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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenmera «dus3nka» B 00pa3oBaTeNbHBIX OpraHU3alusiIX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «dusuka» Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOphlE HEOOXOAUMBI JUIsl TPOJOJKEHUST 00pa3oBaHHs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: JIMYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GHU3UMKE Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHHS Ha
yr1yOIE€HHOM YPOBHE, SIBISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN OIXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

coaepkanue yueOHoro npeamera «dusnkay» no rogam o0ydeHHUs.

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

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



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMOJHEHUN UMU Y4E€OHBIX UCCIIEJOBAaHUH.

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

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

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

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

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytolero (akropa ydeOHoro mpoiecca. [ns yriyonéaHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOIIET0 (PPOHTAIbHBIE YUYEHWYECKHE OMNBITHI IMPU HM3YyYEHUHU HOBOIO



Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auuu (U3MYECKOrOo TMpakTUKymMa. B mepBoM ciydae
MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMH B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpamus paboT MpakTUKyMa B CHUCTEMY J1a0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3yudeHus pazzena (temsl). [Ipu stom mon pabGoramu
MPaKTUKyMa MIOHUMAETCSI CAMOCTOSITENIbHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
0 PyKOBOJICTBY CBEPHYTOT0, 0000IEHHOr0 BUa O€3 MOIIAaroBoil HHCTPYKIUU.

B mporpamme 1o (Qusnke cucreMa YYEHHUYECKOrO OIKCIIEPUMEHTA,
1a00paTopHBIX pabOT W MpaKTHKyMa MNpeACTaBieHa €AUHBIM IepeuyHeM. Brioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MpOoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHUSA W OCHalleHus kabuHeta ¢usuku. [Ipu 3TOM obOecmeunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TMPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHMMaHHWE yHOEIAETCA PEIICHUIO PacYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM JU1s pacu€THBIX 3a]1a4 MPUOPUTETOM SIBJISIIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 33/IaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3esnoB. /(s kayecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OObSICHEHHE/NpelcKazaHue MPOTEKAHUS
(bu3nuecKkux SIBICHUN U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHWE IS BBIMOJHEHUS YKa3aHHBIX B MPOTpaMMe IO
Gu3MKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
Tak)Ke JEMOHCTPAIIMOHHOE 000pyI0BaHuUE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHH C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W O0ECIEYMBaeT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4aeMbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX W
(dbyHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe oOoOpymoBaHWE [JI1 YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B PacdéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYJIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILICKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE IMO3HaHUA U (PopMUpOBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

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

(dopMUpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOIb30BAaHUEM (PU3MUYECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOKHBIX cdepax Oynyiein
npodeccuOHaIbHON NIESITeIbHOCTH, CBSA3aHHBIX C (PU3MKOW, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHMM 00 OOUIUX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAEC W IS MPUHATHAA MPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznueckor MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHUe
¢usnyeckoll MojenM, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHKXEHEPHOI'O XapaKTepa,;

NOHMMaHUE (QU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpPEJENICHMS] TOCTOBEPHOCTHU MTOJIY4YEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ tpeboBanusmu OI'OC COO yriyOn€HHBIN YypOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Pu3nka» Ha YpOBHE CpeaHEro oOIIero



oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOnéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme mo (GU3MKE TMepeueHb JTabOpaTOpHBIX U
NPAaKTHUECKUX paboT ABIAETCA PEKOMEHIOBAHHBIM, YUYWTENb JAENaeT BHIOOP
MPOBEJCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM WHIAWBUIYaITbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas HayKa o npupojae. HayuHslil MeTo ] mo3HaHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

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

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

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

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

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
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHaApsAIOB, LEMNHbIE, IIECTEpEHYATHIE W pEeMEHHBIE NEpeAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Nnpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue pABWKEHHs Tena, OpoOIIEHHOro ropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH Teproaa OOpalleHUus KOHHYECKOTO MAasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MatepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

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

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

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

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEW  MOPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U ITAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHU JBUKEHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



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

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

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtynmatenpbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

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

MOIIHOCTh CUIIBI.

