoo.ru/32a4d1a0
O06o001IeHre U CHCTeMAaTH3aIus Eut6 OK
154 3HaHuM Mo Teme "OCHOBBI htI;Isz'I/I;Ir?ﬁT:cI;si)cI)lru/ed44OCa8
MOJICKYJISIPHO-KMHETHYECKO# Teopun" T '
O06o01enre U cucTeMaTu3arus Bt OK
155 3HaHMM 1o TeMe "TepMoauHaMUKa. nommoreka L{
O — https://m.edsoo.ru/c63f7¢10
O06o01enre U cucTeMaTu3arus
156 3HaHUM N0 TeMe "ArperaTHbie bubnuoreka [IOK
COCTOsIHMS BeniecTBa. @azoBbie https://m.edsoo.ru/1d36b5b1
nepexopr"
O06o01enre U cucTeMaTru3arus Eu6 OK
. OTeKa
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe nosmotexa I
ore” https://m.edsoo.ru/3bf0def9
oI
O06o01enre 1 cucTeMaTru3arus Eu6 OK
. . e
158 3HaHu# 1o TeMe "TlocTosIHHBIN ubsmorexa I
exTpUecKuii TOK" https://m.edso0.ru/71453ee6
)]
O06o01eHre 1 cucTeMaTru3amus Eu6 OK
. e
159 3HaHUH 10 TeMe "TOKH B pa3IuIHBIX nosmotexa I
" https://m.edsoo.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHUM no Teme "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O600IeHEe U
bubmuoreka [JOK
161 CHUCTeMaTH3allusl 3HaHUH 10 TEMe . i
" HeKTpOMATHHTHAS MHAYKIA" https://m.edso0.ru/053e2248
162 PezepBHblit ypok. O0oO01IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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CHCTEMATHU3ALMS 3HAHUM [0 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHNE 1

163 CHCTEMATH3ALMS 3HAHUI [0 TEME bubnmorexa LHOK
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHS
PesepBubiit ypok. O60011eHIE 1
164 CUCTEeMaTH3alMsI 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHnYecKue U 3JEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurrii ypok. O000111€HIE U
165 CI/ICTIe)MaTI/I?,Zp WS 3HAHUH 110 TEME bubmmorexa [OK
" " " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurrii ypok. O000111€HIE U
P P fll bubmuorexa [JOK
166 CUCTEMATHU3ALINA 3HAHUH I10 TEME
" " https://m.edsoo.ru/5hec1c65
OcHaoBrl CTO
PesepBuEblil ypok. O000IIIEHNE U
167 CPICTIe)MaTHSZEHSI 3HAHUHU 110 TEME bubmmorexa LOK
" . " https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [IOK
168 CUCTEMATHU3ALNA 3HAHUA 10 TEME
" " https://m.edsoo.ru/1f511654
dusnka atoma
PesepBurlit ypok. O6001IeHNE U
169 CHCTEMAaTHU3alMs 3HAaHUH 10 TeMe bubnuoreka [JOK
"®duzrka aTOMHOTO si/Ipa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbIX YyacTull”
PesepBHeIiil ypok. O000IIEHE U
P P N bubnuoreka [JOK
170 CHUCTEMATHU3AIHA 3HAHUH 10 TEME

"OneMeHThl acTpoPpu3nKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ NnporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMOHCTpHpOBaTh HA MPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKON I€ATEILHOCTH JIFOIECH

10.2

YuuThIBaTh TpaHUIBl NPUMEHEHUS H3YyYCHHBIX (U3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, HHepLUalbHas cucTeMa 0TcuéTa, abCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJEIN CTPOCHHS Ia30B, KUJIKOCTEN U TBEPIBIX TEN,
TOYEYHBIN AIEKTPUUECKUM 3aps]l — TP pelIeHNH GU3NYECKUX 3a]1a4

10.3

Pacnio3znaBate (usnueckue sBieHus (MPOIecchl) U OObICHATH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA U JJNEKTPOAMHAMUKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE [JIBIKEHHE, CBOOOJHOE TMaJieHHe Tell, MABM)KEHHE II0
OKPY)KHOCTH, HMHepuLus, B3auMmojeicTBue Tten; auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE )KMJIKOCTEH M TBEPHABIX TeN, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIIM3ALMs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a Py €ro HarpeBaHUMU B 3aKPBITOM COCYJIE, CBA3b
MEX]ly IapaMeTpaMH COCTOSIHUS ra3a B M30INpoLEeccax; IEKTpU3aus Ted,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABVXKCHHUE, UCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IC BCJIIMYHUHBI:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHUJia,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIHA,
MEXaHHU4YCCKas pa60Ta, MCXaHM4YCCKass MOINHOCTh, IIPpU OIIKMCaHUH
IMPpaBUJIbHO TPAKTOBATb (bI/IBI/I‘ICCKI/Iﬁ CMBICJI HCIIOJB3YCMbIX BECJIIMYHH, HUX
0003HAUYEHUS U CAWHHUIIBI, HaXOIUTb (I)OpMYJ'ILI, CBA3BIBAIOIIUC HNAaHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4YEHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JAaBJICHUE Ia3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JBYKEHUS MOJIEKYII,
CPEIHEKBAaApaTU4YHAsl  CKOPOCTb  MOJIEKYJd,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, ko3(pQuuueHT mnoje3Horo eicTBus
TEIJIOBOTO JABHUTraTelsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUYECKHMA
CMBICJI UCHOJIb3yEMBIX BEJIWYMH, UX O0O3HAYEHUS U €AMHUIBI, HAXOJUTh
(GopMyInbl, CBS3BIBAIOIIME [TaHHYIO (U3MYECKYIO0 BEIMYMHY C JIPYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (Hpoueccm), HCIIOJIb3YHA (I)I/I3I/IquKI/Ie BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsill, DJIEKTPUYECKOE II0JIe, HAIpPsLKEHHOCTh  IIOJI,
IIOTEHIMAJ], Pa3HOCTh IOTEHLIMAJIOB; P ONMCAHUM IIPABUIILHO TPAKTOBATH
(bu3nYeCcKuil CMBICT UCTIOIB3YEMbIX BETMYMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE NPOLECCH U SBJICHHUS, HCIIONb3YS (PU3NIECKUE
3aKOHbl M MPUHUMIIBL: 3aKOH BceMHpHOro Ttsarotenus, I, II m III 3axkoHbI
HproTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHMs
UMIyJbCa, MPUHLUI CYNEPIO3ULMHM CUJI, MPUHLUI  PaBHOIPABUS
MHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEILECTBA, TAa30BbIE€ 3aKOHBIL, CBA3b CPEAHEN KUHETUYECKOMN
SHEPruu TEIUIOBOTO JBWXKEHUS MOJIEKYJd C aOCONIOTHOW TeMIlepaTypoH,
NEpBBIM  3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pasinuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOoe BBIpAXKEHHE M YCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBbIE MPUHIUNBI JIEHCTBUS MallUH, NpPUOOPOB U
TEXHUYECKUX  YCTPOWMCTB; pas3iuyarb yCJIOBUS UX  0O€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (H3UYECKUX SIBJICHUU U
MIPOIIECCOB C MCIOJIF30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) U THIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHMUs, TIPOBOJUTH OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHEBIC HN3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYNH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MEPECHUA W HCIIOJb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIy (PU3MYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEpPEHHH; MpuU 3ITOM KOHCTPYHUPOBAThH
YCTaHOBKY, (UKCHpPOBaTb  pe3yJbTaThl  IOJYYEHHOH  3aBUCHUMOCTHU
(¢u3nueckux BENWYUH B BUJe Tabnaui ¥ rpaduKoB, AeiaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPy/a IPU MIPOBEICHNUHN UCCIIEI0BAaHUMN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IPOEKTHOM JEATENbHOCTH C UCHOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 0O0PYIOBAHUS

10.13

Pemats pacu€rHple 3agauyu C SBHO 3aJaHHON (U3NYECKON MOIENBIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAllu3a YCIOBHUS
3a/1aud BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACTATh (PU3NUECKUe BETUYHHBI
u Gopmyibl, HeoOXoAMMBIE ISl €€ peIleHHs, MPOBOAUTH pPACUEThl U
OIICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NIECKOM BETUIHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAanNBATh JOTrn4Y€CKU




HETPOTUBOPEUMBYIO IIEMOYKY PpACCYKJCHUM C OMOpod Ha HM3y4yEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UICCKHUE SBIICHUS

10.15

Hcnonb3oBarh  mpu  pelieHMH  ydyeOHBIX  337ad  COBPEMEHHbIE
WHOOpPMAIIMOHHbIE  TEXHOJOTMH  JUIi  TOWCKa, CTPYKTYpUPOBAHUS,
UHTEpPIpPETAllUM U TPEACTaBIEHUS Y4eOHOM U HAydHO-NOMYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3IUYHbIX HMCTOYHUKOB, KPUTUYECCKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoauTE NpUMEpPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKd, OOBSCHEHHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJOTHU

10.17

Hcnonb3oBaTth TeopeTndeckue 3HaHUsS MO (PU3KKE B MOBCEJIHEBHOM KU3HU
g obecriedeHust 0Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JIJIsI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBIOJHEHUEM pa3IUYHbIX COLMAIBHBIX pOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATILHO PACIIPEACIIATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTh B HECTAHJAPTHBIX CUTyallUAX, aJC€KBATHO
OLCHMBATb BKJIaJ KaXJI0ro M3 YYaCTHUKOB TPpPYyIIbl B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

