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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/ielioB
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 OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUA OOYUYAIOMIMXCA CpEACTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH KaXKIIbIM
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 (DM3HMKH Ha YPOBHE CpPEeaHETo 00IIero o0pa3oBaHus: JIUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GHU3MKE Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

cojiepkaHue yueOHoro npeamera «O@u3nka» 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 BO3MOXKHOCTH JJISI pealiv3alldi  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl 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,
dbuzuyeckoit reorpadueit u actpoHomwueil. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUs! HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3ydeHue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHoOBY Kkypca (hu3uKH Ha ypOBHE CpeHEr0 0011ero 00pa3oBaHus MOJIOKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

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

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosiaraeT HMCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANoJiaraeT 3HaKOMCTBO C IIUPOKUM KPYIOM TEXHHUUYECKHUX M TEXHOJOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUA BJIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkKaHusl MPOrpaMMbl MO (PU3MKE JOHKHO OBITH MOCTPOCHO HA
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — O3TO CHUCTEMAa CAaMOCTOSTEIBHOTO YYEHHUYECKOIO JOKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoauTcs aubo B koHue 10 m 11 kmaccos, 0o mocie 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 TIOHUMAETCSI CAMOCTOSITEIbHOE HCCIIEeI0OBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT W MpaKTUKymMa NpE/CTaBICHAa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHUE OOYYaIONUMUCS YMEHHSIMH IPOBOJUTH TMPSIMbIE M KOCBEHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aZlaHUsl Ha OOBSACHEHHE/NpelcKa3aHue MPOTEKAHMUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIeUeHHI0 y4eOHOro Impoliecca Kypc (PU3MKH YIrIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEHHMYECKHX OIBITOB, JTAOOPATOPHBIX pabOT W paboOT MpaKTUKyMma, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIUid s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydamomuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIENISIMU U3yU€HUS PU3KUKHU B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATENBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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

dbopMHUpOBaHUE TPEACTABICHUNA O poNM (PU3UKU [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTikenue 3TUX Liened oOecreunBaeTcs pelieHueM CIIeNyIoNX 3a7a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AIEKTPOJMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUS Pa3IWYHbIX 3aJad C SBHO 3aJlaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
dusznueckoir Mojenu, aaeKBaTHOW YCIOBHUSIM 3aJadyd, B TOM 4YHCJE 3aj7ad
MHKEHEPHOI'0 XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSIHUS HA OKPYXKAIOLIYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOIO IIJIAHUPOBAHUS W TMPOBEACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHAIMW3a W HHTEpPHpeTanud  WHHOPMAIHH,
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
u3ydyeHus: yudeOHoro mnpeamera «®Pus3uka» Ha YpOBHE CpeaHEro oOIIero
oOpa3oBaHusg BbIOMpaeTcs OOYYArONIMMUCH, I[UIAHUPYIOIIUMU TPOJOIHKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obpaszoBanus orBoautcs 340 yacos: B 10 kimacce — 170 yacoB (5 4acoB B HEIEINIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMNBITOB C YYETOM WHIUBUAYATBHBIX
ocoOeHHoCTeN 00y4arommxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHUsl Mpupojabl. Halmonenue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3MUECKUX SBJICHUNU M MPOIECCOB (MaTepHabHas TOYKa,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTHYECKOMN AEATETbHOCTH JIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ LU(]poBoi aboparopueit mo duszuke. [Ipumepsl usmMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €ro IPOEKIUU HA OCH CHCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

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



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOpPEHHUE MaTepUATbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBwkeHUs Tena, OpOIIEHHOTrO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexOMEeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHUSA Tella IO OKPYKHOCTH C IIOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHbele cUCTEMBI OTCUéTa (OmpeneseHue,
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 MAaCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

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

Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX UMIMHAPOB WM WIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue paBHOIECUCTBYIOIIECH CUJI MIPU JBUKEHHHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3UHOBOM 00pasile, OT ux AedopMalium.

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

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

UccnenoBanue nBmxeHus Opycka MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJa, UMEIOIIETO TUIOIAlb ONOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX 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 UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

Kunernueckast sHeprusi marepuaibHOW TOuykd. TeopemMa 00 H3MEHEHHH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM mone. lloTeHuumanbHash sHeprud
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA TUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE 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 TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CUIBI TPEHHSI MPU JBHXKEHUU TeJa MO HAKIOHHOM
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBanue. Jluddysusa. bpoyHoBckoe aBmxkeHHe. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



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

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3amepenus. lllkana
temnepatryp Llenbcus.

Mogenb 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 KenwBuna). 3akon Jlanerona. M3omnpornecch B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHUSI MOJIEKYJ MJICaIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

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

TexHu4yeckre yCTPOMCTBA W TEXHOJOTHYECKHUE IMPOIECCHI: 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 H30TEPMHUUECKOrO Ipolecca (PEKOMEHAOBAHO HCIOIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCIOBUW JJId
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe ISl BHYTPEHHENW SHEPIUU OJHOATOMHOIO MJI€AIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

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

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

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
TtoriuBa. Pacu€r konmuyecTBa TEmNIOTH mpu Teruionepenade. llonarue 00
aanabaTHOM mpolecce.

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

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PAaBHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: XOJOIAUIbHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TEIIOBOW» M 3JEKTPOIHEPTHH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

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
TEMIEPaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH WM JABJICHUSI HACBIIMIEHHOrO TMapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctamuioB. IlnaBneHune W KpucTtamuzanus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenre. AHTApMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHUI] BEIIECTBA KaK MIPUYUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBneHus. J[aBneHne noa UCKPUBIEHHOW MMOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne CUitbl MOBEPXHOCTHOTO HATSKECHUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenue manbix gedopmaruid.

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 FOnra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MpOsBICHHUsA. OJEKTpuueckuid 3apsan. [IBa Buaa
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

Dnektpuueckoe noiie. Ero neiicTBue Ha 3JIEKTPUYECKUE 3aPSbI.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnumanpHas SHeprust 3apsiaa B DJIEKTPOCTATHYECKOM  ITOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[Tome Toweunoro 3apsnma. [lome paBHOMEpHO 3apspkeHHOUM cdepwl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOr0 KOHJIEHCATOopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

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 pa3psaka KOHJIEHCATopa 4epe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCTBOBAaHMUS MOCTOSHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
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) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CUETUUK DIIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIA U TTOTIEPEYHOTO CeUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Crnioco0Osl coenMHEeHUsT UICTOYHUKOB Toka, D/[C 6aTapeii.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsOKEHUS IS JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHHH.

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Moinus. [1nasma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl n3Mepenus (pU3NYecKux BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCIEJOBAHUN  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
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,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

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

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHUE OKpYKAIOUIeH cpeisl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

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

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (FMPOCKOIN, BOJAOMET U JPYrHe), IBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [T0JIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHUKA.

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.

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

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. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

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

KapTuna nuHuii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs My4yka 3JIEKTPOHOB B MATHUTHOM I1OJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AelCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne BJIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BeKTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LI€NM MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
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.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTU M3MEHEHHUS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny JeKTPOMAarHUTHOTO 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 KOHJEHCaTopa ¢ 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 pasinyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpanchopmatop. IlpousBoactBo, mnepegadya u MoTpeOiIeHHE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 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 a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

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

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

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

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

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

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

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.

IIpAmonHEHOE paclpOoCTpaHEeHUE CBETa B OAHOPOIHOU cpexne. Jlyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBINA TTOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ducnepcusi cBera. CioxHBIA cocTaB OeIoro cBera.
[Ber.

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepU4YecKOr JTUH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
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
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

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

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

[Tonspuszaums ceera.

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

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmronenre noaHoro BHyTPEHHEro OTpakeHusl. Mojieb CBETOBOA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnaTepdepeHinm 1a3epHOTO U3ITYUYCHHS Ha IBYX MIETISX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cieNMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

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



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3JIyueHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmenienus: 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 YAaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlUM JABWXKYIIEHcs dactuibl. KopryckymspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUMK, TYHHEJIbHBIH MHKPOCKOMN, COJIHeUHas Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

OnbITel MO UCCIENOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas monenb aroma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE ITPOLECCHI: CIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3JTyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

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

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHs. BiusHHE pagHMOAKTUBHOCTH Ha YKUBBIE
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

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.

OyHIaMEHTaJbHbIE B3aUMOJAECUCTBUS. bapuoHBI, ME30HBI U JICNTOHBI.
[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.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

CosiHeuHast cucTeMa.

Connue. Conneunasi akTuBHOCTh. McTounuk sHeprun CostHIA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKAEHUU U 3BodtonMu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN ISl OTPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 m3Mepenus (pU3NIECKUX BEIUYHUH C MCTOIb30BAHUEM aHAJIOTOBBIX
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, TPOBEPKAa TMPEIJIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3MKa U TEPMOJUHAMUKAY, «INEKTpoaAuHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTeIbHOCTH YeJIOBEeKa, POjb U MECTO (PU3UKH
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (uU3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS ¢ YUYETOM COJZIEPKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOZICHHE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, H3MEPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
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 MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CHEKTPaJbHBIN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop NMEPEMEHHOr0 TOKa, WHIAYKLIMOHHAs I€Yb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NIPUEMHHKH, SAEpPHAs DHEPreTHKAa W JKOJOTWYECKHE AaCHEKThl €€ PpPa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONBITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3aluid OCHOBHBIX HalpaBIICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIHUOHHBIX OOIICYEIIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJACHUCTBOBATbH 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 IIEHHOCTHOE OTHOLIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

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

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

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

TPYAOBOI'0 BOCIIUTAHHUA:



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

FOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHI0O U CaMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eMcTBUA:

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

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

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MTPOOIEMBI ¢ YIETOM aHAIN3a UMEIOITXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh H  BBIOJNHATH PabOTy B YCJIOBHUSX pEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

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



BJaJ€Th  HABbIKAMM  y4€OHO-HCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJE€Th BHJAMH JEATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ pelIeHWs, HaXOAUTh AapryMEHTHl s
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh W (POpMyNIHpPOBaTH COOCTBEHHBIE 3alayud B 00pa30BaTEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH 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 IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TOJY4YEHUS HHPOpMAIUU (PU3NYECKOTO COAEPIKAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEP)KaHMsI B PA3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

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

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

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATUKY W METOJIbl COBMECTHBIX NEHCTBUM C Y4ETOM OOLIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKI1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