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



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

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM KUJIKOCTH KAaK CJEICTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazgea 3. MousiekyasipHasi pu3uKa ¥ TEPMOAHMHAMMKA .

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEI M OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE ATHUX



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

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

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

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

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UEaTBLHOIO rasa).

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

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro nporecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

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



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

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

KBa3zucratnyeckne 1 HECTATUUECKUE ITPOLIECCHI.

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

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

KomnuectBo TtemnoTel. Tenno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konmmyecTBa TEmNIOTH mpu Temonepenade. [lonstue 06
aanabaTHOM mpolecce.

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

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

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenue KIIJI. [ukm Kapno.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3aLMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bo3nymiHoe orauBo.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. VcnapeHue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKHME IPOLECCHL:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

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

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

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

HanpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubeiii  3apsan.  Jluaum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

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

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTh BELIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TIOJIE 3aPSAKECHHBIX [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 U pa3psaaka 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 LENH, COJAEpKAIlEel 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 CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

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

[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, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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

3aBUCUMOCTh COTPOTUBICHUS HWJIWHIAPUUYECKUX TMPOBOJHUKOB OT JIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJC GaTapei.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue 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.

DneKkTpuyeckass MPOBOJAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
noJIynpoBogHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHUOOPBI.

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

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [hiazma.

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.

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

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

MexnpeaMeTHbIe CBA3H.

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

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



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

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

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

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

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

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

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
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 nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs Myyka 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[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 uHAykuuu. 3aKOH JJIEKTpOMarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

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 Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXPAaHCHHUS MEXaHMYECKOW dHepruu). BoiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuii. Ilepwmon ManmbIX CBOOOJHBIX KOJIeOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeOanus. Pe3oHaHc.
PezonaHncHas xpuBas. BiusgHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHuli U 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IPH KOJICOAHUAX TPy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0J€ KoJIeOaHUM Ha YIIPYyroM MOJABECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenbubiit koHTYp. CBOOOJHBIC DSIEKTPOMArHUTHBIE KOJEOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BreinyxaeHnHbie
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcCATOp M KaTyIIKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJICOAHMI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOP B LIEMH MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenue 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 31eKmMpPOMAZHUMHbBLE GOJIHDbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

OGHapyxeHue uH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUYCHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4euyHbIi1 HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBINA MTOKa3aTeNb npeaomieHus. 1IocTosIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak ontuyeckas
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.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MHUKPOCKON, MPOECKIMOHHBIN amnmapaTr, IpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPAJLIECIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMIeHUs CTEeKIa.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenue nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'paHunbl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXaHHUKHU. ITocTynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPTUS
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJAbCa W DHEPTUM  PENSITUBUCTCKUX 4YacTHUI (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaXkawIlyr moBepxHocTh). OmbiTel [1. H.
JleOenena.

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

Crneunduka ndmepenuit B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMHETo GhoTodd dekra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe uccienoBanus Gorodddexra.

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

Tema 2. @usuxka amoma.

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

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



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJAa M U3MEpPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio aapa. M3otomsl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIN OeTta-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B sifipe. Snepubie cuibl. JledexT macchl aapa.

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

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

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, 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 OOBSICHEHUS TMPUPOJBI
KOCMHYECKUX OOBEKTOB.

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

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

Conneynas cucrema.

Counnue. ConHeunasi akTuBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

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

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

Cnoco6b1 u3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCICAOBAHUN  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTeMaTH3alus COJIEp KaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUuU B POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpaIbHbBIN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS I€Yb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SJIEpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACHIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUIICKOTO 00IIECTBa;

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

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

e YMEHHE B3aUMOJECHUCTBOBATH 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 OTHOILICHUE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHUKCHUIM
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 HOPMBI 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 (PU3NUYECKON HAYKeE.