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

111

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOW NESATENbHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH rpaHUllbl TIPUMCECHCHHUS HU3YUYCHHBIX (1)I/I3I/I‘IGCKI/IX MO,I[GJ'IGIZZ
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsand, sAA€pHass MOACJIb aTOMa, HYKIIOHHas
MOJACJIb aTOMHOI'O A[pa IIpU pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

Pacrio3HaBath Gu3nueckue siBiieHus (MPOIECcChl) B OOBICHATh X HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKA W KBaHTOBOW (M3HMKH: 3JIEKTpHUUECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMO/JICHCTBHE MAarHUTOB, MJICKTPOMArHUTHAS WHIYKIIHS, ICHCTBUEC
MarHUTHOTO TIOJS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHUs u BOJIHBI, IpSIMOJTMHEIHOE
pacrpocTpaHEeHHE CBETa, OTPaXKEHHE, MPEIOMICHHe, HHTep(epeHIus,
nudpakus U MoJIIpH3alvs CBETa, AUCIEPCUST CBETa, (POTOITCKTPUUCCKUI
addekt (poTodddexT), CBETOBOE NaBiICHHE, BOSHUKHOBEHUE TUHEHYATOTO




CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas W HCKYCCTBEHHas
Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBA (BHGKTpI/I‘-IGCKI/IC, MAar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb PpA3IMYHBIX Cpel) |
JJIEKTPOMArHUTHBIE  SIBIEHUS  (NIPOLECCHI), HCIOJB3YyS  (pusmueckue
BEJIMYMHBL: AJICKTPUICCKUI 3apsij, CHUJIa TOKa, SJICKTPUICCKOE HAIPSDKEHUE,
JIIEKTPUYECKOE COMPOTHUBJIECHUE, pa3HOCTh mnoTeHnmanos, DJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO TmoJisA, cuia Awmmepa, cuina JlopeHia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHuTHOT'O HOJ’IGI\/JI,
MepUo U YacToTa KoieOaHWi B KojeOaTeIhbHOM KOHTYpE, 3apsii W CHIa
TOKa B TIpOIleCC€ TapMOHHMYECKHX JJICKTPOMArHUTHBIX KOJIEOaHMH,
(OKyCHOE pacCTOSIHHME W ONTHYeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HUCIOJIB3YCMBIX BCIIWYHUH, HUX
0003HaYeHMs] U EIUHUIIBI; YKa3blBaTh (DOPMYIIbI, CBS3bIBAIOIINE TaHHYIO
(u3HYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh M3YyYCHHBIE KBAHTOBBIE SIBIICHHUS W TIPOIECCHI, HCIOIB3YS
(bM3UYEeCKre BETUYNHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJTMHA BOJIHBI
U YacToTa CBEeTa, SHEPrus U UMIYJAbC (OTOHA, MEpPHOJ] MOJypacrnaja,
SHEPTHsl CBSI3W aTOMHBIX SJIep; TPH OINHUCAHWU TPABWIBHO TPAKTOBATH
(bu3nyecKuit CMBICI UCTIOIb3yEMbIX BEIUYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIHUUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITh 3HAU€HUE (PU3NIECKOM BETMYUHBI

11.6

AHanu3upoBaTh GpU3NUECKUE MPOLECCHl U SIBICHUS, UCTIONIbB3Ys (PU3HUECKUe
3aKOHBl W MPUHLOMIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBaTEIbHOTO U
napajuieIbHOTO COEAMHEHHUs POBOJIHUKOB, 3ak0H [[xoyns — Jlenna, 3akox
ANEKTPOMArHUTHOM MHIYKIWU, 3aKOH MPSAMOJMHEHHOT0 pacHpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETAa, YPaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIuu, 3aKOH
COXPAaHEHHUS MMITYJIbCA, 3aKOH COXpPAaHEHUS AJIEKTPUUYECKOro 3apsija, 3aKOH
COXPaHEHHUs MacCOBOTO YHUCIHA, MOCTyNaThl bopa, 3aKk0H paanoaKTUBHOTO
pacmajga; Mpu STOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXXEHHE H  YyCJIoBHs  (TpaHUIBI,  00JIacTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HMHAYKOUHW  MArHuTHOTO  TIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OMUCHIBaTh H300paKEHHE, CO37aBaeMOE€ IJIOCKHM 3€pPKajioM,
TOHKOMW JTUH30U

11.9

BhITIONHATE AKCHEPUMEHTHI 0 HCCIEI0BaHUI0 (U3UYECKUX SBICHUN U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; IPH STOM
dbopmynupoBaTh npobraemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPHUMEHTa,
coOupath YCTaHOBKY M3 MPEIIOKEHHOTO 000PYIOBaHMsI, MPOBOIUTH OIBIT
1 (OPMYTUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (I)PBPI‘ICCKI/IX BCJIIMYHNH,




IpU 3TOM BBIOMpATh ONTHMANBHBIA CHOCOO0 HM3MEPEHHS W HCIIOJIB30BAThH
M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEIMYUH C HUCIOJIB30BAHUEM
MPSIMBIX M3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH
pe3yabTaThl TONYYEHHONW 3aBHCUMOCTH (DM3NYECKUX BEIUYMH B BHJIE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

Cobmnroath paBuiia 6€30MaCHOTO TPYy/Aa MPU MPOBEIACHNUN UCCIIETOBAHHIA B
paMKax  y4eOHOro  OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKONM U
HpOGKTHOﬁ ACATCIIBHOCTU C UCITOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
71a60paTOPHOTO 0OOPYIOBAHUS

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJlaHHON (DU3UYECKON MOJIENBIO,
I/ICHOJ'II)3y5[ (1)I/I3I/I‘-ICCKI/IC 3aKOHBI N HpI/IHHI/IHI)I; Ha OCHOBC aHaJIN3a }’CJ'IOBI/IH
3a1a49u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/IG BCIIMYUHBI
n ¢GopMyabl, HeoOXoquMble Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLICHUBATH peaHBHOCTB nonyquHoro SHAYCHUA (1)1/131/1qu1<0171 BCIIMYMNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYXKJICHHM C ONOpOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOHMCKA, CTPYKTYpHpPOBaHUS,
UHTEpIpeTalii M MpeACTaBleHUs Yy4eOHOW U  HaydHO-TIOMYJISPHOU
uHpopMaluy, TMOJMYYEHHOW U3 pa3IUYHbIX HCTOYHHKOB; KpPUTHUYECKH
aHAJIM3UPOBATH MOJTYy4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH TPHUHIMINBI JEHCTBUS MallUH, NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIOJb30BaHUA B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoMTE MpUMeEpHI BKJIa/1a POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHUE IPOIECCOB OKPYXKAIOIIEro MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpETUYECKUE 3HAHUS 1O (PU3MKE B TOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MAaCHOCTH TIpU  OOpallleHHH ¢ NpubopaMu M
TEXHUYECKUMHU YCTPOMCTBAMH, IUISI COXPAHEHHsSI 3I0OPOBbS U COOJIOJICHHS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotath B rpynme C BBINOJHEHUEM pa3IMYHbIX COLMAIBHBIX POJIEH,
IUITaHUPOBaTh PadOTy IPYIIIbI, PallMOHAIBHO paclpeseNniaTh 00sS3aHHOCTH U
IUIAHUPOBATh JEATENbHOCTh B HECTAHJAPTHBIX CHUTYaLUsX, aJIeKBaTHO
OLICHMBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB TpYNIBl B pELICHUE
paccmaTpuBaeMoi IpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Kona nposepsiemoro

3JEMECHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunsle MeTonbl
IIO3HAHUSA OKpYXKaromero mupa. Poss skcriepumenTa
U TEOpUM B IIpOLECCEe TO3HAHUSA IPUPOJBI.
OKCIIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIeCKuX SIBJIEHU u
npoueccoB. Hayunsle runoressl. ®dusnueckue
3aKOHBl W TEOpUH. ['paHMIIBI TPUMEHUMOCTHU
¢uznyeckux 3akoHOB. IIpuHIUMI COOTBETCTBUS.
Ponp u wMecto Qusuku B popMHpOBaHHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MuUpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHHUKA

2.1

#H#HPar###KUHEMATHUKA

211

Mexannueckoe NBIDKECHHUE. OTHOCUTENLHOCTD
MexaHnyeckoro nBwkeHus. Cucrema orcuéra.
Tpaekropus

2.1.2

[lepememnienue, CKOpOCTb (CpeAHSAsT  CKOPOCTD,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIMH Ha OCH CHUCTEMbl KOOpPIUHAT.
Clio)xeHue nepeMEILCHUI U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE MPSAMOJIMHEHHOE
nBuxkeHue. ['paduku 3aBUCMMOCTH  KOOpIUHAT,
CKOPOCTH, YCKOpPEHHS, IyTH U TepeMEeIleHus
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
majcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PasHoMepHOE
JBU)XKEHHUE MaTEpPUAIIbHOW TOUYKH IO OKPYXHOCTH.
YrnoBas CKOpOCTb, JIMHENHHAsSI CKOPOCTh. Ilepuon u
yacroTa. LleHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

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

2.1.7

[Ipaktuyeckue paboTel. M3MepeHne MrHOBEHHON
ckopoct. HMccienoBaHue COOTHOLIEHUS MEXKAY




MyTSIMH, PO IEHHBIMU TEJIOM 3a
MOCJIe/I0BATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHHU
NpU PaBHOYCKOPEHHOM JIBIDKCHUH C HaudajdbHOU
CKOPOCTBIO, paBHOM HyIr0. M3ydeHue ABUKEHUS
mapuka B BA3KOW KUIKOCTH. M3ydeHue NBHIKEHUS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO

2.2

#Par## JUHAMUKA

221

[IpuHnmun  otHocurensHOCTH ['anmunes. IlepBbiin
3akoH HprotoHa. IHepuumanpHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cui

2.2.3

Bropoit 3akoH HproToHa U1 MarepruanbHOM TOYKH
B uHepuuanbHoi cucreme otcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuanbHbIX TOUEK

224

3akoH BceMUpHOTO TiaroTeHus. Cuiia TSKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbKEHHUSI M cuia TpeHus nokosi. Koadduunent
Tperust. Cuiia CONpOTHBIICHUS MPHU JABM)KEHUU Tela
B )KMJKOCTHU WJIU rase

2.2.7

[TocrymarenpHOe W BpamiaTeIbHOC  JBUKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT CuiIbl OTHOCHTEIBHO OCH BpalllCHUS.
[1neyo cuitbl. YcinoBus paBHOBECHS TBEPAOIO Teja B
NCO

2.2.9

Texanueckue YCTpOﬁCTBaI IIOAIHUITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue pabotel. M3yuenue  JBHIKEHUS
Opycka Mo HAKJIOHHOM IUIOCKOCTH MOJ AEWCTBHEM
HECKOJIbKUX cui. MccnenoBaHue 3aBUCUMOCTH CHII
VIPYTrOCTH, BO3HHUKAIOUIUX B AeGopMupyemoit
NpYXHHE W PE3WHOBOM 00Opasiie, OT BETUYMHBI UX
nepopmanuu. MccnegoBanue ycrnoBUil paBHOBECHs
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

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

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHYJ'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHusa umnyinsca B MCO. PeaktuBHOE
JBUKECHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunerndeckass 5SHepruss MaTepUaIbHOM  TOYKH.
TeopemMao KWNHETUYECKOW SHEPIUU

2.3.6

[TorenunaneHasa sHeprud. [loTeHManbHas >Heprus
yIpyro nepOopMUPOBAHHOI MIPYXHUHBI.
[ToTenumansHast YHEPrus Tena BOIN3U MOBEPXHOCTH
3eMiu

2.3.7

[loTeHnnmanpHple U HEMOTEHIMANIBHBIE CUJIbl. CBS3b
paboThl HENOTEHUUAIbHBIX CHJI C HU3MEHEHUEM
MEXaHUYECKOM DHHEPruM CHUCTEMbl TeJl. 3aKOH
COXPAaHEHHUS MEXaHUYECKOM SHEePTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JIBJKEHHME  PAKET,
BOJIOMET, KOTep, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue padotsl. M3yueHue cBsizu CKOpOCTen
TeJ NpH Heynpyrom yaape. MccnenoBaHue cBsi3u
paboThl CWJIBI C UW3MEHEHHEM MEXaHWYEeCKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
HiH#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUN

OcHoBHbIE TMOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBMXEHUE.
Huddysus. Xapakrep IBHKCHHUS U B3aUMOICHCTBHS
YacTHII BeIllleCTBa
Mopnenu cTpoeHHs Ta30B, >KUIKOCTEH M TBEPIBIX

3.1.2 TeJl M OOBACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonunuectBo BEIIECTBA.
[Tocrosnnas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana temneparyp Llenscus
Mopens uzaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKONH TEOPUH HI€aTbHOTO
rasa
AOcomoTHas TeMIeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM 5SHEPruu  TEIUIOBOIO  JIBUJKEHHUS
yactui raza. [llkana remneparyp KensBuna

317 VYpasuenne Kianeiipona — MennaeneeBa. 3akoH
JlanbToHa

318 I"azoBbIe 3akoHbBI. M30Mpoiieccsl B U1€adIbHOM Ta3e ¢

IMMOCTOSAHHBIM KOJMYCCTBOM BCIICCTBA: H30TCpMa,




u30Xxo0pa, n3odapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OApOMETp

3.1.10

[IpakTudeckue padoTel. MI3MepeHne Macchl BO3ayxa
B KJlaccHOM komHaTe. MccnemoBanne 3aBUCHUMOCTH
MEXIy TIapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEpPrusi TEPMOJUHAMHYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo Temnotsl u  pabota. BHyTpeHHss
SHEPIus 0JHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeIJIoTepeIaun: TETIJIONPOBOAHOCTb,
KOHBEKIIMS, M3IydeHue. TermmoéMKOCTh  Teda.
VnaenrHasgd  TEIIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3ak0H TepMoauHaMUKH. lIpumeHeHue
IIEPBOTO 3aKOHA TEPMOJMHAMUKH K H30IPOLECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrwie MAaIlIUHEI. [TpunIMTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHus sHEpruM B
TEIJIOBBIX MammHaX. KoapduuueHt mose3Horo
nevictus (nanee — KII1/]) termmosoit marmunasl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmomumHamuku. HeobpaTtumocTh
IpoLEeccOoB B IMpupojae. TemoBble ABUraTeNu.
DKojorudeckue npoOiaemMbl TEIIOIHEPTeTUKH

3.2.7

TexHuyeckue ycTpoiicTBa: JBUTATENh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckue pabotel. V3mepeHue yruenbHOM

TEILUIOEMKOCTH

3.3

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

INEPEXO/IbI

3.3.1

[TapoobOpazoBanue u kouaeHcauus. lcmapenue u
KUATIeHUe. Y7enpHas TemioTa MmapooOpa3oBaHusl.
3aBUCHUMOCTh TeMIEpPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOCOmOTHAS ¥ OTHOCUTEINbHAS BIAXKHOCTh BO3AyXa.
Hacspiennsii nap

3.3.3

Teépnoe Tteno. Kpucramnuueckue u amopgHbIe
Tena. AHM30TPONMS CBOMCTB KpHCTauoB. JKuiakue

KpHUCTAJJIbI. COBpeMeHHLIe MaTcepHraibl




[l1aBnenne u kpucramu3anus. YenbHas TEIIoTa

3.34
riaBnenus. Cyonumanus
3.3.5 YpaBHeHUE TEIIOBOrO OanaHca
Texanueckue yCTpOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH IOJIy4YEHUs
COBPEMEHHBIX  MaTepuaJioB, B TOM  YHUCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3MmepeHue BIAKHOCTU
BO3/lyXa
4 DJIEKTPOJMHAMUKA
##HHPar#H#IJIEKTPOCTATUKA
411 DnekTpu3aiusi Tel. OJeKTpudeckuil 3apsia. J[Ba
BU/JIA DJIEKTPUUECKUX 3apsi/IOB
41.2 [IpoBOHUKH, TUIIEKTPUKHU U TOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
414 BzaumonerictBue 3apsinoB. 3akoH Kymnona
DIIeKTprUYeCcKoe ToJIe. Hampsxénnocts
4.15 JNEKTpUYecKoro mnois. IlpuHumn cyneprno3uuuu.
JIuHauM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
ITorennuain. Pa3HOCTE TOTEHITNAIOB
4.1 [IpoBOgHMKKM W  JOUANEKTPUKH B  MOCTOSIHHOM
4.1.7 AIEKTPUIECKOM ToJIe. JusnexTpudeckas
MIPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
41.8 IJIOCKOTO KOHACHCATOpa. OJHEPrusi 3apsHKeHHOTO
KOHJIEHCAaTOpa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETD, ANEKTPOCTaTHUYECKas 3aluTa,
3a3eMJICHHE  JJIEKTPONpUOOpOB,  KOHJEHCATOD,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 HpaKTI/I‘{eCKI/Ie paboTHI. HN3mepenne
ANEKTPOEMKOCTH KOHJIEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKWM TOK. TOKU B PASJIMYHBIX
CPEIAX
Ycnosus CYLIECTBOBaHMS MIOCTOSTHHOT'O
421 JNEKTPUYECKOr0 ToKa. Mlcrounnku Toka. Cuia Toka.
4.2 ITocTostHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMma ass ydacTka Lienu
423 DIIEKTpUYECKOe COITPOTUBJIICHHUE. VY nensHoE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

HOCH@I[OB&TGJIBHOG, nmapaijieJIbHOC, CMCHIAHHOC
COCANMHCHUC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (mamee — OAC) wm
BHYTPEHHEE COINPOTUBIICHWE HCTOYHHKA TOKa.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
aneKTpuuecKkon uenu. Kopotkoe 3ambikanne

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJUIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIpPOBOJUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaauku. CoOCTBEHHAass W TpPHUMECHAs
IIPOBOJIMMOCTh TOJIYIPOBOJHUKOB. (CBoMcTBa p-N
nepexoma. [lomynmpoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JJIIEKTPOIUTAX.
DIIEKTPOJIUTUYECKAS AUCCOIMALIMS. DIIEKTPOIIN3

4.2.12

DJIEeKTpUYECKU TOK B ra3zax. CamMoCTOSTEIbHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psil. PasnuuHbie THIIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoMCTBa: aMIIepMETP, BOJIBTMETP,
peocTar, UCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTelIbHbIE
npuOopHI, ANIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP CONPOTHUBJICHMS, BAaKYyMHBIH AHOJ,
TEPMHUCTOPBI u (hoTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3ydyeHne cMeIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

Usmepenne OJIC uCTOYHMKA TOKAa U €ro
BHYTPEHHETO COINPOTUBIICHUSI. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