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

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKK U aCTPOHOMHHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
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
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHHUIO W TPOSBICHUIO JIPYIUIMU B 0O0JACTH
(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;

BJIAJE€Th HABBIKAMU T[IO3HABATEJIbHOW peduieKkcun KakK OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIDKEHHUIO,

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mponecce AOCTUMIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPOrpaMMBI 110

dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pPa3BUTHUSI COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

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

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
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 OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJjb U MECTO (PU3MKU B COBPEMEHHOM HAay4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MpEACTABICHUN 0 PU3NUECKON KapTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOO/JIHOE TmajeHue, alCoNITHO yhpyras aegopmarusi, aOCOITIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHSI, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUs TBEPAOTrO Teja), MpU ITOM HUCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

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



COXpaHEHHMsI PHEPIHMHU B TEIUIOBBIX MPOIECCax), MPU ITOM HUCIOJIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJAMHAMUKH (3aKOH COXpaHECHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
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 (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, T[OTCHIMalbHAasi »JHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmainvd MPYXKUHBI, KOJUYECTBO TEILJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEIIS; JJIEKTPUUECKOE I0JIe, HANPSKEHHOCTD AJIEKTPUUYECKOTO T10JI,
HaIpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 11apa B
BAKyyM€ U B JHDJICKTPUKE, NOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWjla, CHWJIa  TOKa,
HallpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C II0CJIEI0BATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE IBUKEHUE, nuddys3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DPU3MUYECKOW BEJIMYUHBEI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C HCIIOJIh30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeHarolmed TpeOOBaHUSIM 3aJadd,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEUICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPO Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

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

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUHN PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIlMOHAIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMaLK, TOJYYEHHOW U3 PA3NIMYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

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

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyallUsAX, aJ€KBATHO OIICHUBATh BKJIAJl KaXKIOTO U3
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 JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKOM  JICSATEIIbHOCTH YEJIIOBEKAa MW  JaJbHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poab GU3NIECKON TEOpUH B (POPMUPOBAHUHU MPEACTABICHHUHA O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE MOJi, FTAPMOHUYECKHUE KOJIeOaHUsI, MAaTEMAaTUYECKUI MasiTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paziuyath yCJIOBHUS (TpaHULbI, 00JacTH) MNPUMEHUMOCTH (DPUIUUYECKUX
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
CHEUUaNbHOW  TEOPUHM  OTHOCUTEIBHOCTM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio 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)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOIIIEHUs HeomnpenenéHHoctel ['eiizenOepra, 3aKOHBI COXpaHEHHs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAJIOB, DJIEKTPOABMXKYIAS CHJIA, WHIYKLHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
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 MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dotoanekTpuueckuii 3pdext (dborodddexr), ampda- u Oera-pacrabl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

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

CTPOUTH HU300pakeHHe, CO3aBaeMOe INIOCKUM 3€pKajloM, TOHKOM JTMH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpene; ABKSHUSI HEOSCHBIX TeJl, DBOIONNHM 3BE3 1 BeeneHHoIM;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHAE TIpadukoB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, 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 YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IBI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIE 3aJayd C SBHO 33aJaHHOW © HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MHCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB peIleHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3leoB Kypca (pU3UKHU, a TAaKKE MHTErpalu 3HAHUN U3 JIPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
HOPUHIUIIOB pabOThl U3MEPUTEIBHBIX 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;

aHaAJIM3UPOBATh M OLIEHUBATh MOCIEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA M TEXHOJNOTMU [ MJAJbHEHIIETO Pa3BUTUS YEIIOBEYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu M MpeabsBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
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 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACIPEACNISITh JACITEIbHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIICLMAJIBHOCTSAM (hU3UKO-TEXHUUECKOTO npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IlpakTuyecku
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsI e paboThbI
pecypchl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITPUPO/IBI
. bubnuoreka [JOK
11 H
AYFIHBIH METOAL TOSHATIE HPHPO! 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 L https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 10 https://m.edso00.ru/f16b68d7
N bu6mmoreka [JOK
2.3 C 5 1
TATHIA TRCpAOTO Ted https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3 10 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/f16b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 15 1
OCHOBBI MOJIEKYIIIPHOKUHETHUECKON TEOPHH https://m.edsoo. ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMMIIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
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33 Arperartsble coctosiHUs BelecTBa. da3oBbie 14 bubnunorexa [JOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pasnen 4. DJIEKTPOJJUHAMUKA
bu6mmoreka [{OK
4.1 24
DIICKTPHHECKOE 1071C https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 II 24
OCTOMHHRIH SICKTPHACCIAH TOX https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
43 ToKH B pasIIHHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznea 5. DU3SHUYECKHI TIPAKTUKYM
. bu6mmoreka [IOK
>1 Dusirieckuit IPAKTHiyM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Pesepetioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 MarnuTHO€ noJe 14 https://m.edso0.ru/39859f
1
bu6moreka [IOK
1.2 DneKTpoOMarHuTHasE WHIYKITUS 13 1 https://m.edso0.ru/39859f
1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHudeckue KojieOaHus 10 https://m.edso0.ru/39859¢f
1
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 https://m.edso0.ru/39859¢f
1
MexaHu4YecKue U 3JIeKTPOMarHUTHHIE bubmotera [JOK
2.3 P 10 1 https://m.edsoo.ru/39859¢f
BOJIHBI 1
bu6mmoreka [JOK
24 OnTHka 25 1 https://m.edsoo.ru/39859¢f

1
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Uroro mo pazneny 60
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
bubmmorexa [{OK
3.1 Ocnosrel CTO 5) 1 https://m.edsoo0.ru/39859f
1
Hroro no pazgeny 5)
Pa3znen 4. KBAHTOBASI ®DU3UKA
bubmmoreka [{OK
4.1 KopnyckynspHo-BOTHOBON Ayalin3m 15 https://m.edso0.ru/39859ef
1
bu6moreka [IOK
4.2 ®dusnka aToma 5) https://m.edso0.ru/39859¢f
1
®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX bubmiorexa HOK
4.3 P P 5) https://m.edso0.ru/39859¢f
YaCTHII 1
Hroro no pazgeny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJIeMEHTBI aCTPOHOMUU U acTPO(PHU3UKH 12 https://m.edso00.ru/39859¢f
1
Utoro no pazneny 12
Pa3znen 6. PUSMYECKHM MPAKTUKYM
bu6mmoreka [JOK
6.1 dusnuecKuil NpaKTUKyM 16 16 https://m.edsoo.ru/39859ef
1
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Uroro mo pazneny 16
Pa3nea 7. OBGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001IeHUE
MIPEIMETHOTO COJCPKAHUS U OTBITA bubmorexa HOK
7.1 P P . 15 https://m.edso0.ru/39859ef
JESITeIIbHOCTH, IPHOOPETEHHOTO MTPU L
n3ydyeHuu kypea ¢pusuxu 10 — 11 knaccos B
Hroro no pazgeny 15
bubmmoreka [{OK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859ef
1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTtuyecku
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI e padoTbl
pecypchbl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa o 1 bubnuorexa [JOK
IpUpoJie 02.09.2024 | https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METOIbI 1 bu6moreka [IOK
WCCIIeIOBaHUS (PU3MUECKHUX SIBICHUH 03.09.2024 | https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoisl. Habmonenue u 1 bubnmorexa [JOK
] 04.09.2024 | https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hH3HKE
4 Crioco0Ob1 u3MepeHus GPU3HIECKIX 1 bubnuoreka [IOK
BEJIMYHH 05.09.2024 | https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmmorexa [TOK
P P 06.09.2024 | https://m.edsoo.ru/7f18fda3
BEJTUYMH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (pu3uku B (GOpMUPOBAHUN 1 bubnunoreka [JOK
COBPEMEHHOU Hay4yHOU KapTUHBI MUPA, 09.09.2024 | https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JESITENbHOCTH JIOACH
Mexanuueckoe nBmkeHue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MexaHudeckoro aBuxkeHusd. [Ipsamas u 10.09.2024 | https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
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€ro MPOESKIIMU HA OCH KOOP/IMHAT. 11.09.2024 | https://m.edsoo.ru/30a108a5
Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

PaBHOMEpPHOE ITPAMONIMHENHOE

9 nekenue. ['paduueckoe onvcanue bubnuorexa [JOK
PaBHOMEPHOTO MPSIMOJTMHEHHOTO 12.09.2024 | https://m.eds00.ru/89ba7190
TIBUKCHUS

10 CrnoxeHue nepeMeIeHnii i CKOPOCTEH. bubnuorexa [JOK
Pemenue 3amau 13.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHUE.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimosuHetHOE IBUKEHHE C 16.09.2024 | https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHEHHOTO IBUKEHHUSI C bubamorera LOK

P 8 17.09.2024 | https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe masieHne. Y CKopeHue

13 CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT 18.09.2024 | https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY 19.09.2024 | https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS

15 CKO oi?: [lepuon u yactora bubmmorexa [JOK

POCTE. TIEpHOA ' 20.09.2024 | https://m.edsoo.ru/33196fbe
LlenTpOocTpeMUTENBHOE U TIOJHOE
YCKOpEHHUE
16 KonTposneHas paboTa o teme bubnuorexa [IOK
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"Kunemaruka" 23.09.2024 | https://m.edsoo.ru/1242f32e
IIepsblii 3ak0H HproTOHA.