TPYAOBOI'0 BOCIIUTAHUA:



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

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO 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 LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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 JJornuecKkue 1eicTBUA:

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

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

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKHX SIBICHUAX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PabOTy B YCIOBHSIX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcKOr HayKH;



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

BJaJ€Th BHJAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUA, €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,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaXOAuTh apryMeHThl  JUIs
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 U (POPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOMU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

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

co37aBaTh TEKCTHI (PM3MYECKOTO COJCPKAHHUS B PA3NHUYHBIX (opMarax C
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 NPEANOCHUIKM KOHQIUKTHBIX CUTyallud M CMAr4aTh
KOH(JIUKTBIL;

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

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbI COBMECTHBIX JCHCTBUN C yu€TOM OOLIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM paboTHhI;

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;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA U AaCTPOHOMHUHM, BBISBIATH NPOOJEMBI, 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 CUTYallUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(¢U3HUKHN, TOCTOSHHO TOBHIIIATH CBOW 0OOpPA30BATENBHBIN W KyIbTYPHBIN
YPOBEHb.

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



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

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

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

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

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

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHHUMATh  AIMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

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

INPEAMETHBIE PE3VYJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMAJIbHOM M 3TUYECKON cdepax JeaTeaIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTHHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE majeHue, abcomoTHO yhpyras jAedopmaius, abCOTOTHO
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, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHXKCHHSI, (POpMYJIbl KUHEMATHKHA 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 MEXaHHYEeCKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

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 TEIIOBOrO0 ABHXKEHUS M KOHIIEHTPALHMEH €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—Kianeiiposa, mNEpBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH



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

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaXXKHBIE COOTHONIEHHUS: 3aKOHbI Oma JJis ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTh 3JEKTPUUYECKOTO TOJIS,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, dJIEKTpUUECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBWIKCHHWE, TEIUIOBOE JBM)KECHUE 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

POBOJIUTH UCCIEOBAHKNE 3aBUCUMOCTH OJHOUN (DU3NYECKON BETUUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BHIBOIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEIIOKEHHOW THITOTE3bI: IJIAHUPOBATH
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 DJKCIEPUMEHTAa, MpaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
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, OTBeuarolield TpeOOBaHUAM  3ajayd,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

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

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

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

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3WYECKUMHU TMPOIECCaMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHSATh pa3uyHble CcrocoObl padboThl ¢ MHGpoOpMalHel (GU3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(bOpMALMK, TOJYYCHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPHOOPETeHHMs] HOBBIX 3HAHUW B Mpolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIIEHWBATH BKJAJ KaXIOTro U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

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

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS 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
MPAKTUYECKON  JICATEIBHOCTH YEJIIOBEKA W  JAJbHEMIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuku, pons puszmvyeckoil Teopur B (HOPMHUPOBAHUU TMPEACTABICHHUA 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  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

pasziuyath yCJIOBUS (TpaHULbl, OOJACTHU) NPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, 1paBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTyJaThl  CHEIHAJIbHOH  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeomnpenenéHHoctet [elizeHdepra, 3akOHbI COXpaHEHUs
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, PAa3HOCTh TMOTEHIMATOB, OJJIEKTPOABMKYIAS CHJIA, WHIYyKUHUA
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPTrus MAarHUTHOTO IOJIS
IPOBOAHUKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOS CBOOOJHOM 4YAaCTUIBI, DHEPrus W UMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apAll A1Ipa, SHEPTHsl CBSI3U S]1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TIOJTHOE BHYTPEHHEE OTpakeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a v paboThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJII MPOBOJHHMKA C
TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTH HU300pakeHUE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH,

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE34aX, B 3BE3AHBIX CUCTEMAX, B MEXIAJIIAKTHYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nueckuX BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHI;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJTYUEHUS HAYYHBIX aCTPOHOMHYECKHIX 3HAHUM;
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 J1a0OPATOPHOTO 000PYAOBAHMUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 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 pa3/ieloB Kypca (PU3UKH, a TAaKKE MHTETpaliy 3HAHUN U3 IPYruX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHMA [UIsI OOBSACHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOTMUA Ui JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepadOTKu U TpeAbsSBICHUS 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 3HAHUN, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

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

paboTaTh B TPYIE C HCIOJHEHHEM pa3IMYHBIX COILUAJIBHBIX POJIEH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