#HHPar#H#MAT HUTHOE I1OJIE. OJIEKTPOMAI'HUTHAS MHAY KL A




IlocTosHHbBIE MAarHuTHEL. B3aumoaelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarunutHoe nosne. BeKTop MarHUTHOM WHAYKLIHH.
432 [IpuHnun cynepno3uumu. JIMHMM MarHUTHOM
e MHAYKUMU. KapTuHa TMHWI MarHuTHOW WHIYKUAH
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTHO€E MnoJie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUN TOJIS JUIMHHOTO TPSIMOTO IPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  DOpcrena.  BzaumojeiicTBue
IIPOBOJTHUKOB C TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HaIIPaBJICHHE
Cuna Jlopenna, e€ Monayabp U HampaBJeHHE.
4.3.5 JIBr>KeHME 3apsHKEHHOM YacTHIbl B OJHOPOJHOM
MarHuTHoM noJjie. Paborta cumnsr Jlopenia
4.3.6 SIBiIeHUE MEKTPOMArHUTHON HHITYKIIUU
4.3.7 IToTok BekTOpa MarHUTHOM MHAYKIIMHU
438 OJIC  wHaykuuu. 3aKOH  AJIEKTPOMArHUTHOM
o urykiun Oapajest
Buxpeoe anexkrpuueckoe nosie. 3JC unayKuuu B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCSI TOCTYMAaTeIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBuiio Jlenna
4311 NunyktuBHOCTh. SABNeHHe camounaykiuu. I/C
e CaMOMHIYKIIMU
4.3.12 DHeprust MarHuTHOTO TIOJIST KaTYIIKHA ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE MOJIe
TexHuyeckue ycTpoOWCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 ANEKTPOMATrHUTHI, IEKTPOIABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue pabotbl. M3ydeHue MarHUTHOTO
MoJIA KaTylIKu ¢ TOkoM. MccrenoBanue nedcTBuUS
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenmoBanue  sBIEHUS  AJIEKTPOMArHUTHOU
UHAYKIAN
5 KOJIEBAHU S 1 BOJIHBI
#HHPartH#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
KonebarenpHast cucrema. CBoOOIHBIE KOJICOAHMS.
5.1 5.1.1 l'apmonnueckue xonedanus. Ilepuon, wuactoTa,
amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCK1il MasiTHUK




5.1.3

YpaBHeHue TapMOHUYECKHX KoJeOaHui.
Kunematnueckoen  JMHAMUYECKOE  OMHCAHUE
K0JIe0aTEIbHOTO JIBHKCHHUS

5.1.4

[IpeBpamienue 5SHepruum INpu  TapMOHUYECKUX
kosneOaHusx. CBs3p aMIUIMTYIbl  KoJieOaHUM
UCXOJHOU BEJIMYUHBI C aMIUIUTYyAaMU KoseOaHUM
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYP. CBoOoHBIC
JNIEKTPOMArHUTHBIE KOJIEOaHHS B HICATHLHOM
KOJIeOAaTeTbHOM ~ KOHTYpe. AHAJIOTHS ~ MEXIY
MEXaHHYECKIMH u AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUn B nJacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BrinyXeHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3zonaHcHas kpuBas. BpIHyXJeHHBbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.

5.1.8

[Iepemennsblii Tok. CHHYCOMIATIBHBIN TEPEMEHHBIN
TOK.

5.1.9

MOUIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE M
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mnepemaya u
notpebdieHue ANEKTPUYECKOM SHEPTUHU.
OKOJIOTUYECKHE  PUCKA  TPU  MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynberypa
UCIOJIb30BaHUS JICKTPOIHEPTUU B MOBCEIHEBHOMN
KUZHU

5.1.11

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

5.1.12

[IpakTuueckue paboTHL. Uccnenoanue
3aBUCHUMOCTH TEpHOJa MallbIX KoJeOaHui rpys3a
HA HHUTH OT JUIMHBI HHUTH M MAacChl TIpys3a.
HccnenoBanue mnepeMeHHOTO TOKa B IENU U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTyLIKHU U PE3UcTopa

5.2

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS

521 pacrpocTpaHeHHUs. ITepuon. CkopocTb

o pacrpocTpaHeHHs M J1Ha BosHbL. [lonepeunsie u
IPOJO0JIbHBIE BOJHBI

599 #H#Par###  Untepdepenuuss u  nudpakuus

MECXaHUYCCKHUX BOJIH




5.2.3

3Byk. CkopocTb 3ByKa. I’ poMKkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

524

DONEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS H3JIy4EHUS
NIEKTPOMATrHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpOB E, B 1 v B 2J1€KTpOMarHuTHON BOJIHE B
BAKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE,
IIPEJIOMJIEHUE, HoJIsIpU3anus, madpaxis,
uHTeppepeHnms. CKOPOCTh DIEKTPOMATHUTHBIX
BOJIH

5.2.6

[IIkama >1eKTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[MpuHIUIBL PagnoCBsI3U u TEJIEBUIECHU.
Panuonoxkarus. DIEeKTpOMarHUTHOE 3arpsi3HEHHE

OKpYXKalolleu cpeibl

5238

Texnnueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JHATHOCTHKA B
TEXHUKE M MEIWLHHE, pPanap, paavuoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

H##HPar#H#OIITUKA

5.3.1

[IpsamonnHeiHOE  paclpoOCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPpECJIOMJIICHUSA CBETA.
AOCOIIOTHEIN ITOKA3aTelb IIPCIOMIICHUA

5.3.4

Ilonmnoe BHyTpeHHee oTpaxeHue. IlpenenbHbIi
YrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucniepcust cBeta. CII0KHBIN cOCTaB O€I0r0 CBETA.

IIBer

5.3.6

Colwuparorue U pacceuBarolue JUH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CUa
TOHKOW JuH3BL. [locTpoeHue wu300paKeHH B
coOuparommx 1 pacceuBaroux Jun3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTUH30M

5.3.7

Hpez[em,l IIPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepentus cera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




HMudpakmus cBera. udpaxnuonHas pemérka.
539 YcnoBue HaOMIOACHHS TJaBHBIX MAKCHMYMOB ITPH
e NaJCHHd  MOHOXPOMATHYECKOTO  CBeTa  HA

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Tonsipuzanus ceeta

Texanueckue yCTpOMCTBA: OYKH, nyna,
5311 ¢oToanmapar, IIPOCKIMOHHBIN amnrapar,

MHUKPOCKOII, ~TEJIECKOI, BOJIOKOHHAsl OIITHKA,
Tr(pakMOHHAs PEIIETKA, TTOJISIPOU

[IpakTnueckue pabotbl. M3mepeHue mnokxazaTens
5312 IPETOMIICHHUS. UccnenoBanue CBOMCTB
e n300pakenuii B ymH3ax. HabmroneHne aucriepeun

CB€Ta

BJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIIACCHYECKOMN
6.1 MexaHukd. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
' MHBApHUAHTHOCTb MOJYJS CKOPOCTH CBETa B

BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3b MacChl C€ DHEPrUed MW  HUMIYJIbCOM
6.4 CBOOOJIHOM YacTHIIBL. DHEPrus MOKOs CBOOOIHOMU
YaCTHUIIBI

KBAHTOBAS ®U3NKA

7.1

##Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Popmyna I[lmaHka CBSI3M HSHEPrUU
7.1.1 $boTOHAa € €ro YacToTOW. DHEpPrus W HMIYJIbC
dboToHa

OtkpsiTue u uccienoanue Gpotosrpdexra. ONbITH

12 A.T'. CroneroBa. 3akousl hotosddexra

713 VYpaBHenne OitHmTediHa s poTtosddexra.
o «Kpacnas rpanuua» gorosddexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIleOGeneBa

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

716 Texanueckue YCTpOMCTBA: (boTodIEeMEHT,
o doTomaTuuk, conHeuHas 0aTapesi, CBETOIHO/

7.2

CTPOEHHME ATOMA

Mogpens atoma Tomcona. OmeiTel Pezepdopaa mo
7.2.1 MCCIIEJOBaHMIO CTpoeHMsI aToma. [1nanerapHas
MOJIeJIb aToMa




7.2.2

ITocrynarer bopa. HM3nydeHue u IOTIIONICHHE
($oTOHOB TpU Tepexojsie aToMa C OJHOTO YPOBHS
sHepruu Ha Japyro. Buasl cnekrpoB. Crektp
YPOBHEW 3HEPIrUH aTOMa BOAOpPOAA

7.2.3

BonHoBeie cBolicTBa yactuil. BonHbl ae bporins.
KopmyckynsipHo-BostHOBOK fyanusm. Judpakums
IEKTPOHOB HA KpHUCTAJIIAX

7.2.4

CronranHoe nu BBIHYXXACHHOC H3JIYYCHHUC.
YCTpoiCcTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHu4ecKkne yCcTpOMCTBa: CHEKTPAIbHBIM aHAIU3
(cieKTpoCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenune
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIFOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paguoaktuBHOCTH. OmbITE Pesepdopaa
M0  ONpPENETEHUI0 COCTaBa  PaTUOAKTUBHOTO
m3nyaenusi. CoiictBa anbda-, Oera-, ramma-
U3JIydeHHs. BiusiHue paiuoakTUBHOCTH HA JKHUBBIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas
Monenb sapa ['eisenOepra — lBanenko. 3apsn
sanapa. MaccoBoe uucio siapa. M3o0Tomsl

7.3.4

Anbda-pacnaz. OJICKTPOHHBIA W TO3UTPOHHBIN
OeTa-pacrma. ["amma-uznydenue. 3aKkoH
paZioaKTUBHOTO pacraja

7.3.5

DHeprus CBs3HM HYKJIIOHOB B sizipe. SIepHbIe CHIIBL
Hedekt macchl sapa

7.3.6

SnepHble peakiuu. Jlenenune u CMHTE3 SAep

7.3.7

Snepubiit  peaktop. TepMosIepHBIH  CHUHTE3.
[IpoGnembl U MEPCHEKTUBBI SACPHON IHEPTETUKH.
DKOJIOTUYECKHUE aCHEKThI AEPHON SHEPTETUKHU