17 NHepunanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[Ipunuun otHOCUTENBHOCTH ["asmmest. 24.09.2024 | https://m.edsoo.ru/5a9e4a64
HewnepumansHbie CHCTEMBI OTCUETA

. bubmmoreka [{OK

18 Cuna. PaBHOJCHCTBYIOWAs CHIA. https://m.eds00.ru/141d383
Bropoii 3akon Herorona. Macca 25.09.2024 . T '

19 B3anmopeiicteue Ten. Tpetnii 3akoH bubnuorexa [JOK
HeroTona 26.09.2024 | https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne

20 3ap aqu{a 1} }I’/IHMSHeHI/I: 3aKOHOB bubamorexa [JOK

8 P 27.09.2024 | - https://m.edsoo.ru/bdfa97fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBaJICHTHOCTh 'PAaBUTALIMOHHON U bubamorera LOK
. P B 30.09.2024 | https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

29 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [JOK
CBOOOIHOTO ITaJICHUS 01.10.2024 | https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI 02.10.2024 | https://m.edsoo.ru/11abfa0a
Kennepa

bubnuoreka [JOK

24 . I'yka. B
Cuna ynpyroctit. 3aon yka. Bec tena 03.10.2024 | https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u Buasl cun bubnuoreka [IOK

25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase https://m.edso0.ru/1fa86499

. 04.10.2024
C Y4E€TOM CHUJIBI COIPOTUBIIEHUS CPEBI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK



https://m.edsoo.ru/1242f32e
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nasienne. Cuia Apxumena 07.10.2024 | https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPIOE TEIIO. bubnuorexa [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnuorexa [JOK
08.10.2024
JIBH>)KEHUE TBEPJOIO Tena https://m.edsoo.ru/2b95d57¢e
bubmmoreka [{OK
28 MOMEHT CUJIbl OTHOCHUTENIBHO OCH httos://m.edsoo.ru/653d345
BpamieHus. [1nedo crter 09.10.2024 9 T '
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBepaOMYy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
YcioBus paBHOBECHSI TBEPOTO TelIa. 10.10.2024 | https://m.edsoo.ru/9aa79a7d
Buns!r paBHOBecus
bu6moreka [IOK
30 P
cHierHe sajat 11.10.2024 | https://m.edsoo.ru/dclcaac0
31 KonTtponsHas paboTa o Teme bubnuoreka [IOK
"Ilnnamuka. Cratuka TBepaoro teia'" 14.10.2024 | https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
bu6mmoreka [IOK
CUCTEMbI MaTepuajIbHbIX ToueK. LleHTp
32 https://m.edsoo.ru/4bb8294
Macc CUCTEMbl MaTepPUATbHBIX TOYCK. 15.10.2024 b
Teopema o ABMKEHUU LIEHTPA Macc B
NMiynbse cuiibl 1 UI3MEHEHHE UMITYIbCa
33 Tena. 3aKOH COXpaHEHUsI UMITYJIbCa bubmorexa HOK
' P FIBea: 16.10.2024 | https://m.edsoo.ru/13f0a221
PeakTuBHOE ABIKEHUE
MoMeHT uMItynibca MaTepuaibHON
34 touku. [IpeacraBienne o COXpaHEHUU bubnuoreka [JOK
MOMEHTA UMITYJIbCaA B LEHTPAIbHBIX 17.10.2024 | https://m.edsoo.ru/d6532eb9
TOJISIX
bu6mmoreka [JOK
35 P
cHicHie sajat 18.10.2024 | https://m.edsoo.ru/f7706d63
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PaboTa cusbl Ha MAJIOM U Ha KOHEYHOM
nepemeneHuu. [ paduueckoe

bu6mmoreka [{OK

36
MpEeCTaBICHUE PAOOTHI CHIIBIL. 21.10.2024 | https://m.eds00.ru/913974c7
MOIIIHOCTH CHIIBI
Kunernueckas sneprus. Teopema 00
37 HM3MEHECHUH KMHETUYECKOM SHEPTHUHU bubmmorera [JOK
N p 22.10.2024 | https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOM TOUKH
[ToTeHIMAaIbHBIC ¥ HEIOTEHIIHATBHBIC
38 cwisl. [ToTeHnnansHas SHEPrus bubnmorexa LHOK
) prits. 23.10.2024 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTh
Tperbst KocMudeckast CKopocTh. CBsI3b
pabOThI HEMTOTCHIIHATIBHBIX CHJI C
39 M3MEHEHHEM MEXaHHYECKOW YHEPTUU bubnmorexa [IOK
24.10.2024 | https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUH
Yupyrue u He 1€ CTOJIKHOBEHHUSI.
40 Y Ezlr{eHne B(ZH If }JIIFJH/I ISl UeaNbHOM bubmorexa TOK
P PHYILIH 201 vl 25.10.2024 | https://m.edsoo.ru/f30f43b6
KHUJKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnunoreka [JOK
COXpaHEHUs B MeXaHUKe" 06.11.2024 | https://m.edsoo.ru/474e7c4a
PaszButHe npeacTaBieHui 0 MpUPOAL
42 TETIOThI OI():HI([)BHBIG nonoxce}i/l: l\flIKT bubmorexa HOK
' ' 07.11.2024 | https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMXKEHHE
Ctpoenne ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeJ. XapakTep JABUKEHUS U bubmorexa HOK
PAGRE TS, SapakieD A 08.11.2024 | https:/m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIECTBA
44 Macca 1 pazmepbl MOJIEKYJI (AaTOMOB). bubnuorexa [IOK
Komunuectso BemectBa. IlocTostHHAas 11.11.2024 | https://m.edsoo.ru/c5b72ab7
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ABoraapo

Temmnepatypa. TeruoBoe paBHOBecHe.

bu6mmoreka [{OK

4 .
3) LlIkana Lensous 12 11.2024 gttps.//m.edsoo.ru/0070d49
bu6mmoreka [{OK
4 P
6 clicHue satat 13.11.2024 | https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 4 .T
ACAUILHBIH T3, £ a50BbIE SaROHb! 14.11.2024 |  https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuorexa [JOK
Pemenwue 3amau 15.11.2024 | https://m.edso0.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHA 18.11.2024 | https://m.edsoo.ru/14e02d1f
bu6mmoreka [IOK
M3omnporieccs B naeaqTbHOM Ta3e ¢
50 https://m.edso0.ru/68878d5
OCTOSHHBIM KOJIMYECTBOM BEII[ECTBA 19.11.2024 1
I'paduaeckoe npencraBaeHue bubnuoreka [IOK
51 : :
H30IIPOIIECCOB: U30TEPMA, U30X0Pa, 20.11.2024 https://m.edso00.ru/1344327
n3obapa b
bu6mmoreka [JOK
52 o MKT
CHOBHOE ypasHerHe 21.11.2024 | https://m.edsoo.ru/c8094721
bubmuoreka [JOK
53 P
clieHie satat 22.11.2024 | https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TeMIIepaTyphbl
TEPMOAMHAMUYECKOHN CHCTEMBI CO
54 CcpedHel KHHETHYECKON dHEpruen 95 11.2024 https://m.edsoo.ru/c38af875
MOCTYNATENBHOTO TEIIOBOTO
JBUKEHHS €€ 9acTHUIl
55 O06o01IeHre U cucTeMaTr3amusa 3HaHUHA bubmuoreka [JOK
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o teme "OcHoBbl MKT" 26.11.2024 | https://m.edsoo.ru/09d12fd8
56 KonTtponsHas padora o Teme "OCHOBBI bubnuorexa [JOK
MKT" 27.11.2024 | https://m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucTema.
3ananue BHEMIHUX ycinoBui 1uist T
CUCTEeMbI. BHeNIHHe U BHYTPEHHHE
S7 napametpsl. [Tapamerpst T]] cuctemsr brbmmorexa [OK
P pet. 1ap P 28.11.2024 | https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAUCHUS BEJIMYH,
OTNMCBHIBAIOIINX €€ HA
MHKPOCKOTIMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 Camomnpou3sBojibHas penakcaius T/ bubmorexa OK
P P H 29.11.2024 | https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Moienp uieaabHOTO ra3a B bubmuorexa [JOK
59 Y /. :
TEPMOJIMHAMUKE cinomzm 02.12.2024 https://m.eds00.ru/2935500
MIPUMEHUMOCTH 3TON MOJENN 1
VYpaBuenue Mengeneea-Knanelipona bubmuorexa [JOK
60 .
U BBIPAKECHUE VISl BHYTPEHHEH dHEPIUU 03.12.2024 | https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEH SHEpruu
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [JOK
KBasucrarndeckue u HECTaTHIECKUE 04.12.2024 | https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
bubnuoreka [JOK
62 TEepMOIUHAMHUKE. Brruncienue paboThl httos:/im.ed 7414573
o rpauky mporecca Ha pV- 05.12.2024 g RS- 0500.1
JuarpamMme -
63 Tennonepenaya kak crnocod U3MEHEHUS bubnuorexa [IOK
BHyTpeHHel sHeprun TJl cucremsl 6e3 06.12.2024 | https://m.edsoo.ru/3d73456
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COBepILIEeHUS pabOTHI

1

KonBeknys, TermonpoBoHOCTb,

bu6mmoreka [IOK

64
U3JIy4yeHue 09.12.2024 | https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoThl. TennoéMKoCcTh
65 Tena. YIeapHas U MOJIsipHas bubnuorexa [JOK
TETUIOEMKOCTH BEIIECTBA. Y JICTbHAS 10.12.2024 | https://m.edsoo.ru/7ba67355
TEIUIOTA CTOPAHUS TOTIIBA
66 Pacuér xonuuecTBa TEMIOTHI MTPU bubnuoreka [JOK
TeTuIonepeaue 11.12.2024 | https://m.edsoo.ru/1db5ad4e
bu6moreka [IOK
[Tonsatue 06 annabaTHOM TIpoIIECcCe.
67 . https://m.edso0.ru/d809882
[TepBrIit 3aK0OH TEPMOTMHAMUKH 12.12.2024 4
KonudecTBo TemioTel 1 paboTa Kak
68 Mepbl I3MECHECHHS BHYTPEHHEH dHEPTUH bubmorexa [IOK
P P P 13.12.2024 | https://m.edsoo.ru/b047alcd
Tl cucrtemsbl
BTopoii 3aKOH TEpMOAMHAMUKY TS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [JOK
nporieccoB. HeoOpaTumocTh 16.12.2024 | https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
marruH. KIT/I 17.12.2024 | https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3HaueHue KIT/. [ukn bubmuoreka [JOK
Kapuo 18.12.2024 | https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
72 P
cHicHHe sajad 19.12.2024 | https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BAaHUSI TETUIOBBIX JIBUTATEIICH bubmorexa HOK
g ' 20.12.2024 | https://m.edsoo.ru/9867aaa7

TemnmoBoe 3arpsA3HCHUC OKPY)KaIOH_Ieﬁ
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cpenbl