MPOSIBJIATh MOTUBAIMIO K Oyayiiei npodecCHOHATbHONU NeATeIbHOCTH I10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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3 O B PAsilITHbIX CpEMax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. OPU3UUYECKHI MPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM ! ! https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 7
bu6mmoreka [IOK
I1 10
oBtopeiie https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.29JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2.KOJIEBAHU S U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5



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

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3UMYECKUN ITIPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7.0BOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

IHOYPOYHOE IIVIAHUPOBAHHME 10 KJIACC

Ne KosmmmuyecTBo yacos Mara
DJIeKTpOHHbIe LN poBbIe
n/ Tema ypoka Bcer | KoHTpoJbH IMpakTuyeck H3Yy4YeHH
o0pa3oBaTe/ibHbIE peCypChl
n 0 ble padoThl He padoThl |
dusnka —
1 (yHIaMeHTanbHas HayKa 1 bubnuoreka [{OK https://m.edsoo.ru/1beef346
0 MpUpoe

Hayunsrit Mmeton

TTOSHAHITL I METOb! 1 bu6morexa IIOK https://m.edsoo.ru/3a7fde29

HCCIIeI0OBaHUs
(bUBUYECKUX SIBJICHUHN

DKCIEPUMEHT U TEOPUS B

FpOLECEe HOIHAHHA 1 bu6mmoreka [IOK https://m.edsoo.ru/34c49931

npuposl. Habmonenue u
IKCIIEPUMEHT B (PU3HKE

CriocoOb1 U3MepeHust

1 bu6mmoreka LIOK https://m.edsoo.ru/ca2def03
(U3HYECKUX BEITNIMH

AOconroTHas 1
e

5 OTHOCHTCETbHAL . 1 bu6mmoreka LIOK https://m.edsoo.ru/7f18fda3
MOTPEITHOCTH U3MEPEHUI

(1)I/ISI/I‘IeCKI/IX BCIINYNH

MogenupoBaHue B

¢uszuke. Poib u mecto
6 ¢u3uku B GOpMUPOBAHUU 1 bubnuoreka LIOK https://m.edsoo.ru/eabbded1
COBPEMEHHOMN HAYYHOH

KapTUHBI MUpa, B



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

MIPAKTUYECKOU
NeATEeNbHOCTH JII0JIEU

MexaHu4deckoe
nerkenne. Cucrema
oTCUeTa.
OTHOCHUTEIBLHOCTD
MEXaHUIECKOTO
nerokenud. [Ipsmas u
oOpaTHas 3a1auu
MEXaHUKA

bubnuoteka [{OK https://m.edsoo.ru/e9a52f02

Pannyc-Bexrop
MaTepuaibHON TOYKH,
€ro MpoeKIUU Ha OCU
KoopauHar. TpaekTopusi.
[Tepemenienue.
Ckopocts. Ux mpoekunun
Ha OCU KOOpJUHAT

bu6mmoreka [IOK https://m.edsoo.ru/30a108a5

PaBHOMepHOE
MPAMOJIMHEHHOE
nsuxenue. ['papuyeckoe
OTHCaHKUEe PABHOMEPHOTO
MPSIMOJIMHEHHOTO
JIBUKCHUS

bu6mmoreka LIOK https://m.edsoo.ru/89ba7190

10

CroxxeHue nepeMeiieHuit
U ckopocTel. Pemenne
3a7a4

bubmuoreka I{OK https://m.edsoo.ru/761d18aa

11

HepasHomepHoe
IBIKEHHE. MrHOBEHHas
CKOPOCTh. Y CKOpPEHHE.

bubmuoteka [{OK https://m.edsoo.ru/a99549a7



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

IIpssmonmHenHOE
JABMOXKCHHUC C IIOCTOSAHHBIM
YCKOPEHUEM

12

I'padmyeckoe onucanme
MIPSIMOJIMHENHOTO
JBUKEHUS C TOCTOSIHHBIM
YCKOpEHUEM

bubnuoteka [{OK https://m.edsoo.ru/b7560bbf

13

CB00OOTHOE MTa/ICHUE.
VYckopenue cBOOOTHOTO
nageHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHU H
ux rpaduxu