7.3.8

SHGMGHTapHBIC HYaCTHUIIBI. OTKpLITI/Ie MMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJCUCTBUSA

7.3.9

TexHudyeckue yCTpoHCTBa: JO3UMETp, Kamepa
Bunscona, saepHbiii peakTop, aroMHas bom0a

7.3.10

[Ipaktnyeckue paboTel. MccnemoBaHue TpeKoOB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3ams, sipkue 3BE3IBI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrtema. [lnaHeTsl 3eMHOM TIpynmbl.
[InaneThI-TUraHThl ¥ MX CIIYTHUKH, KapJIMKOBBHIE
mwia"eTsl. Masbie Tena CoTHEYHON CHCTEMBI

8.3

Comnnne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, paauyc, TemIieparypa, 150.4
B3aMMOCBs3b. /[narpaMmma «CreKTpaabHbIA KIacc —
CBETUMOCTHY. 3BE3 BT TJ1aBHOU
MOCJIeIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb) JUISt 3BE3] TJ1aBHOU
MOCIIEI0BATEIIBHOCTH

8.6

HHHPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpEMEHHbBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarony CoJIHITA M 3BE371. OTaIlbl )KU3HU 3BE3]T

8.7

Mnuneunsiid [lyre — Hama [Namaktuka. CnmpanbHas
cTpykrypa ["anaktuku, pacnpeneneHue 3B€31, rasa
u neui. Ilomoxenme u nBmwxkenne CoiHIa B
["anmaktuke. [Tnockas u chepudeckas mMoACHCTEMBI
lNanaktuku

8.8

Tunbl ramakTuk. PaguorallakTUKM M KBa3aphbl.
YEpHbIe OIPHI B SAPaX raJakTUK

8.9

Bcenennasa. Pacmupenune Bceenennoit.  3akoH
Xab6ua. Pa3zoeranne ramaktuk. Bospact u paguyc
Bcenennoii, teopus bonbmoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydyeHue

8.10

MacmrabHas CTpYKTYpa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHpPOBAHHOCT, YMEHHUH pacro3HaBaTh (U3UYECKUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenne ocHoBomojararonuMu  GU3MYECKUMH  TOHATHSIMH |

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHI TMPUMEHATH 3aKOHBI KIACCHYECKOMH
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOJMHAMHUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM A aHaIM3a U OOBSICHEHHUSA
SBJIGHUN MHKpPOMHpa, MakKpoMHpa U Meramupa, pa3jiuyaTh YCJIOBUS
(rpaHuIpl, 006JaCTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB, NOHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB U OI'PAaHHMYEHHOCTb
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLIECCHI,  WCHOJBb3ys  OCHOBHBIC  IIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh yMEHHUSI pa3IdyaTh YCIOBUS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI peliaTh pacu€THbIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOW (U3UYECKON MOJEbl0: HAa OCHOBAaHHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3MYECKHE MOJEIH, OTBEYAOIINe
TpeOOBaHUSAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (PU3MYECKHX  TEOpUH  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJIOB pelIeHHs 3a7ad, IPOBOAUTH PacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAIU3UPOBATh pPE3yIbTaThl H
KOPPEKTUPOBaTh  METOJbl  pEHIEHUsT C  Y4ETOM  MOJYYEHHBIX

pE3yNbTaTOB

Pemate kadecTBEHHBIE 3aJaud, TpeOyrOIIME MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB IIKOJIBHOTO Kypca (HM3UKH, a TakkKe WHTErpaluu
3HAHMM M3 JIpYTHX [PEAMETOB €CTECTBEHHOHAYYHOIO  IMKJA!
BBICTPAaWBaTh JIOTMYECKYIO IENOYKY pacCyKIEHUH C ONopoil Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUA




Bnanenue OCHOBHBIMH METOJaMU HAY4YHOTO MIO3HAHUS,
UCTIONBb3yeMbIMU B  (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTUMAIBHBIA CHOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCMOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJTy4eHHBIC PE3YJIbTAaThl, UCHOJb3Yys (PU3NUIECKUE TEOPUH, 3aKOHBI U
MOHSITHSI, M JISJIaTh BBIBOJBI; COOMIOAATh MpaBuia 0e30macHoro Tpyaa
MIpH TIPOBEJICHUU HMCCIICIOBAHUN B PaMKax Y4eOHOTO HKCIIEPUMEHTa U
y4eOHO-HMCCIEeIOBATENCKON  NIEITETPHOCTH € HCIOJB30BaHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAJIM3UPOBaTH M  OILICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NEATEITLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3MYECKUMH TIPOIIECCAMH, C TIO3MIMI AKOJOTHIECKOMN
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pa3yMHOM  HCIIOJb30BaHHUU
JOCTMKEHUN HAyKM W TEXHOJIOTUWA ISl JaJbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pasIUYHBIMU  criocobamu  paboTel ¢ uHMOpMaImein
(GU3NYECKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHGOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLCHKHU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopmupoBaHHOCTh ~ YMEHMl  NPUMEHSATh  OCHOBOIOJAraollne
ACTPOHOMUYECKUE TMOHSATHS, TEOPHUH M 3aKOHBI JJIs aHajiu3a u
00BsiCHEHUS! (PU3NYECKUX IPOIECCOB, MPOUCXOAAIIMX Ha 3BE3/1ax, B
3BE3MHBIX CHCTEMaxX, B MEXKIaJIaKTUYECKON cpede; JBMKCHHS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kon
Kon .
pasaena/r IIpoBepsiemMblii 3J1eMEeHT COJIeP:KAHUSA
3JieMeHTa
eMbl
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexannueckoe JBUKECHHE. OTHOCHUTENBHOCTh
o MeXaHW4yecKoro aBrxeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
4
Eé€ pamiyc-BekTop:
Flr)=(xlr) pe)=(e)),
TpaeKTopILd,
IepeMEIICHIIE!
112 - = - - = Y
= (Ax, Ay, Az),
IVTh.
CIloxeHIe HEpEMEU]EHIIﬁZ
A=A +A,
CkopocTh MaTepuagbHOM TOUKHU:
_ AF —
Uu=—o =T, ={U1_.U1_.U_].
ﬁ.r :l.l'—':' : B
Ax , .
1.1.3 v, =—1| =X/, aHANOTHN4HO v, =V, U.=Z,.
Ao :
CIokKeHIe CKOPOCTell: o, =0, + 0, -
Briuncnenue nepemenieHus ¥ MyTd MaTepruaibHOU TOUKU
U MPSMOJTUHEHHOM JIBMDKEHHUHU BJIOJIb OCHU X 10 TpaduKy




3aBUCUMOCTH Vx(t)

- ~  AD
YCKD[}EHIIE MAaTePHAMBEHOII TOUIKIL: a = —L =U 5
1=

At
1.14
Au .
a,=—~ =(u,) . agaNOIIMHO a, =(v, |, a.=(v.
LA, o ' S ]
PaBHOMEpPHOE TPAMOIMHENHOE IBUKECHHUE:
x(t) = xg + Voyt

X(t)

0

+
1.1.5

(028

U, (t) — vg, = const

(1)




0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:

x(t)=x,+uU, r+ﬂr*'r
- o (S

vit)=u, +at

1.1.6 a. = const

Ulzx - fo = EH.T [""_2 _Il]

L 4
HPII ABILKESHINI B OTHOM HAIPABISHHII IIVIE S = 1]

CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

Vi

1.1.7

Yo o

0] Xo ‘t—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yrjiioMm a K ropu30HTY:




x(f) =x, + U t=x +U,cosa-t

-

v =y, +Unr+g‘T—1 + U, sina - r—‘gTT

v(t)=v,, +g t=u,sino— gt

=0

=—g=const

[
1
{u ()=uv, =v,cosu
{

o
X
o
Ll

¥

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEpPHOM JBUKEHUHU TOYKH 10 OKPYKHOCTH
21

=—=2
w T v

21




2o

. LleHTpOCTpEeMUTENBHOE YCKOPEHUE TOUKH:
2

v 2
auc=E=w R

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarenbHOE U BpalaTenbHOE

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepumaneuble cucteMbl  orcuéra. [lepBeiil  3akoH

Herorona. [Ipunnun otHocutensHOCTH [ anunes

1.2.2

Macca tena. IlmioTHOCTE BeliecTsa:




©
I
~[3

1.2.3

Cuna. [TpuHUMn Cyneprno3uuyun CUI:

paBHOIEHCTB

-

Fp

ABHOJEHCTB — Fl + FZ +...




Bropoit 3akon HeroTona: nins MmarepuansHoi Touku B UCO

-
>

Fl =ma,

1.2.4




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
Fi, Fy
125 Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK:
Fi; = —Fy




12

21

3akoH BCEMHUPHOI'0 TATOTCHUA: CHUJIbI IMPHUTSHKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—p

1.2.6




Cuna TSHKECTH. ]_IGHTp TSHKECTH Tejla. 3aBUCHMOCTEL CHUIBI

TSOKECTH OT BBICOTHI h Haa TMOBCPXHOCTBIO IIIAHCTBI

pannycom RO:
_ GMm
"7 Ry + hy?