74 Pemenue 3anau bubamorexa LOK
A 23.12.2024 | https://m.edso0.ru/c8c70432
O000111IeHrEe B CHCTEMAaTH3aUs 3HAHUI
75 no teme "Tepmoaunamuka. TemnaoBnie bubmnorexa [TOK
epmod ' 24.12.2024 | https://m.eds00.ru/28d62b3f
MaIITHHBI
KonTponsHas pabora o teme
76 "TepmoanHamuka. TemnoBsie bubnmorexa LOK
p | ) 25.12.2024 | https://m.edsoo.ru/1b6e26¢5
MaIITHHBI
[TapooOpazoBanre U KOHICHCAIIHS.
77 Ucnapenne u kumienne. Y nenpHas bubmorexa HOK
P ihde 26.12.2024 | https://m.edsoo.ru/6f8e6777
TEIUIOTa MapooOpa30BaHU
HacplImmenHbie 1 HeHACHIIICHHBIC TTapPHI.
KauecTBeHHas 3aBHCUMOCTbD IIJIOTHOCTH
Y JTABJICHUS HACBIIICHHOTO MMapa OT
78 TeMIIeEpaTyphbl, UX HE3aBUCHUMOCTD OT bubmiorexa HOK
TEPATYPEL, 27.12.2024 | https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIEHHOTO TIapa.
3aBUCHMOCTH TEMIIEPATyPhl KUIICHUS
OT JaBJICHHS B )KUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCOIIOTHAS U bubnuoreka [JOK
OTHOCHUTEJIbHAs BIAXKHOCTh 07.12.2024 | https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 P
CHICHHE 3aAat 09.01.2025 | https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucrammyeckue u
81 amopdHble Tena. AHU30TPONHS Bu6mmorexa LIOK
P ’ p 10.01.2025 | https://m.edsoo.ru/20a88a03
CBOMCTB KPHCTAJIIOB
82 [InaBneHne u KpucTaLIA3ALMSL. bubnuorexa [IOK
V aenpHasg TEIIOoTa IJIaBJIEHUS. 13.01.2025 | https://m.edsoo.ru/6ee91e9f
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Cybnumarus

Hedopmaruu TBEpAOTO TENA.

83 Pactsoxenue u cxxatue. Cnur. Moayib brbamorexa [OK
F AT Iva 14.01.2025 | https://m.edsoo.ru/dalaabl10
IOwnra. Ilpenen ynpyrux nedpopmanuii
TermoBoe pacmmpeHue KUIKOCTEN U
84 TBEPABIX TEJI. AHTAPMOHHU3M TEILIOBBIX bubmorexa HOK
P . 15.01.2025 | https:/m.edsoo.ru/7ba5edf2
KoJIcOaHWI YacTHUIl BEIIECTBA

85 [IpeoGpa3oBanue s3Hepruu B pazoBbIX bubnuorexa [JOK
nepexoiax 16.01.2025 | https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 % 0

PABHEHHE TEILIOBOTo banarca 17.01.2025 | https://m.edsoo.ru/ab1521fb
bu6moreka [IOK

87 P

CHICHHE Saad 20.01.2025 | https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

88 Kanunnspueie sapnenus. JlaBienue noa bubmuorexa [JOK
HCKPUBJICHHOW MMOBEPXHOCTHIO 21.01.2025 | https://m.edsoo.ru/b42f1f97
x)unkoctu. @opmyna Jlamnaca
O06o01eHre 1 cucTeMaTru3amus 3HaHUA

89 1o Teme "ArperatHbie COCTOSIHHS bubmmorexa [TOK

P " 22.01.2025 | https://m.edsoo.ru/0b52575¢c
BeniectBa. DazoBbIe MEPEXOIbI
KonTposnsHas paboTa 1o Teme
90 "ArperatHple COCTOSIHHS BEIICCTBA bubmmorexa [IOK
P \ B ' 23.01.2025 | https://m.edsoo.ru/7dc2a739
dazoBbIe EPexoIbl
DreKkTpu3alys Tel U e€ IpOsBICHUS.

o1 Onektpuyeckuid 3apsa. [[Ba Bunia bubnuoreka [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBogHuKH, 24.01.2025 | https://m.edsoo.ru/1aff445f
TUDTIEKTPUKHU U TIOTYIPOBOJHUKU

92 OneMEHTapHBIN MEKTPUUIECKUH 3apsia. bubnuorexa [IOK
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3aKOH COXpaHECHHUS AIIEKTPUICCKOTO 27.01.2025 | https://m.edsoo.ru/f49afd24
3apsizia
B . bubnuorexa [JOK

93 3aMMO/ICHCTBHE 3apsI0B. TodeyHbIe hitps://m.edsoo.ru/445b774
3apsnbl. 3akoH Kynona 28.01.2025 6 — '

bubmmorexa [{OK

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

29.01.2025 https://m.edsoo.ru/08fc19bc

95 Dnektpuyeckoe nose. Ero neiictBue Ha bubnuorexa [JOK
IEKTPUICCKHE 3aPSI/IbI 30.01.2025 | https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [IpoOHneiit 3apsn. Jluauu bubnuoreka [IOK
HATPSHKEHHOCTH DIIEKTPUIECKOTO TIOJISL. 31.01.2025 | https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUECKOE T0JIe
[ToreHmanbHOCTH bubmuorexa [JOK

97 ANEKTPOCTATHUUECKOTO 1MOJIs. PasHOCTH 03.02.2025 https://m.edso0.ru/8002144
MOTEHIIMAJIOB U HAIIPSKEHUE 7
[ToTenumanpHas 3Heprus 3apsia B

98 KT L(;CTaTI/ILIeCKOI\I/I) oJie I;_I(?TGH nain bubmorexa HOK

P ] t 04.02.2025 | https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHITUAJIOB JIJIS bubmorexa HOK
P o A 05.02.2025 | https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [IpuHuun cyneprno3unun bubnunoreka [JOK
EKTPUYECKUX MTOJIEN 06.02.2025 | https://m.edsoo.ru/Ocfeda6e

bu6mmoreka [JOK

101 P

cHicHie sajat 07.02.2025 | https://m.edsoo.ru/5a582263
102 ITone Toueuynoro 3apsga. [Tone bubnuorexa [IOK
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PaBHOMEPHO 3apsHKEHHOU chephl 10.02.2025 | https://m.edsoo.ru/b297b5c3
[Toe paBHOMEPHO 3apsKEHHOTO TIO
103 00bémy 1rapa. ITose paBHOMEpPHO bubmorexa HOK
Y 13 ' P . p 11.02.2025 | https://m.edsoo.ru/f7a665ee
3apsHKEHHONW OECKOHEUHOM TII0CKOCTH
104 [IpoBOAHUKH B 3IEKTPOCTATHYECKOM bubnuorexa [JOK
noJie. Y CIIoBHE paBHOBECHS 3apsI0B 12.02.2025 | https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnuorexa [JOK
ANEKTPOCTATUYECKOM II0JIC 13.02.2025 | https://m.edsoo.ru/060ebab5
Konpnencarop. DnekTpoéMKOCTh
106 KOHJIeHCaTopa. DJIEKTPOEMKOCTh bubmorera [JOK
A pa- P 14.02.2025 | https://m.edsoo.ru/845b473
IJIOCKOTO KOHCHCATOpA
107 [TapannenbHOE COEMHEHHE bubmuorexa [IOK
KOHJ/ICHCAaTOPOB 17.02.2025 | https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTenbHOE COEMTMHEHUE bu6moreka [IOK
KOHJICHCAaTOPOB 18.02.2025 | https://m.edsoo.ru/1€992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa bubmorexa IOK
P P A P 19.02.2025 | https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pewwenne 3azau https://m.edsoo.ru/5fb2ach5
20.02.2025 | https://m.edso0o.ru/2743404
0
JIBro>keHue 3apsiKEHHOW YaCTUIIbI B bubnuoreka [JOK
111
OJIHOPOJTHOM DJICKTPUUYECKOM T10JIe 21.02.2025 | https://m.edsoo.ru/8341d6ac
112 P
eIIeHUE 3a/1a4 94.02.2025
113 O06o01eHre U cucTeMaTr3amusa 3HaHUHA bubmuoreka [JOK
o TeMe "JneKkTpudeckoe nose"” 25.02.2025 | https://m.eds00.ru/5752603f
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KonTtposneHas paboTa 1o teme

bu6mmoreka [IOK

114 "DnexTpuueckoe moje" 26.02.2025 | https://m.edsoo.ru/cefe90e9
Cuna toxa. [TocTossHHBIN TOK. Y CIOBUS bu6mmoreka [{OK

115 CYyILECTBOBAHUS IIOCTOSHHOIO 97.02.2025 https://m.edso0.ru/233311b
DJIEKTPUYECKOTO TOKA 5

116 | Merounnicn oxa. Hanpsoicenie 1 5/1C 28.02.2025 ]r?t?gsﬂ/P/I;Tee;(;? r(a/léssgans

117 3akoH Oma Juis y4acTKa LEMH. bubmuoreka [IOK
DNEKTPUUIECKOE COMTPOTUBIICHHE 03.03.2025 | https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTHUBIICHUS

118 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €r0 bubnuoreka [IOK
JUTMHBI ¥ TIOMIA/IA TOTICPEIHOTO 04.03.2025 | https://m.edsoo.ru/95fcdf51
CCUYCHUS

119 VY enpHO€ CONPOTHBIICHUE BEILIECTBA. bu6mmoreka [IOK
Pemenne 3amau 05.03.2025 | https://m.edsoo0.ru/437f8300

120 [TocnenoBarenbHOE, MapajuiebHOE, bu6mmoreka [IOK
CMEIIaHHOE COCTMHEHHUE MTPOBOTHUKOB 06.03.2025 | https://m.edsoo.ru/236f7e07

121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubnunoreka [JOK
ueneit. [Ipasuna Kupxroda 07.03.2025 | https://m.edsoo.ru/1794cf37

bu6mmoreka [JOK

122 Pemenue 3amau 10.03.2025 gttps://m.edsoo.ru/3881b46

123 PaGota snexTpuyeckoro Toka. 3aKoH bubnunoreka [JOK
Jxoyns —Jlenna 11.03.2025 | https://m.edsoo.ru/a3605c5c¢

bubnmuoreka [JOK

124 | Peutenite saxay 12.03.2025 https://m.edsocl)_.[ru/6761bf0f

125 MOoUIHOCTh 3JEKTPUUYECKOTO TOKA. bubnunoreka [JOK
TemnoBass MOIITHOCTE, BRIACIsIeMas Ha 13.03.2025 | https://m.edso0.ru/99750a6f
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pesucrope