bubnuoteka [{OK https://m.edsoo.ru/f738109¢

14

JIBmxkeHue tena,
OpOIIEHHOTO TIOJT YTIIOM
K TOPU3OHTY

bu6moreka LIOK https://m.edsoo.ru/71cbb4f5

15

JlaGopaTtopnas pabota
Nel

«3yueHue nBUKEHUS
Tena,

OpOIIEHHOTO
TOPU30HTAIIBHOY

16

KpuBonuneitHoe
JNBUKEHHE. [[BrKeHune 1o
OKPYKHOCTH. YTJIOBas U
JINHEHAsA CKOPOCTb.
[Iepuon u yacrora.
LlenTpocTpemMuTensHOE U

bubnuoreka I{OK https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

MOJIHOE YCKOPEHHE

17

KonTtponsHas pabora o
teMme "Kunematuka"

bu6mmoreka LIOK https://m.edsoo.ru/1242f32e

18

Jlaboparopnas paboTa
No2

«3yueHue nBUKEHUS
Teja 1o

OKPY>KHOCTH

19

[IepBblii 3ak0H HproTOHA.

HNueprmanbHble CHCTEMBI
otcuéra. [IpuHnmn
OTHOCHUTEIILHOCTH
lanmnes.
Hewnnepunansusie
CUCTEMBI OTCUETA

bubnuoteka [{OK https://m.edsoo.ru/5a9e4a64

20

Cura.
PaBHonielicTByOIAS
cuna. Bropoii 3akoH
Hrrorona. Macca

bu6mmoreka IIOK https://m.edsoo.ru/141d3837

21

BsaumoneiicTBue Tei.
Tpetnii 3akoH HeroToHa

bu6mmoreka LIOK https://m.edsoo.ru/57dba505

22

[IpuHuun cynepno3unun
cun. Pemenue 3aga4 Ha
MPUMEHEHHE 3aKOHOB
HreroTona

bubnuoteka I{OK https://m.edsoo.ru/bdf997fb

23

3aKkoH BCCMHUPHOTO
TATOTCHHUA.
OKBUBaJCHTHOCTD
rpaBHTaHHOHHOﬁ u

bubmuoteka [{OK https://m.edsoo.ru/9aba2b0a



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a

MHEPTHOM Macchl

24

Cuna TsKecTu u
yCKOpeHue CBOOOHOTO
najcHUs

bu6mmoreka LIOK https://m.edso0.ru/22757f26

25

JIBuKeHE HEOCCHBIX TEI
U UX UCKYCCTBEHHBIX
cnyTHHUKOB. [lepBas
KOCMHMYECKasi CKOPOCTb.
3akonsl Kemnnepa

bubnuoteka [{OK https://m.edsoo.ru/11abfa0a

26

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

bubnuoteka [{OK https://m.edsoo.ru/Oae2cd84

27

Cuna tpenus. [Ipupona u
BHJIBI CUJI TPEHUS.
JIBU)KEHHE B )KUJIKOCTHU U
rase ¢ y4¢TOM CHJIBI
CONIPOTHUBIICHHUS CPEBI

bu6moreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

28

JlaBneHwue.
I'uapocraTtnyeckoe
nasienue. Cuia
Apxumena

bu6mmoreka LIOK https://m.edsoo.ru/a28aa7ad

29

JlaGopaTtopHnas pabota
Ne3

«/3MepeHune KECTKOCTH
NPYKUHBD»

30

AOCOmOTHO TBEpOE
teno. [loctynarensHoe
BpallaTelbHOE IBH)KECHHUE
TBEPAOTO Tena

bubmuoreka [JOK bubanoreka IJOK
https://m.edso0.ru/2b95d57e



https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e

31

MoMeEHT cuiibl
OTHOCHUTEJILHO OCH
BpaieHus. [linedo cumsl

bu6mmoreka LIOK https://m.edsoo.ru/653d3459

32

Jlaboparopnas paboTa
Ne4

«3mepenue

ko3¢ dunmenTa
TPEHUS CKOJIbKEHUS»