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 "
—kx
Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHUus CKOJIbKEHUS:
Ep = uN
F
™
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep < uN

Tp

IN

uUN




Kosdduuuent rpenns

[aBiienue:
Fy
P
S
1.2.9
=
1
1.3 CTATUKA
i
F
MOMEHT CHJIBI OTHOCHUTENIBHO OCH BPAIICHHS:
M| =Fl, rae 1 — niewo cuisl
F
1.3.1
F
OTHOCHUTEIBHO  OCH, Tnpoxojsmed uyepe3 Touky O
HNEePIEHIUKYISIPHO PUCYHKY
1.3.2 Lentp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX




TOYCK:

>

rLl.M. -

- -

mqiry + mory+...

mq +m2+




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
LOCHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo tena B UCO:

[My+M,+...=0

1.3.3 -
|E+Fy+...=0
#HHPar#t
3akon Ilackamns
1.3.4
JaBnenue B x)uakocTH, nokosimeiics B UCO:
p =Dpo+ pgh
#itHPar#tt | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
F
HHHPar#
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngan‘eCH

Apx

pgVv

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HEHParH###
14.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKH:

p=mv




HNMnynsc cuctemsl Teir:

p=pLt+p2t..

HEHPar### 1
1.4.2




HEHPar#H#
1.4.3

3aKOH M3MECHCHUS U COXpaHCHHA UMITYJIbCA:

B UCO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- .-




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(p1 + po+...




A(

, €CITH

- -

FlBHe].LIH + FZBHeLLIH +...




1BHEITH

2BHEIIH

PeaktuBHOE NBIKEHUE

F
ﬁ[;(x‘

HHtPar##H#

14.4 PaGota cuiibl Ha MaJIOM IIepeMEIICHUH:
A= |1*:| |A7|-cos = F, - Ax
«

1.4.5 D)

MOIIHOCTh CHUIIBI:

€CJIK 3a BpEMs




At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=4
At Ar—s

=F-p-cosna

1.4.6

Kunerndeckast sHEpryust MaTepUAIBHON TOYKHU:

mv

2m

mv
2

EKI/IH =

2 p2

=Zm




3aKOH M3MECHCHUS KHUHETUYCCKOM SHECPTUU CUCTEMbI

matepuaibHblix Touek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas FHEPTHS:
JUIA IIOTEHIIMAIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

InoreHIy

210TeHI

AE

MOTCHI]




[ToreHnmanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHIL
mgh
HOTGHHI/IaHBHaﬂ OHEPTHUA ypyro }Ie(l)OpMI/IPOBaHHOFO
TCa:
p kx?
NOoTeHL, — 2
E
MOTECHI]
2




1.4.8

3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOU SHEPTUu:
Euex = Exer + Enorerm.
B IICO :ﬁEmex = HBI:.E.‘-: HEIOTSHII. CHIIs
B IICO AE,; = 0, eCIH Azcex menoresn cax = 0

1.5

MEXAHUYECKUE KOJIEFAHWA 1 BOJIHBI

15.1

lapmonnveckne  KoyieOaHWsT ~ MATEPUATBHONW  TOYKH.
Ammmtyna u (dasa  kxonebanuil. KunHematmueckoe
OIIMCAHUE:!

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

v (5 =x.

a(H=(v,),=—e'x)=a +0'x=0,
IZI€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

—kx,
rae

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIKCaHKE (3akoH COXpaHEHUs

MEXaHUYECKOM PHEPTUN):

CBsi3b aMIUTUTYABl KOJICOAHWW CMEIIEHUS MaTepuaIbHOM
TOYKA C AaMIUTUTyAaMH KojeOaHuii e€ CKOpOCTH W

YCKOPEHUSL:

Upee =04, @ =04

[Tepnoa u yacToTa KoJeOaHMI:

r-*t_1
0 v

[Teprnoa ManmbIX CBOOOTHBIX KOJCOAHHI MAaTeMaTHYECKOTO

MAasITHUKA:
1.5.2 ]
IF=2m |—
g
[Tepuon cBoOOAHBIX KOJIeOaHUI MPY>KUHHOTO MasITHUKA!
m
T=2n E
Boinyxknennsle  kosnebanus. Pesonanc. PesonaHcHas
1.5.3
KpuBast
Ilomepeunsle ¥ NPOAOJBHBIE  BOJHBIL Cxkopoctb
PacIpOCTPAHEHUS U JUIMHA BOJIHBI:
154

v
A=vl =—
v




WNuTtepdepennus u audpakiys BOIH

155 3Byk. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISAPHAS ©®U3UKA
Mopenu cTpoeHusi razoB, >KUIKOCTEH U TBEPABIX TeIl.
[TycTh TepMoauHaMuUeckasi cucreMa (Teno) cocTouT u3 N
OJINHAKOBBIX MOJIeKyJl. Toraa KoJu4ecTBO BellecTBa
N m
TN
\'
211 )




rac

N
A
— YHCI0 ABOTaIpo, m — Macca CUCTEMBI (Tena),
U

U

— MOJIIPHAs Macca BeIecTBa
2.1.2 TennoBoe NBUKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIIECTBA
214 Huddyszus. bpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT

216 CBs3b MCXKAY HOAaBJICHUCM U CpeﬂHeﬁ KHHETUYECKOH
3HCpl"I/IeI71 MOCTYIIATCIILHOTO TCILJIOBOT'O JABMKCHUSA




MOJIEKYJ uaeabHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

-

1 = 2 (mp?) 2. —
p=-mnv =—n-| —|=—N-&,.
3 30002 3

rzie m0 — macca 0JTHON MOJIEKYJIbI,

N
"=y

n

Vv

N

- KOHOCHTpAausa MOJICKYJI

2.1.7 AoOcomrotHas Temrneparypa: T =t +273K
CBsA3b TEMIEpaTypbl Traza €O CpeIHEH KHHETUYECKOU
SHEprueil MOCTYMaTeNbHOIO TEIJIOBOTO JABIKEHUS €ro
MOJIEKYIIL:
2.1.8 - 3
& .=|——|==kT
2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJIUHAMUKE:




(Vpaprerme Merrereea — Krareiipona
| BeIpeuKeHHe U1 BHYTPeHHEH SHepIHH
VpaBHeHNe MeHeneeBa — KianmeiipoHa (mprme
3AMIICIH):
pR

pV=%RT = vRT = NkT, p=t=

BripaskeHIle 114 BHYTpPeHHell SHeprii 0IHOaTOMH(
rasa (IpHMeHIIMbIe QOPMET 3aIIIcH):

U=3vRT =3T3 RT —ve T=3 py
2 2 21 o2

2111

3aKkoH HaJ'IBTOHa I JaBJICHUSA CMECH Pa3pCKCHHBIX I'a30B:

p=p+p+..




2.1.12

N3omnporeccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJ1eKyJ N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

u3oxopa (V = const):

p
- = t
T = cons
T
P
const
n3obapa (p = const):
%4
— = const

const




I'paduaeckoe mpeacTaBneHne U30mpoIeccos Ha pV-, pT- u
VT- quarpammax.

OO0beIMHEHHBIN Ia30BbINA 3aK0H:

pV .
T = cons

pVv

const

JJI1 ITIOCTOSSHHOI'O KOJIMYECTBA BEILICCTBA V.

HaCBIH_[eHHBIe U HCHACBIIICHHBIC IIapbI. KadgecTBennas

3aBUCUMOCTDL IINIOTHOCTH W OABJICHUA HACBIOICHHOIO IIapa

2113 OT TEMIICpaTyphl, HX HE3aBUCHUMOCTL OT 00BéMa
HAaCBIIICHHOI'O I1apa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

HacsImapa




(M

napa

M

HachIIIapa

M

napa

M

N3menenue arperaTHbIX COCTOSIHUH

BCIICCTBA: UCIIApPCHUC

115 U KOHJICHCAIUS, KUTIEHUE KUJIKOCTH

2116 W3meHeHMe arperaTHbIX COCTOSIHUM BEIIECTBA: IUIaBJICHHUE
o U KPUCTAJUTM3AIHS

2.1.17 [Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexogax




TEPMOJINHAMUKA

22.1 TennoBoe paBHOBECHE U TEMIIepaTypa

222 BuyTpeHnHss sHeprus

Terutoniepeaua kKak Croco0 W3MCHEHHS BHYTPCHHEH
2.2.3 sHepruu  Oe3  coBepmieHUs  paboTel.  KoHBekius,

TCIIOIIPOBOAHOCTD, U3JTYUCHUC

KonnuecTBo TEIIOTEL.

Y aenbHas TEMI0EMKOCTD BEIECTBA C:

Q = cmAT
2.2.4
Q
CMAT
VYaensHas TeruioTa mapooopaszosanus L: Q = Lm.
2.2.5 VnenpHas TemoTa miaBieHus A: Q = Am.
VY nenpHas TEII0Ta Cropanus TomBa q: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
A
2.2.6 =
pAV

Borunicnenue pabotel mo rpaduky mporecca Ha pV-

JuarpaMmme

[lepBblii 3aKOH TEPMOAUHAMUKY:
Q12 =AUz + A1 = (U — Up) +Aq,

2.2.7

12




AU

(]

12

12

12

Annabara:
Q12 =0= A4, = (U, — Up) =AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMUKHU. H606paTI/IMBIC MpONICCChI




[Tpunnumne! gerictBus TertoBbix mamuH. KIT:

229 Y0 0w O
- ZUHarp ZiHATD i Harp
MaxkcumansHoe 3Hauenue KII/. ukn Kapho:
Tow T T
2.2.10 max N =M, = — — ] — Zxmom
T T
YpaBHEHUE TEIUIOBOTO OallaHca:
Q1 +0Q;+Q3+...=0
1
+
2
2.2.11
+




SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzanuss Tel U €€ NPOSBICHUS. OJIEKTPUUECKUM
3apsn. JBa Buaa 3apsana. DJIEMEHTAPHBIM 3IEKTPUUYECKUI

3apsii. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsia

3.1.2

B3aumopneiictBue 3apsnoB. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

>

F:k|‘?1|'|:7: __1 _|"-3"1|'1
&1 4mee, 17

3.1.3

OnekTpruyeckoe moJie. Ero nelcTBue Ha DIIEKTPUYECKHE

3apsiIbl

3.14

Hanpsok€HHOCTB 3JIEKTPUUECKOTo MOJIS:

>

. F

erpo6Hb117I

MPOOHBIN




[Tosie Toueunoro 3apsaa:

q

E, = kr_2
.
k
r
2
q

OTHOPOJHOE I10JIE:
E = const.




const.