126 Pemrenue 3amau Bubmnotexa LIOK
14.03.2025 | https://m.edsoo.ru/eb72fc24
197 OJ1C u BHyTpeHHEE CONIPOTUBIICHHE bubnuoreka [JOK
HCTOYHHKA TOKa 17.03.2025 | https://m.edsoo.ru/72d453af
128 3akon Oma Jyist IOJTHOM (3aMKHYTOM) bubnuorexa [JOK
ANEKTPUICCKON IIETTH 18.03.2025 | https://m.edsoo.ru/221f40fb
bubmmoreka [{OK
129 Pemrenue 3amau 19.03.2025 gttps://m.edsoo.ru/3580b67
bubnuorexa [JOK
130 MomroCTE HCTOHRNKE TOKA 20.03.2025 | https:// m.edso;.I ru/a0ae51d8
bubnuorexa [JOK
131 Kopotkoe samikaiite 21.03.2025 | https:// m.edsocL).I ru/546f5632
132 Konpaencarop B ienu NoCTOSIHHOTO bu6mmoreka [IOK
TOKa 02.04.2025 | https://m.edsoo.ru/35368f3e
bubmuoreka [JOK
133 Pemterme saza 03.04.2025 https://m.edsoc%.lru/4410cef0
134 Pemenne 3agau mo treme "IlocTOSIHHBIN bubnmuoreka [JOK
ANEKTPUIECKUH TOK" 04.04.2025 | https://m.edsoo.ru/a7340a29
" N bu6mmoreka [JOK
135 Penrerine Saﬂatj 1o T,eMe Hocrostetii https://m.edsoo0.ru/744261b
ANEKTPUYECKUH TOK 07.04.2025 3
136 Pemenne 3agau mo treme "IlocTOSIHHBIN bubmuoreka [JOK
EKTPUYECKHM TOK" 08.04.2025 | https://m.edsoo.ru/eb5d4687
137 O06o01eHre U cucTeMaTr3amusa 3HaHUHA bubmuoreka [JOK
1o TeMe "[1oCTOSIHHBIN 2IEKTPUYECKU 09.04.2025 | https://m.edsoo.ru/bfd7a050
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TOK

KonTtposneHas paboTa o teme

bu6mmoreka [IOK

138
"IloCTOSIHHBIN 27eKTpUYECKU TOK" 10.04.2025 | https://m.edso0.ru/1885ddf1
DnexTpuyeckas IpoBOJUMOCTh
139 Pa3IMYHBIX BEHIECTB. DJIEKTPHUCCKHI brbamorexa [OK
’ 11.04.2025 | https://m.edsoo.ru/da794295
TOK B MeTaj1ax. CBEpXIpOBOIUMOCTD
DNEeKTPUYECKUN TOK B pacTBOpax u bubnuorexa [JOK
14 . /. :
0 pacriaBax 3JeKTPOJTUTOB. 3aKOHBI 14.04.2025 https://m.edso0.ru/4b42349
dapaiest IS AIEKTPOIIH3a 1
. bubmuorexa [JOK
141 C) i
JICHTPHHCUKHIL TOK B rasax. ZLiasMa 15.04.2025 | https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubnuorexa [JOK
Baxyymubie npu0opbl 16.04.2025 | https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUI TOK B bubnuoreka [IOK
TTOJTYTTPOBOTHUKAX 17.04.2025 | https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 II 0 . .
OJIYITPOBOTHUKOBBIE TTPUOOPHI 18.04.2025 gttps //m.eds00.ru/8362220
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HApPsKEHUS
B LIETIM TIOCTOSTHHOTO TOKA MPY MOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 u3Me I/ITeJ'ILHLII)l( ncprl)/l6o oB" WU Bubmmorexa LIOK
" P PHbOP . 21.04.2025 | https://m.edsoo.ru/5643ea56
3HAKOMCTBO C IIU(PPOBOI
nabopatopueii no ¢uzuke. [pumepsr
n3MepeHus: GU3NYECKUX BETUYUH TIPH
MTOMOIIY KOMITBIOTEPHBIX TaTYHKOB"
146 Pu3NUEeCKUi MIPAKTUKYM IO TEME bu6mmoreka [JOK
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"N3yueHne HepaBHOMEPHOTO JABUKEHUS
C LEJIBIO ONPEACIICHUSI MTHOBEHHO M
ckopoctH"

22.04.2025

https://m.edsoo.ru/f6292f5f

147

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Ipu
MPSIMOJIMHEHHOM paBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIocKocTH"
nin "HccnenoBanue 3aBUCUMOCTH TYTH
OT BPEMEHH TIPH PaBHOYCKOPEHHOM
IBIOKeHUN"

23.04.2025

bubmmoreka [{OK
https://m.edso0.ru/6960b6ef

148

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3mepeHue yckopeHusi CBOOOIHOTO
nagenus" win "M3yduenve nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

24.04.2025

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

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS TeJa 1Mo
OKPYXHOCTH C TIOCTOSTHHOM TI0 MOTYJTIO
ckopocthio" win "MccnenoBanue
3aBHCHUMOCTH TIEpHOJ1a 0OparieHus
KOHHMYECKOTO MasiTHUKA OT €ro
napameTpoB"

25.04.2025

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

150

DuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHue paBHOAECUCTBYIOLIEN CUJIIBI
TIPH IBIDKEHUU OpyCcKa M0 HAKIOHHOM
mwiockocTu" wim "[IpoBepka runoTesbl
0 HE3aBHCHUMOCTH BPEMEHH JIBUKEHUS
Opycka 1Mo HaKJIOHHOH MIOCKOCTH Ha
3a/IaHHO€ PAcCTOSIHUE OT €ro Macchl”

28.04.2025

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

151

Du3N4eCKUi MPAKTUKYM I10 TEME

bu6mmoreka [JOK
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"HccnenoBanue 3aBUCUMOCTH CUII
YIPYrOCTH, BO3HUKAIOIIUX B IIPYKUHE
Y PEe3MHOBOM 00paslie, OT UX
nedpopmanuun” mwim "Uzyuenue
JABMOKCHUA CUCTCEMBI TCJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
650K"

29.04.2025

https://m.edsoo.ru/b55b81al

152

@uU3NYEeCKU IPAKTUKYM I10 TEME

"N3mepenue ko3ppuirienTa TpeHus mno

BEJIMYMHE YIIIOBOTO KOAPPUIIEHTA
3aBucumoctu Frp(N)" nmm
"UccnenoBanue NBUKEHUsI OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C IEPEMEHHBIM
ko3 durmenTom TpeHus" uiIu
"N3ydyenue NBMKEHUS rpy3a Ha Baly €
TpeHuem"

30.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/b83b160
7

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue yCcaoBUI paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
BpaieHusa" unm "KoncrpyrpoBanue
KPOHIUTEHHOB M pacy€T CUII
ynpyroctu" unn "U3yyenue
YCTOMYUBOCTH TBEPAOIO TeNa,
HUMEIOIIETO IJI0IIaAb ONophI"

05.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

DuU3NYECKUN IIPAKTUKYM 110 TEME
"N3mepenune ummynbca Tena 1no
TopMo3HOMY IyTu" nnu "M3mepenune
CHJIBI TSITU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIIS U MOIITHOCTHU CHJIBI

06.05.2025

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



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
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Taru" nim "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJa C UMITYJIbCOM CHUJIbI"
niu "HccnenoBanue coxpaHeHUs!
HMITYJIbCA IPU YIIPYTOM
B3auMoeiicTBun" win "M3mepenne
KUHETUYECKOM SHEPIUu Tena 1o
TOPMO3HOMY ITyTH"

155

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3ydyeHne u30TepMHUECKOro Iporecca
(peKOMEHJ0BAHO UCIOJIb30BaHHE
uudposoii 1aboparopun)" wiu
"M3ydyeHnne n30Xo0pHOTro mporecca’ uin
"N3yuenne n3zobapHOTO TIporiecca’ wim
"IIpoBepka ypaBHEHUSI COCTOAHUS"

07.05.2025

bu6moreka [IOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEMmI0EMKOCTH"
unu "HccnenoBanue mpoiiecca
OCTBHIBaHHUS BEIIeCTBA" MM
"HccnenoBanue aquadbaTHOTO
npouecca" unu "N3yuenue
B3aMMOCBSI3U SHEPTUH
MEXMOJIEKYJSPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEH"

12.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l

157

DU3NYECKU IPAKTUKYM I10 TEME
"N3yueHue 3akOHOMEPHOCTEN
WCTIapeHUs KUAKOCTEN" i
"N3mepenue yaenpHON TETIOThI
niaBieHus apaa" unum "M3yuenue
CBOMCTB HACBIIIEHHBIX apoB" MU

13.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5



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

"N3mepenne abCOIOTHOM BIAKHOCTH
BO3/yXa M OI[EHKAa MaCChl TIApOB B
nomenieHuu". Mamepenue
Kod(pHIIHEHTA TOBEPXHOCTHOTO
HATSOHKCHUS

158

PuU3N4EeCKUH IPAKTUKYM 110 TEME
"HaGmntoienne mpeBpaiieHust SHEpPTruu
3apsKEHHOTO KOHEHCATOPa B SHEPTHI0
M3JIyYeHHS CBETOMO A" HIIH
"N3ydyeHue npoTekaHus ToKa B LEMH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
MOTEHIIMAJIOB (HANPSDKEHUs) PU
[IOCJIEA0BATEILHOM COETMHEHUHN
KOHAEHCATOpOB"

14.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yieabHoro
COMPOTHBIICHUS IPOBOJIHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CHUJIbI
TOKa OT HAIIPSDKEHUS JJIS JIAMITbI
HakajauBaHus"

15.05.2025

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

160

DU3NYECKU IPAKTUKYM I10 TEME
"Habnronenune anekTpoiusa" uim
"U3mepenue 3apsaa 0AHOBATIEHTHOTO
noHa" mnu "UccinenoBanne
3aBUCHMOCTHU CONMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI' WU

16.05.2025

bu6mmoreka [JOK
https://m.edsoo0.ru/64b6e901



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

"CHsiTHE BOJBT-aMIIEPHON
XapaKTEePUCTUKHU quoaa”