33

CnosxeHue Cui,
MPUIIOKEHHBIX K
TBEpAOMY Teny. LlenTp
TSKECTH Telia. Y CIIOBHS
pPaBHOBECHS TBEPIOTO
tena. Buasl paBHOBeCcHs

bubnuoteka [{OK https://m.edsoo.ru/9aa79a7d

34

JlaGopaTtopHnas pabota
No5 «HccneqoBanue
YCIOBHUM paBHOBECHS
TBEPJOIO Tela,
HMMEIOIIEro OCh
BpAaIICHUSD»

35

Pemrenue 3agau

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

36

KonTtponsHas padoTa no
teme "/luaamuka.
Cratuka TBepaoro tena"

bubnuoteka I{OK https://m.edsoo.ru/9f5a574c

37

Hmnynbc MmaTepuanbHON
TOYKH, CUCTEMBI
MaTepHaJIbHBIX TOYEK.
LlenTp Macc cuctemsl
MaTepHaJIbHBIX TOYEK.

bubmuoteka I{OK https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

Teopema 0 ABHKEHUU
LIEHTpa Macc

38

Nmmnynbe cuitbl 1
M3MEHEHHUE UMITYJIbCa
Tena. 3aKOH COXpPaHEHUs
nMIynbca. PeaktuBHoe
JIBUKEHHE

bu6mmoreka LIOK https://m.edsoo.ru/13f0a221

39

JlabopaTtopHnas pabota
Ne6 «U3mepenue
UMIYJbCa TeJa 1Mo ero
TOPMO3HOMY TTyTH)

40

MoMeHT uMiynbca
MaTepuaaIbHON TOUYKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
HMITyJIbCA B
LIEHTPaIbHBIX MOJISIX

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

41

Pemrenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/f7706d63

42

PaGora cumbl Ha MaJIOM 1
Ha KOHEYHOM
nepeMeIIeHUH.
I'paduueckoe
MPEJCTAaBICHHE PAOOTHI
CHJIBL. MOIIIHOCTD CHIIBI

bubnuoteka I{OK https://m.edsoo.ru/913974c7

43

Kunernueckast SHEprHsl.
Teopema 06 u3mMeHeHUH
KMHETUYECKOU SHEPTUuu
MaTepHanbHON TOUKH

bubnmuoreka I{OK https://m.edsoo.ru/9a5e2e74

44

IloTenumanbHbBIE U

bubmuoreka I{OK https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

HEINOTEHIUAJIbHBIE CUJIBI.
[TorenumanpHas 3HEPTHUSL.
Bropas kocmuueckas
CKOPOCTb

45

Tperbs kocMuyeckas
ckopocTh. CBsi3b pabOTHI
HENOTEHLIUAJIbHBIX CUJI C
U3MEHEHHEM
MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHUYECKON IHEPTUN

bubnuoteka [{OK https://m.edsoo.ru/f57b4e01

46

VYrpyrue u Heynpyrue
CTOJIKHOBEHHUS.

VYpaBuenue bepnynnu
IUIA UAcaIbHON
KUIKOCTH

bu6mmoreka IIOK https://m.edsoo.ru/f30f43b6

47

KounTponsnas pabora no
TeMe "3aKOHBI
COXpaHEHUA B MexaHuKe"

bu6mmoreka LIOK https://m.edsoo.ru/474e7c4a

48

Pa3BuTue npencraBieHui
0 MPUPOJIC TETIOTHI.
OCHOBHBIE TTOJOKEHUT

MKT. Iuddyzus.
BpoyHoBCcKOE IBUXKECHUE

bubnuoteka I{OK https://m.edsoo.ru/b0a4445f

49

Crpoenue ra3oo0pa3HbIX,
KHUJIKUX U TBEPJBIX TEIL.
Xapakrep JBMKEHUS U
B3aMMO/ICHCTBHS YaCTHUI]

bubmuoreka [{OK https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

BCIICCTBA

50

Macca u pazmepsl
MOJIEKYJI (AaTOMOB).
KonunuecTBo BemecTna.
[Tocrosinnas ABoraapo