Kaprunbl nTuHUN HANPSHKEHHOCTH 3TUX MOJIER

3.1.5

IloTeHnmanbHOCTD SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.

12

(¢

IloTenumnanbHas OHEprugd 3apdla B JJICKTPOCTATUYCCKOM

ITOJIC:




—AW

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOI'O I10JIA:

OJIHOPOAHOTO 3MekTpocTatudeckoro mos: U = Ed

w
¢ =—
q

CBs3b HaHpH)KéHHOCTI/I oJIs1 U Pa3HOCTHU IMOTCHUUAIIOB I

3.1.6

[IpuHIMN cynepno3nuuy dIEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1+¢2+







[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHs 3apsI0B: BHYTPU ITPOBOTHUKA

Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHUKA @ = const
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BELIECTBA €
Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:
q
C ==
U
C
3.1.9
U




eC

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

€S
= d = £ 0

&€

3.1.10

HapaHHeJ'IBHOG COCIUMHCHUC KOHACHCATOPOB!

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




napaui




IlocnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

1 1 1
e
ImocJ1 1

+..




moci




3.1.11

OHeprus 3apsyKEHHOTO KOHJIEHCATOopa:
U CU? 2
2 2 2C

qu




CuU

2C

3.2

3AKOHBI ITOCTOSHHOI'O TOKA

Cwua Toka:
=24
3.21 Ay 0
ITocrostHubIN TOK: I = const
s mocrosHHOTO TOKA q = It
322 VYcnoBus CyleCcTBOBaHUS dJIEKTPUUYECKOTO TOKA.

Hanpsokenne U u OJIC E

3.2.3

3akoH OMa Uil y4acTKa LeMnu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBIICHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO IMMPOBOAHHUKA OT €ro AJIWHEBI U

CCUCHU. y,ZIeJ'H)HOG COIMPOTUBJICHUC BCIICCTBA.

l
R:pg

R
3.24 p

S

I

Hctounuku Toka. 9JIC uctoyHuka Toka:

A
E — CTOPOHHHUXCUJ
q

3.2.5




A

CTOPOHHHUXCHII

BryTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma [ TMOJIHOM (3aMKHYTOH) 3JIEKTpUYECKOMN

uenu: E = IR + Ir, otkyna

Rr




3.2.7

HapaﬂﬂeﬂBHoeCO@HHHCHHGHPOBOHHHKOB
I=11+12+..,Ul=U2=..,
1 1 1
Rupan  Ri R

napaui




[TocnenoBarenbHOE COSANHEHHIE TIPOBOTHHKOB:
U=Ul+U2+..,11=12=.,,
Rl‘IOCJI = R1 + R2+ -

mocia




3.2.8

Rt

Pabora anexrpuyeckoro Toka: A = [Ut.
3akon Jxoyns — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

TemioBast MOIITHOCTD, BbIIEsIEMasi HA PE3UCTOPE:

., UF
P=I'R=—=]U
R

MonTHOCTE HCTOYHUKA TOKA!

ME‘IEH:I'[
PE:—' :EI

At Ars0

3.2.10

CBOOOIHBIE  HOCHUTENTW  DJIGKTPUUECKHX  3apsjioB B
MPOBOJHUKAX. MeEXaHU3Mbl MPOBOJAUMOCTH  TBEPABIX
METaJUIOB, PAacCTBOPOB W PACIUIABOB AJICKTPOJUTOB, Ta30B.

[TonynpoBoauuku. [1oaynpoBOJHUKOBBIN U0

3.3

MAT'HUTHOE ITIOJIE

3.3.1

Mexannueckoe B3aMMOIEHCTBHE MardHuToB. Mar"HuTHOE
noje. Bekrtop  MarHuTtHOM — MHAYKUMU.  [IpuHIumn

CYNCPIIO3UIUH MAI'HUTHBIX TOJIEH:

- - -

B = Bl +B2+...




JIlvHMM WHAYKOUMKW MarHuTHoro mnojs. KapTuHa nuHui
WHIYKITUH MarHuTHOTO [OJISt [I0JIOCOBOTO 51

HO,Z[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT OpcTena. MarHuTHOE 1OJI€ MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHAR HUHAYKIIUK MArHUuTHOI'O II0JIA AJIMHHOI'O

3.3.2
NpSIMOTO  MPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIIKK C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina
3.3.3 A

IBlsina




, [AC O — YIOoJI MCXKAY HAIlpaBJICHUCM IMPOBOAHUKA U BCKTOPOM

>

B

3.34

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA!

Fnop =1 q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAY BEKTOpaMHU

-

v

12

. I[BI/I)KGHI/IC 3apH)KCHHOﬁ JaCTHULbI B OJHOPOAHOM MAarHuTHOM

ITOJIC




3.4

OJIEKTPOMAT'HUTHAA MHAYKOUA

IToToX BEKTOpa MarHUTHOM UHAYKLIUHU:
® = B, S = BScosa

(0))
B
34.1
S
BScosa
7 B
o/
G 79
3.4.2 SBnenune anexrpomaruuTHOM HHAYKIUH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHIYKIUK Papazaes:
AD
3.4.3 E = :_(IJ;
At Af—0
\fuin'
=L/
I
3.4.4 O/1C uHAYKIMU B IPSMOM MPOBOJHUKE JATUHOM |,

ABUIKYHIEMCS CO CKOPOCTBIO

14




(Lﬁ)

)

B OJTHOPOJIHOM MarHuTHOM ToJie B:
| E; |I= Blvcosa

Blvcosa

, IA€ O — YTOJI MCIXKAY BEKTOPOM Bwu HOpMaAJIbIO

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL




lnv

v
; €CITH
l
|
1
B
B
, 1
v




TO

| E; |= Blv
| E
i
Blv
3.45 [IpaBusio Jlenma
NHIyKTUBHOCTH:
L= ()
o
L
I
3.4.6
)
,umun @ = LI.
Camounnaykuus. S/1C caMOMHIYKIIMHU:
A
o EL —
—0
3.4.7 OHeprus MarHUTHOTO TOJIS KaTYLIKU C TOKOM:




LI

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHMA 11 BOJIHBI

351

Konebarenbubiii kOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIC

KOHe6aHI/Iﬂ B HACAJIbHOM KOHC63TCHBHOM KOHType:
[q[ t) =g, sin( ot +@;)

]fff] =g, = 0, co8( @ + @y ) =1, cos(of +y
®opmyna Tomcona:

T =2nVLC




2

LC

, OTKyZa

2

LC




CBs13p aMIIIMTYABI 3apsia KOHAEHCATOpa C aMIUIUTYION
CHJII TOKa TPH  CBOOOJHBIX  DJIEKTPOMArHUTHBIX

KOJICOQHHIX B naCaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

Qoo =

LN

3aK0oH COXpaHEHHUS PHEPTrUU B UACATHHOM KOJIEOATEITHHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxeHHbBIE NIeKTpOMarHuTHbIE KojieOaHus. Pesonanc
ITepemennbii  TOK.  IlpomsBoacTBO, Tepemaya U
noTpebiIeHne AEKTPUIECKON IHEPTUU
o cu® LI _cU’_ LI
+ = e = e — const.
2 2 2 2
CaolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpUEHTAIMsl BEKTOPOB B JJIEKTPOMArHWTHOW BOJHE B
BaKyyMe:
E1lBlc
E
3.5.5
1
B
1




356 [xana JJIEKTPOMArHUTHBIX BOJIH. IIpumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
3.6.1 [IpsimonuHElHOE pacnpoOCTPaHEHUE CBETAa B OJHOPOIHOMU
cpene. Touyeunslit uctounuk. JIyy ceera
3aKOHBI OTPa’KEHHUS CBETA.
a=p
o
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o00pakeHUH B TIIIOCKOM 3€pKaie
3aKOHBI IPEJOMIICHHSI CBETA.
[Ipenomiienue cBera:
nysina = n,sing.
n
1
3.6.4
sina
n
2




sinf.

AOCOJIOTHBIN 1T0Ka3aTelb NPEIOMIICHHUS:
c

Nage = v

n
abc
Vv
C
OTHOCHUTEJIBLHBIN TTI0OKA3aTENb IIPCIOMIICHUA
n, V1
Noruy ==
1 U2
n

OTH




XoJ 1yder B IIpU3Me.
\"1 = \"1 . Hl}'l = H:?.:

COOTHOIICHHE YacTOT M COOTHOIICHHUE JJIMH BOJIH TIpH




Nepexo€ MOHOXPOMATUYCCKOTO CBETa YCPE3 TIpaHULY

pazzesna AByX ONTUYECKUX CPENl:

Hy<hy ny

ny

unp

[losnHOE BHYTpEHHEE OTpaXKEHHUE.

[IpenenbHbIi yroi OJHOrO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
nOTH Tl1

Sino.

np

3.6.5

OTH




Coluparoniue W paccewBaromiue JUH3bI. TOHKas JHH3A.

DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
®opMmyiia TOHKOH JIMH3BI:
1 N 1 1
3.6.7 d f F




YBenuueHue, 1aBaeMoe JUH30M:

h 1fl
l=—=—
H d




| fl

d T~

A

F\ h

f

L

B cJydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO=F =—0,
D







| fl

Xox myda, MpOUIEALIEro JIMH3Y MO MPOU3BOJIbHBIM YIIIOM
K e€ rinaBHOM ontuyeckoil ocu. Iloctpoenne nzodpakeHuit
TOYKH M OTpe3Ka MPsIMOM B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAXx

3.6.9

doToanmapar Kak onTtuueckwii mpuoop. [ma3z  kax

OIITUYECKasa CUCTEMA

3.6.

Unrtepdepenius  cBeta.  KorepeHTHbIE  HMCTOYHHKH.
VYcnoBust HaOnmoIeHUS MaKCUMyMOB W MHUHHMYMOB B
UHTEepPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

e
MAKCIIMYMEI — A=2m =, m= 0,£1.£2. 3,

Y

v
MITHIIMYMET — .-ﬁ.={2m+l_]? m=0,£1.+2 +3__

e

3.6.11

Hudpakuus cera. Judpakuuonnas pemeérka. YcioBue
HAOMIOJICHNs] TJaBHBIX MaKCUMYMOB TMpPU HOPMAJIbHOM
NaJicHud MOHOXPOMAaTHUYECKOTO CBETa C JATUHOW BOJHBI A

Ha pemeéTKy ¢ nepuojom d:

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

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 l'unoresa M. Ilnanka o kBantax. ®opmymna [Inanka: E = hv
®oToHbI. DHEprus GoToHa:
E=ho="Cc
=hv=—-=pc
4.1.2 E




pc

hc

Nmnynsc dpoToHA:

hv




413 ®otorpdexr. Ombitet  A.I.  CromeroBa.  3aKOHBI
o dhoTorddekra
VYpaBuenue DitHmreitHa s GoTodddekra:
Ecl)OTOHa = ABbIXOﬂa + EKHHmax’
¢dorona
4.1.4 -
ABBIXO1a
+

KuHMax

rae,




hv

E¢0T0Ha hv = 7:
¢dorona
hv
A
hc
hc
ABbIXOAa = hVKp = /1_
Kp
BbIXOJ1a

Kp




kp

hc

Evumax =

KuHMax

mv

max

2
mv max

2

=e U3arl




eu

3an

415

[laBiienue cpera.
JlaBneHue  cBera  HAa  IOJHOCTBIO  OTPAKAOUIYIO
MIOBEPXHOCTh M HAa  MOJHOCTBK  IOIJIOIIAKONIIYIO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

42.1

[LnanerapHast MoJieb aToMa

4.2.2

[Tocrynatel bopa. U3nydenne u norsomieHne GOTOHOB MpH
Hepexo/Jie aToMa ¢ OJJHOTO YPOBHS PHEPIHU Ha JPYTroil:

hv _ e _ [E, —E

R y

™m
Y

4.2.3

JIuHeityaThie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poa:

E

"

_ —13,63B

.

, n=123 _.
n

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas moznens aapa ['eitsenOepra — MiBanenko. 3apsia

sapa. MaccoBo€ 4HCI0 sapa. H3o0Tombl

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A, A4 4
7 X—7 Y+ He

bera-pacnan.




DJeKTpOHHBIN B-pacma:

A A 1] -
s X—= Y + je+v,
[To3urponnsIii B-pacnan:
A A 0= . .,
X2 Y + e+ VvV,

l'amMmma-uznydyenue

4.3.3

3aKOH paJiMOaKTUBHOTO pacnajia:

-t

N(®)

HYCTL m — Macca paAuO0aKTUBHOI'O BCIICCTBA. Tornma

-t
m(t) =mgy*2T

m(t)




4.3.4 Snepublie peakiuu. Jlenenne u cCMHTE3 sSAep




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

I'.4. Msaxumes. ®uzuka. Mexanuka. 10 kinacc. OOIECTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO "J[PODA"

I'.4. Msaxkumes, A.3. CunsikoB. ®usuka. MomnekymnspHas Gusmka.
Tepmoaunamuka. 10 kiacc. OGUIECTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
"IIPODA"

I'.4. Msaxumes. ®uszuka. InexkrpoaunHamuka. 10-11 kmacc. O6mecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO "[JPODA"

I'.S1. Makumes, A.3. CunsakoB. ®usuka. Komebanusa u Bonnsl. 11 kitacc.
OO611ecTBO C OTPaHUYECHHON OTBETCTBEHHOCTHIO "JJPODA"

I'.4. Msaxumes, A.3. CunsikoB. ®usuka. Ontuka. KBantopas ¢usuka. 11 kiacc.

OO611ecTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO "JJPODA"

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

EI'D. ®usuka. Otnuuanbiii pe3ynbrar. YueOnas kuura / mog pea. M.IO.
HemunoBoii - MockBa: U3narensctBo "HammonansHoe o6pa3oBanue', 2025.
EI'D. ®usnka: THIIOBBIC SK3aMEHAIMOHHBIC BapuaHThl: 30 BApUAHTOB / MO, PEI.
M.IO. [lemunoBoii. - MockBa: U3narenscTBo "Hammonansnoe oOpa3zoBanue",
2025.

Mapon A.E., Mapon E.A. ®usuka. [{unaktnueckue marepuansl. 10 knace.— M.:



Hpoda, 2004.

Mapon A.E., Mapon E.A. ®usuka. [unaktuueckne matepuansl. 11 xknacc.— M.:
Hpoda, 2004.

Kypnan «DPuzuka B IIKOIEH

[Tpunoxenue k razere «llepBoe ceHTAOPsIN- «Du3nKan

bennpuxos I'., ByxoBueB b. «CoopHuk 3anau no ¢puszuke» M., Alipuc-
npecc,2000r

I'ensdrar .M., I'eanenmreiin J1.O., «Pemenue kimtoueBbiX 3a1a4 1o Gusnke
st mpoduibHOM mKkoas»y M. Mnekca, 2008r.

O.®.Kabapnun «TectoBbie 3amanus o ¢pusuke» (7— 11 kmace), M.,
IIpocsenienue, 1994

AU Tlepenbman «3aHuMartenbHas MexaHuka. 3HaeTe Jii Bbl pusuky?», M, ACT,
1999

bubnuoreka HarnsaHpIX mocobuit; ®usuka 7-11 ki [IpakTukym; OTKpbITas
¢uzuka 1.1 (Jonronpyausiii, DU3NKOH)

Oo6mas ¢u3uka. Xaiikua C. D., ®uznueckue OCHOBBI MEXaHUKH, 2 WU3/1., M.,
1971,

Crpenxos C. I1., Mexanuka, 3 uza., M., 1975;

JlanncoOepr I'. C., OnTuka, 5 usa., M., 1976;

Kukoun A. K., Kuxonn U. K., Monexkymspras dusuka, 2 u3a., M., 1976;
Kamamankos C. I'., DnekrpuuectBo, 3 usa., M., 1970;

INopenuk I'. C., KoneGanus u BosHbl. BBesieHNE B aKyCTUKY, paAnOPU3UKY U



ONTHUKY, 2 u3a., M., 1959;

bopu M., AtomHuas ¢u3suka, nep. ¢ auri., 3 uza., M., 1970;

[nonsckuit J. B., Atomnas ¢usuka, T. 1, 6 usn., 1. 2, 4 uzn., M.,1974;
Oeitnman P., Jleitton P., Conac M., @elftHMaHOBCKUE JIEKIUU 10 (GU3UKE, TEP. C
aHri., B. 1-9, M., 1965-67,

bepkineeBckuit kypc ¢usuku, 1. 1-5, nep. ¢ auri., M., 1971-74.

Kypnan «KBant» https://kvant.mccme.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

http://class-fizika.ru/

http://sverh-zadacha.ucoz.ru/index/0-95

Enunas xomnexkuust mudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. - Pexxum
nocryma: http://school-collection.edu.ru

DNEeKTPOHHBIE IPUIIOKEHUS K yueOHUKaM. - Pexxum noctyma :
http://www.drofa.ru/catnews/dl/ main/biologyhttp://ict.edu.ru/lib/school-
catalog

Karanoru "O0pa3zoBaTenbHble pecypcehbl cetd IHTepHET ik OCHOBHOT'O OOIIETro
1 cpeaHero (IoIHOro) odmero oopa3oBaHus';

http://fcior.edu.ru denepanbHpIil IEHTP HHPOPMAITUOHHO-

oOpazoBaTenbHbIX pecypcoB. MunO6p PO



http://www.openclass.ru

OTKpBITHIN KI1acc

http://rg.ru/2011/03/16/sanpin-dok.html
http://school-collection.edu.ru

Enunas xomnekius nudpoBsix 00pa3oBaTEIbLHBIX PECYPCOB
http://standart.edu.ru

®denepanbHbIA rOCY1apCTBEHHBIN 00pa30oBaTEIbHBIN CTaHIAPT
http://www.edu.ru

®enepanbHblii nopran «Poccuiickoe oO6pazoBaHue
http://www.ict.edu.ru

[Mopran «MHpopMalMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHH B
00pa3oBaHUN»

http://www.it-n.ru CeTb TBOPYCCKUX yUHTECH

http://zoomet.r

[Tencoset.org

12-it Bcepoccuiickuii HHTEpHET-TIEJICOBET

http://festival.1september.ru/articles/subjects/5
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