PesepBubiit ypok. O60011eHIE 1

161 CHCTEMaTH3alMs 3HAHUH 10 TeME bubmorexa HOK
. H" 19.05.2025 | https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBHbiit ypok. O60011IeHNE U bubnuorexa [JOK
162 i J/m. :
CUCTEeMaTH3alMs 3HaHUH 10 TeMe 20.05.2025 https://m.eds00.ru/3149956
"TuHamuka" b
PesepBubriit ypok. O600meHne u
163 CI/ICTIe)MaTmZEHs{ 3HaHI/If/I'Iu 10 TEME bubnmorexa LOK
" " 21.05.2025 | https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOTO TENa
PesepBubIit ypok. O600meHne u
164 CI/ICTIe)MaTH?,ZEHs{ 3HaHI/If/I'Iu 0 TEME bubmorexa LOK
" Y 22.05.2025 | https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHCHHS B MEXaHUKE
Peseprubrit ypok. O6001eHNE 1
165 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bubmuorexa [JOK
"OCHOBBI MOJIEKYJISIPHOKHUHETUYECKOU 23.05.2025 | https://m.edsoo.ru/de148976
Teopun"
PesepBubIit ypok. O6001IeHNE U
166 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bubnmuoreka [JOK
"TepmoauHamuka. TeroBbie 26.05.2025 | https://m.edsoo.ru/Obcc77cl
MaIIuHBI"
PesepBuslit ypok. O600mIeHE U
167 CHCTE€MaTHU3alus 3HaHUHI 110 TEME bubnuoreka [JOK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoap”
168 PezepBHblit ypok. O0001IEHNE U bubnuorexa [IOK

CHCTeMaTHU3allus 3HaHUI 0 TeMe

https://m.edsoo.ru/f2381c0c



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c

"DnexTpuueckoe mnoje"

PesepBHelit ypok. O600IIeHNE 1

. bubnuorexa [JOK
169 CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN 2JIEKTPUUYECKUN TOK
PesepsHblit ypok. O60011EHNE U
P P . bubnuorexa [JOK
170 CHUCTEeMaTHU3alMsl 3HAHUI 110 TEME 1
" " https://m.edsoo.ru/cc7681d4
Toxu B pa3snmuuHbIX cpenax
OBUIEE KOJIMYECTBO YACOB I10
. 170 16

[TPOTPAMME



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

11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypchl
BzaumopelicTBrEe MOCTOSHHBIX
bubmmoreka [{OK
1 MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MarunutHoe nojie. ['unoreza Ammnepa
BekTop MarHUTHOM WHIYKITUH.
2 [Tpun pym cyme nosmujzK MAarHATHBIX 1 bubmorera [IOK
P UH ynep . https://m.edsoo.ru/4clabcch
nosei. JIMHUM MarHuTHOM MHITYKIIUH
bu6moreka [IOK
MarsuTHO€ T0JIe TPOBOIHUKA C
3 1 https://m.edso0.ru/d35d526
TokoM. OnbIT Dpcrena ”
4 Cuna Amriepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
5 Pemtenue 3amay 1 Eubmrorexa HOK
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsyKEHHON 1 bubnuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 Pemenue 3amau 1
A https://m.edsoo.ru/504e98c7
9 Pa6ora cunsl Jlopenna 1 bubnuorexa [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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https://m.edsoo.ru/504e98c7

https://m.edsoo.ru/d518be4b

bu6mmoreka [{OK

10 Pemenwue 3amau https://m.edso0.ru/93617bd
9
MarauTHO€ 10JI€ B BEILIECTBE.
11 deppoMarHeTky, napa- u bubmmorera [JOK
PP > Hap https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 ¢deppomaruetukos. [Ipumenenune brbmmorexa [OK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemtenue 3amay mo reme "MarauTHoe bu6mmoreka [IOK
noJie" https://m.eds00.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
15 WH nu. [ToToK BeKTOpa MarHUTHOM bubmorexa IOK
A, P https://m.edsoo.ru/b3efa0cl
WHIYKITUH
bu6mmoreka [JOK
16 OJ1C unayKIMH https://m.edsoo.ru/48150bd
8
17 3aKOH JIEKTPOMAarHUTHON MHAYKIUU bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noie. Toku bubnunoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 O/J1C uHAYKUINH B ABMKYIIUXCS bubnuoreka [JOK
MIPOBOIHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3amau bubmiorexa LIOK

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
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bu6mmoreka [{OK

21 I1 JI
PABHIIO SeHa https://m.eds00.ru/bbc22726
NanyxktusHocts. Karyika
22 UH ILYKTI/IBHOCTI/I B elillfIH IIOCTOSIHHOT'O bubmmorexa [TOK
YK H https://m.edsoo0.ru/621eae9d
TOKa
23 SAsnenune camounaykiuu. J/C bubmmoreka [{OK
CaMOMHIYKIINU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe https://m.edsoo.ru/b3cOad1l
bu6moreka [IOK
25 P
CHICHHe 3a1at https://m.edso0.ru/88f69d2b
O00011IeH1E U CUCTEMATHU3ALIUS Bubmaotexa IIOK
26 . " " https://m.edso00.ru/7648402
3HaHUH 10 TeMe "DIEeKTpoJMHAMUKA 5
97 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"OnexkrpoauHamMuka" https://m.edsoo.ru/8ae09h98
KoneobarensHas cucrema. CBoOOIHBIE
28 Kkosebanns. ["'apmoHnueckue bubmorera [JOK
-1ap https://m.edsoo.ru/7c1db385
KoJie0anus
29 KunemaTtnueckoe u JMHAMHUYECKOE bubmuoreka [JOK
onucaHue KojaedaTeIbHbIX IBUKECHUN https://m.edsoo.ru/87ce9498
DHepreTUYecKoe onrucanue. BeiBo
IUHAMHAYECKOr0 OIMUCAHUS
30 TapMOHHYECKUX KOJICOaHUH U3 UX bubmnorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTHYECKOr0 U KHHEMaTHIeCKOTO
OITHCAaHUS
bu6 OK
31 Ammutyna u ¢aza Koyebanui nomorexa L1

https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/bbc22726
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[Tepro 1 yacToTa KoJICOAHHIA.
[Tepron MabIX CBOOOIHBIX

bu6mmoreka [{OK

32 OaHui
KOJICOATI MATCMATHHCCROTO https://m.eds00.ru/e0399319
MasTHUKA. [lepro cBoOOTHBIX
KoJIeOaHU IPY)KHHHOTO MasiTHUKA
33 3aryxaroimue KojaeoaHusl. bubnmoreka [JOK
Breinyxnennsie konebanus. Pesonanc https://m.edso0.ru/72e93d09
bubmmoreka [{OK
34 A 0
BTOKOICHAMIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KoJIeOaHMS B MY3BIKaJIbHBIX bubmorera [IOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre 1 cucTeMaTru3arus
. " bubmuorexa [JOK
37 3HaHUH 1o TeMe "MexaHnueckue
" https://m.edsoo.ru/eb84182f
KoJIeOaHMs
DNIeKTpOMarHuTHbIE KOJICOaHUsI. bubnunoreka [JOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILIUTY/IbI
39 3a 1:1 : KOHICHCATOPa C aMILIUAT oy; bubmorexa HOK
DA A P A https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIeOaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
UJeanbHOM KoJiehaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroIye IeKTPOMarHuTHbIE
yXatoth P bubmuoreka [JOK
41 Kosie6aHus. BeiHyX1eHHBIE

QJICKTPOMAIrHUTHBIC KoJieOaHHS

https://m.edso0.ru/5e668619
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IIepemennslit TOK. Pe3ucrop u bubnuorexa [JOK
42 KOHJEHCATOP B LENHU EPEMEHHOTO https://m.eds00.ru/8483615
TOKa 2
43 Karynika HHIyKTHUBHOCTH B LIEIN bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa JIst 2JIEKTPUUYECKON 1IeTTH bubnuoreka [JOK
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoniHOCTh NIEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U JICUCTB ee bubmmorera [JOK
M A yrot https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CUJIbI TOKA U HAITPSXKCHUA
46 Pe3oHaHC B DJIEKTPHUECKOM IIETTH bubmorera [JOK
p H https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
cHicHHe saAad https://m.edso0.ru/a16836a4
Wneanbubiif Tpancdopmarop.
48 HﬂomBo CTBE ne(be paqa I/Ip bubmorera [IOK
p a » TTEpeiL . https://m.edsoo.ru/f97418ae
MOTpeOICHNE AMEKTPUIECKOI SHEPT U
DKOJIOTHYECKUE PUCKHU TIPU
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 Kp TIbT j I/ICHOJ‘IBSOlfaHI/IHp bubmorera [JOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPT U B TIOBCEAHEBHOM
KU3HU
bubmuoreka [JOK
50 P
CILICHHE 3a1ad https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CILICHIE 3a1ad https://m.edsoo.ru/7cab59f8
59 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK

3HAHMUU 110 TeMe "DIJIEKTPOMAarHUTHBIE

https://m.edsoo.ru/401024a9
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KoJicOanus"

MexaHU4ecKUe BOJIHBI. bu6mmoreka [IOK
53
XapakTEepUCTUKN MEXaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
o4 CBoiicTBa MEXaHHMYECKUX BOJIH Bubnuorexa LIOK
https://m.edso0.ru/d9ae1000
bubmmoreka [{OK
55 3Byk. X
BYK. A4paKTEpHOTHIAL 3Byka https://m.edso0.ru/138b6f09
56 Wndpa3Byk u ynaptpassyk. lllymosoe bubnuorexa [JOK
3arpsi3HEHUE OKPYXKAIOLIEN Cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
57 P
cHierHe sajat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJIHBI. bubnuorexa [JOK
N3ny4yeHne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEpPrus AMEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 3MeKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 3MeKTpOMarHUTHBIX bubamorera LOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBI3U U
61 TeleBuaAeHUs. Pagnomokanmsi. bubmuoreka [JOK
DIEeKTPOMarHUTHOE 3arps3HEHUE https://m.edsoo.ru/9f96f1f8
OKpY’KaroIlel cpe/ibl
KonTtponbHas padoTa o teme bubnuoreka [JOK
62
"Konebanus u BoJIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOJIMHENHOTO bubnuoreka [JOK
pacrpoCTpaHeHHs CBETa https://m.edso0.ru/f9566406
64 Pemenue 3a1ay Ha MpUMEHEHNE bubnuorexa [IOK



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
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3aKOHA NPSIMOJIMHENHOTO
pacIpoCTpaHEeHHs CBETa

https://m.edsoo.ru/ea32d455

Otpaxenue cBera. [lmockoe 3epkaro.

bu6mmoreka [{OK

65
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue ceeta. AGCOIOTHBIN U
OTHOCHUTEJILHBII TT0Ka3aTelb
66 npeixomiienus. [loaHoe BHyTpeHHEE bubmmorexa [TOK
P ' . 1P https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHbIi yron
MTOJTHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3ana4 Ha npuMeHEHUE
67 3aKOHOB OTPAXKEHUS U IPEITOMIICHUS bubmmorexa [OK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusme. Jlucnepcust
. bu6mmoreka [IOK
68 cBeTa. ClHOKHBIA cocTaB OEJI0ro caera.
https://m.edsoo.ru/d8elc3be
IBer
bu6mmoreka [IOK
JIun3el. DoKycHOE pacCTOSIHUE U
69 https://m.eds00.ru/6044135
onTHYECKas CHJia JIMH3BI 9
. bu6mmoreka [JOK
[TocTpoenne n3o0pakeHUH B TMH3AX U
70 https://m.edsoo.ru/bb53b1d
HUX CUCTEMaX. YBEJIMUYEHUE JINH3EI 5
Pemenne 3agau Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C Bubmorexa OK
p ’ Y https://m.edso0.ru/5a868f09
IIOMOILBIO JINH3
72 I'na3 xak ontuyeckas cucTeMa Bubmorexa OK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensr bubnuoreka [IOK

NPpUMCHUMOCTHU FCOMeTqueCKOﬁ

https://m.edsoo.ru/cd174al10
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OIITUKH

CkopocThb CBETa U METO/IbI €€

bu6mmoreka [IOK

74
A3MEpEHUs https://m.edsoo.ru/f32aab06
bubmmoreka [{OK
& Jlucniepens caera https://m.edsoo.ru/lel6ccbe
bubmmoreka [{OK
7 14
6 HTephepeHILi CBeTa https://m.edso0.ru/5fc0c638
KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
7 HaOJTI0ICHUST MAKCUMYMOB 1 bubmmorera [JOK
a ™ https://m.edso0.ru/c6416d48
MHHHUMYMOB
bu6moreka [IOK
7 P
8 cHierHe sajat https://m.edso0.ru/3061de2b
bu6mmoreka [IOK
7 Tpuvererne HHTepheperiin https://m.edso0.ru/668edbc8
bu6mmoreka [IOK
80 Jlacppaxupa ceera https://m.edso0.ru/12ed04b5
Judpakunonnas pemérka. Y cioBue bubnuoreka [JOK
81
HaOIIOZICHUS TJIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [JOK
82 Peuterre sazas https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edso0.ru/e9890fe9
bubmuoreka [JOK
84 Pemene sana< https://m.edso0.ru/c56¢c8158
bu6mmoreka [JOK
85 CBeTOBBIC SIBICHUS B IPUPOJC https://m.edso00.ru/0b36363
d
86 OO6o01eHre U cucTeMaTu3arus bubmuoreka [JOK
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3ganui o reme "Onruka"

https://m.edsoo.ru/8a14748b

KonTtposnsHas paboTa o teme

bu6mmoreka [{OK

87 https://m.edsoo.ru/82315dd
«OnTHka» 4
I'paHUIBI MPUMEHHUMOCTH
88 KJIACCUYCCKOM MEXaHUKH. 3aKOHBI bubmmoreka [{OK
BIEKTPOJIMHAMUKHU U TPUHLIUI https://m.edso0.ru/c9bd77cb
OTHOCHUTEILHOCTH
89 [TocTynaTel cienuanbHON TEOPUU bubnnorexa [JOK
OTHOCUTEITBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus Jlopenia.
P peobp P bu6moreka [IOK
VYcnoBue NnpUYUHHOCTH.
90 https://m.edso0.ru/d83742b
OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH. b
3amemyieHne BpEMEHH U COKpaIlieHne B
JUTHHBI
01 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM bubnuoreka [IOK
YJACTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b Macchl C PHEPTUEH U
92 HMITYJIbCOM PEJIITUBHCTCKOMN YaCTUIIBI bubmorexa HOK
) P HEL https://m.edsoo.ru/b6258ffa
DHeprust NOKos
bubmuoreka [JOK
93 PaBHOBeCHOE TeIIOBOE U3TyUYECHUE
https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
94 3 B
AKOH enetiem Bita https://m.edso0.ru/1c5ff752
95 I'umotesa M. [limanka o kBaHTax. bu6mmoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus ¥ UMIyJIbC GOTOHA bubnuorexa [IOK
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https://m.edsoo.ru/7fb307ec

®otosddext. OnbiTer A. T

bu6mmoreka [{OK

97
CronetoBa. 3akons! GpoTodddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DUHIITEIHA 1151
98 dotorddekra. "KpacHas rpanumna" bubmorexa LHOK
- P P https://m.edso0.ru/01ef4556
dboTorddexra
99 Hasnenue ceera. Onbite [1. H. bubnuoreka [JOK
Jlebenera https://m.edso0.ru/64b4f966
bubmmoreka [{OK
1 B i
00 OJTHOBBIC CBOMCTRA HacTHil https://m.edsoo.ru/f59cfcec
Bo e bpoiins. a BO e
100 | Dpotiven pamepes oo BuGorexa LIOK
p p P . https://m.edsoo.ru/5df8bafl
JTOKATM3AIUH JIBHXKYIICHCS YaCTHIIBI
. bu6mmoreka [IOK
102 KopryckyspHO-BOHOBOH AyanH3m https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€KTPOHOB Ha bubnuoreka [IOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka u3sMepeHU B MEKPOMHUDE.
wi P i P vp bu6mmoreka [JOK
104 CooTHolIeHHs HEOTIpeACIEHHOCTEH
N https://m.edsoo.ru/65783dec
I'eitzenbepra
bubmuoreka [JOK
105 P
CUICHNE rPAHICCKHX 3a1a1 https://m.edsoo.ru/e70195bd
N bubnuoreka [JOK
106 P
CHICHIE PACHCTHHIX Salad https://m.edso0.ru/ee9b3182
KoHnTtponsHas paborta o Temam: Bu6 1OK
nonroTeKa
107 "O CTO", "K -
CHOBHV ’ "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyallu3M
108 OnbITHI 10 UCCIIEAOBAHUIO CTPOEHUS bubnuorexa [IOK
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aroma. [InmanerapHas Mozeib aToMa
Pesepdopna

https://m.edso0.ru/312b750a

bubmmorexa [{OK
109 IT b
OCTYTIATH Hopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
SHEPruu aTtoMa BoAopoaa https://m.edsoo.ru/cf74b11a
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuorexa [JOK
M3JIy4eHHE CBETA https://m.edso0.ru/f945d85c
bubmmoreka [{OK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyxknonnast Mosiens gapa
113 I'eitzenbepra-Banenko. 3apsina u bubnuoreka [IOK
MaccOBO€ YUCIIO siapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paJiMOaKTUBHOTO pacmaja.
CBoiicTBa MOHU3HU ero
114 U3IIYYECHUS BJ‘II/ISII—II)I/}II;O B bubmorexa LOK
e ' https://m.edsoo.ru/aab98bef
PaZMOaKTUBHOCTH HA KUBBIC
opranu3msl. Jlozumerpus
DHeprus CBA3U HyKJIOHOB B siIpe.
Snepusie cunbl. Jledekt Macchl spa.
SnepnHeie peakuuu. AnepHbie
115 SaIfTo LIpH :6JI€MI:IH p aBJISIEMOTO bubmmorexa [IOK
P PRl P yip https://m.edsoo.ru/ff1758d0
TEPMOSJIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCHEKThl Pa3BUTHUS
SIEPHOY DHEPIrEeTUKU
116 MeTo1pl perucTpanyu u bubnuorexa [IOK

HCCICAOBAaHUS JICMCHTAPHBIX YaCTHULI.

https://m.edsoo.ru/lac08a5b
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OyHJaMEHTAIbHBIE B3aUMOICHCTBU.
BapuoHnbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtanaapTHOU
Mojienu. KBapk-rimrooHHas MOA€Ib
aJpOHOB

®usuka 3a npeaenamu CtanaapTHOU
Mojenu. TéMHas Marepus U TEMHas

bubmmoreka [{OK

117
sHeprus. EnuncTBo usmueckoi https://m.edso0.ru/c026fd37
KapTUHBI MUPa
118 Oransl pa3BUTHS ACTPOHOMMUH. bubnuoreka [JOK
3Ha4YeHNe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PM3UKH JJTsT
119 00BsACHEHUS MPUPOJIHI KOCMUYECKUX bubnuoreka [IOK
00BEKTOB. METOIbI aCTPOHOMHYECKHIX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUI
CoBpeMEeHHbIE ONITUYECKUE
bu6mmoreka [IOK
120 TEJIECKOIIBI, PAUOTEIIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro He6a. Co3Besnus,
i bu6mmoreka [JOK
121 SIPKHUE 3BE3/IBI, TJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
IBIDKEHUE
Coinneuynas cuctema. CoJIHIIE.
122 CoJHeYHast aKTUBHOCTE. M CTOUHUK bubmorexa LOK
o https://m.edsoo.ru/22748eb4
sHeprun CoJIHIIA U 3BE3]T
3BE31IBI, UX OCHOBHEBIE bu6mmoreka [JOK
123 XapaKTepUCTUKH. [narpamma https://m.edso0.ru/4216994
"CHIEKTpaJIbHBIN KJ1acC — CBETUMOCTB " 4
124 3Be3/1bI TJIaBHOM MOCIEN0BATEILHOCTH bu6mmoreka [JOK
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https://m.edsoo.ru/b3cb766¢

Bnyrpennee ctpoeHue 3BE3 .
CoBpemeHHbIe NPECTaBICHUS O

bubmmorexa [{OK

125
MIPOUCXOXACHNUHU U 3BoJronnu CoiHIa https://m.edsoo.ru/d09da494
¥ 3BE31. DTallbl )KU3HU 3BE3
Mneunsiii [Iyre — Hama ['anakTuka.
126 Tumne! ranaktuk. YEpHble ObIPHI B bubnmorexa LOK
- 1P p https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTUK
Bcenennas. Pacmiupenne BeeneHHOIM. Bu6 1OK
HOJIHOTEKA
127 3akon Xa0061a. Teopust boapioro
P https://m.edso0.ru/3dbdf0d?2
B3pbIBa. PeIMKTOBOE H3TydeHHE
128 Macmrabnas ctpykrypa Beenennoii. bubnuoreka [IOK
MeraramakTuka https://m.edso0.ru/ce234633
bu6mmoreka [IOK
129 Hepeménnrie mpo0aeMbl aCTPOHOMHUHA
P P P https://m.edsoo.ru/d37d9ffe
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
MOCTOSHHBIX MAarHUTOB" HJIH
130 "UccnenoBanue CBOMCTB bubnmuorexka [JOK
(dheppoMarHeTUKOB" WIIN https://m.edsoo.ru/67361aef
"UccneqoBanue OeHCTBUS
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM"
DU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMiiepa ninu
. bu6mmoreka [JOK
131 N3ydeHnne 3aBUCUMOCTH CHIIBI

Amriepa OT cuIIbl TOKa" UITH
"Onpenenenrie MarHUTHOM MHAYKIIUU

https://m.edsoo.ru/fcae91e9
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Ha OCHOBE U3MepeHUs cuiibl Amnepa”

DuU3NYECKUN IIPAKTUKYM 110 TEME
"NccnenoBanue siBICHUS

132 IEKTPOMArHUTHOW WHIYKIIUH" WIIN https://m.edsoo.ru/c36658da
"Onpenenenre HHAYKIIMH BUXPEBOTO
MAarHUTHOTO TOJIs"
@uU3NYECKU IPAKTUKYM I10 TEME
133 "UccnenoBanue sSBIICHUS bubmmoreka [{OK
camouHaykuun" win "Coopka Moenu https://m.edsoo.ru/b8fh6391
3IIEKTPOMAarHUTHOIO reHeparopa’
®u3NYeCKU IPAKTUKYM IO TEME
" bubmuorexa [JOK
N3mepenue neproa cBOOOTHBIX
134 . https://m.edsoo0.ru/5d159d3
KoJIeOaHUH HUTSHOTO U IPY)KUHHOTO c
MAasITHUKOB" B
DU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpa3oBaHue SHEPTUH B bubamorera LOK
peobp I?' https://m.edsoo.ru/a28026hd
MPYKUHHOM MasiTHUKE
DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes MocCiIeI0BaTeNIbHO COSIUHEHHBIE
136 KOHIIEHCATOD, KaTYIIKY U pe3ucTop” Eubmorexa HOK
| P, KIYIIEY 1P P https://m.eds00.ru/89dc2d90
nwin "HccnenoBanue paboTsl
HMCTOYHUKOB CBETA B IICTH
MepeMEHHOro Toka"
DuU3NYECKUN IIPAKTUKYM I10 TEME
137 "N3yueHne napaMeTpoB 3BYKOBOM bubmmorexa [JOK
i " P P e https://m.edso0.ru/b100661a
BOJIHBI
138 @u3nyeCcKuil MPAKTUKYM T10 TEME bubnuorexa [IOK
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"U3mepenue nokasaresis npeaoMIICHUs
crexna" win "llonydenue
M300pakeHUs B CUCTEME U3 TIOCKOTO
3epKayia v JIMH3bI"

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

139

PuU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKyCHOTO paccTOsiHUS OT BELIECTBA
(Ha mpuMepe KHUJKUX JINH3)" 1IN
"N3mepenue GOKYCHOTO pacCTOSIHUS
pacceuBaronuX JuH3"

bubmmoreka [{OK
https://m.edsoo.ru/b879fb3f

140

®u3N4eCKUil IPAKTUKYM IO TEME
"Habmronenne mudpakuum,
UHTEpPEPEHIIUH U MOJISIpU3aLUN
cBera"

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

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpenesneHne UMMYAbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIl (110
dboTorpadusiM TpEeKOB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢c47

142

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka na
OCHOBe uccienoBanus Gororddekra"
uinu "UccnenoBanue 3aBUCUMOCTHU
CHJIBI TOKA Yepe3 CBETOAUO OT
HanpspKeHus"

bubnuoreka [JOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
Pa3peKEHHOTO aTOMapHOT0 BOAOPOAA
Y U3MEepeHHe MoCTossHHOM Punbepra"

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



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUN IIPAKTUKYM 110 TEME
"UccnenoBanue panoakTUBHOTO
(doHa ¢ HCTIOTB30BaHUEM J103UMeETpa"
niu "M3yuenune noriomienus oera-

YaCTHI AJTIOMUHHEM"

bu6mmoreka [{OK
https://m.edsoo.ru/c3dabe6e

145

PuU3NYECKU IPAKTUKYM 110 TEME
"Habmroaenus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUWIIOKEHUN JJIs1 ONIPEIETICHUS
MOJ0KEHUS HeOECHBIX 0OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3iusi CeBepHOTo MoTyIapus 1
spkue 38E361" Wi "Habmronenus B

teneckon JIyHbl, MJIaHET, TYMAHHOCTEN

U 3BE3IHBIX CKOILJICHUN"

bu6moreka [IOK
https://m.edsoo.ru/1072021e

146

O00011eHNEe U CUCTEMATU3 AL

3HaHuH. Posib pu3KMKK 11 aCTpOHOMHH B

YKOHOMMYECKOM, TEXHOJIOTHUYSCKOM,
COITMAIBHOM M ATHYECKOM cdhepax
JEATEIIbBHOCTH YCJIOBEKA

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O000I11IeHNE U CUCTEMATH3ALUS
3HaHUH. Posib 1 MecTo (QU3HKHU U
aACTPOHOMHUHU B COBPEMEHHOU Hay4yHOM
KapTUHE MHpa

bubmuoreka [JOK
https://m.edsoo.ru/18f19f7c

148

O06o00611eHe U cUcTeMaTH3aIUs
3HaHuil. Pose ¢pu3nyeckoil Teopun B
(bopMUpPOBaHUU TPEACTABICHUN O
¢bu3nUecKoil KapTUHE MUPA, MECTO

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4
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(bu3nvecKoil KapTUHBI MHpa B 001IeM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IIPUPOJC

149 O06001IeHre 1 cUCTEMaTH3AIUS bubnuorexa [JOK
3gaHui 1o reme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01eHre U cucTeMaTu3arus bubnuoreka [JOK
3gaHui 1o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01enre U cucTeMaTu3aus bubnuoreka [JOK
3HaHu# 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATHU3ALIUS
152 3Hauuii mo teMe "CTtaTHuKa TBEPIOTO bubmmorexa [OK
" P https://m.edsoo.ru/3cca482e
TENna
O00011IeH1E U CUCTEMATHU3ALIUS
. " bubmuorexa [JOK
153 3HaHUH 10 TeMe "3aKOHBI COXpaHEHUS
| https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O00011IeHNE U CUCTEMATHU3ALIUS
. " bubmuorexa [JOK
154 3Hauui mo teMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
O00011IeHNE U CUCTEMATH3ALIUS
. " bubnmuoreka [JOK
155 3HaHU# 1o TeMe ""TepmMoarHaMHKa.
| https://m.edsoo.ru/c63f7¢10
TemnmoBble MalIMHEL
O000I11IeHNE U CUCTEMATH3ALI[ S
N " bu6mmoreka [JOK
3HaHUH 1o TeMe "ArperaTHbie
156 https://m.edsoo.ru/1d36b5b
cocTosgHus Bemectsa. Da3oBbie 1
nepexonl" 1
O00011eHE U CUCTEMATH3 AU
. " bu6mmoreka [JOK
157 3HaHUM N0 TeMe "DIEeKTpUuYecKoe

noJe"

https://m.edsoo.ru/3bf0def9



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

O0001IeHUE U CUCTEMATU3ALIUS

bu6mmoreka [{OK

158 3HaHui mo Teme "I1oCTOSHHBIN
. " https://m.edso00.ru/71453ee6
AMEKTPUICCKHI TOK
O0001Ienre U CHCTEMATH3ALUS
159 3HaHUi 110 TeMe "ToKU B pa3iIMyuHbIX brbamorexa [OK
. https://m.edso0.ru/3d40077a
cpenax
160 O060011eHre U crucTeMaTu3anus bubnnorexa [JOK
3HaHui o TeMe "MaruuTtHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O00011I€HIE U
161 CI/ICTIe)MaTH?,ZEHs{ 3HAaHUH 10 TEME bubnmorexa LOK
" " https://m.eds00.ru/053e2248
DNeKTPOMAarHUTHAS HHIYKIIHS
PesepBurrii ypok. O000111€HIE U
162 CI/ICTIe)MaTH?,ZEHs{ 3HAHUU 110 TEME bubmorexa LOK
https://m.edso0.ru/d6310bfd
"Mexanndeckue koaedanus"
PesepBusblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/ISZP WS 3HAHWH 10 TEME bubmmorexa [OK
" B | https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHuTHBIE KOJIeOaHUs
PeseprubIit ypok. O6001eHNE 1
164 CHCTEMAaTH3alMsI 3HAHUH 10 TeME bubnmuoreka [JOK
"MexaHn4eCKHUE U AIEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
P P N bubmuoreka [JOK
165 CHCTEMATHU3aIUs 3HAHUH 110 TEME
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHeIiil ypok. O000IIEHE U
P P N bubnmuoreka [JOK
166 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME
" " https://m.edso0.ru/5bec1c65
OcuHossl CTO
167 PezepBHblit ypok. O0o0O01IEHNE U bubnuorexa [IOK



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65

cUCTEeMaTu3alus 3HAaHUM 110 TeMe
"KopnyckynsipHO-BOJIHOBOM yanu3m"

https://m.edsoo.ru/f7¢59d38

PesepBubiit ypok. O60011eHNE 1

. bubnuoreka [JOK
168 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" " https://m.eds00.ru/1f511654
®dusznka atoma
PesepBubiit ypok. O60011eHNE 1
169 cUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"®du3zuka aTOMHOTO SI7pa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHBIX YacTuir"
PesepBubIit ypok. O600meHe 1
P P fll bubmuorexa [JOK
170 CHCTEMAaTH3allMsI 3HaHUH 10 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTbl acTpOU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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