bubnuoteka [{OK https://m.edsoo.ru/c5b72ab7

51

Temneparypa. Tennosoe
paBHoBecue. [1Ikana
Henscus

bu6mmoreka IIOK https://m.edso0o.ru/0070d493

52

Pemenne 3amau

bubnuoteka [{OK https://m.edsoo.ru/1531aba5

53

Wneansueiii ras. I'a3oBbie
3aKOHBI

bubnuoteka [{OK https://m.edsoo.ru/1deb2367

54

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4

bubnuoteka [{OK https://m.edsoo.ru/8d12c328

55

AOcoroTHas
TeMmneparypa. 3akoH
JanpToHa

bu6mmoreka LIOK https://m.edsoo.ru/14e02d1f

56

N3omnporieccel B
HealbLHOM Ta3e ¢
MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA

bu6mmoreka LIOK https://m.edsoo.ru/68878d51

57

I'paduueckoe
MPEJCTaBICHHUE
H30TIPOIIECCOB:
u30TepMa, U30X0pa,
nzobapa

bubnuoteka I{OK https://m.edsoo.ru/1344327b

58

JIaGoparopHas pabota
Ne7



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

«M3ydenue n3o00apHOTO
nporecca

59

OcHOBHOE ypaBHEHHE
MKT

bu6mmoreka LIOK https://m.edsoo.ru/c8094721

60

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/10265a05

61

CBs13b a0COTIOTHOM
TeMIIepaTypbl
TEPMOJAMHAMUAYECKO N
CUCTEMBI CO CpeaHEN
KUHETHUYECKON dHEpPrueu
MOCTYNATEIbHOTO
TETIIOBOTO JABUKEHHUS €€
YaCTHI]

https://m.edsoo.ru/c38af875

62

O06001enne nu
cUCTEMAaTU3alys 3HaHU!
no teMe "OcuoBel MKT"

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

63

KonTtponsHas padoTa no
teme "OcHoBbl MKT"

bu6mmoreka LIOK https://m.edsoo.ru/13adad59

64

TepMoauHamMuyeckast
cucTeMa. 3aJaHue
BHEIIHUX YCIOBUH IS
T/l cuctembl. BHemHue u
BHYTPEHHHUE TTapaMETPBI.
ITapameTpst T]] cuctembl
Kak CpelHUE 3HAUYCHUS
BEJIMYHH, OMTUCHIBAIOIIUX
eé Ha
MHMKPOCKOITUYECKOM
YPOBHE

bubmuoreka I{OK https://m.edsoo.ru/5f8d38a3



https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3

65

HyneBoe nauaino
TCPMOJUHAMUKHU.
Camonpou3BobHas
penakcanusa T/l cuctemsl
K TEIUIOBOMY
PaBHOBECHIO

bubnuoteka [{OK https://m.edsoo.ru/8ec512f0

66

Mopens nieaITbHOTO Ta3a
B TEPMOJMHAMUKE.
VYcnoBus NpUMEHUMOCTH
3TOM MOACIU

bubnuoteka [{OK https://m.edsoo.ru/29355001

67

YpaBHenue Menpeneena-
Knaneiipona u
BBIpOKEHUE NS
BHYTPEHHEUN SHEPTUU

bubnuoteka [{OK https://m.edsoo.ru/bal178d0

68

Bripaxkenue mis
BHYTPEHHEUN SHEPTUU
OJIHOATOMHOTO
UJealbHOTO Ta3a.
KBazucratuueckue u
HECTaTHYECKHE MPOLIECCHI

bu6mmoreka LIOK https://m.edsoo.ru/ac5cacl5

69

OneMeHTapHas paboTa B
TEPMOIMHAMHUKE.
Berauciienue padboThl 110
rpaduky mporecca Ha
pV-nuarpamme

bubmuoreka [{OK https://m.edso0o.ru/741d5738

70

Termonepenaya kak
crnoco0 U3MEeHeHus
BHYTpeHHEM 3Hepruun TJ]
cucTeMsl 6e3

bubmuoteka [{OK https://m.edsoo.ru/3d734561



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561

COBepILIEeHUS pabOTHI

71

Konsexkius,
TEIUIONPOBOJHOCTb,
W3JIy4YCHHE

bubnuoteka [{OK https://m.edsoo.ru/157b54cd

72

KonmdaecTBO TENI0THI.
TenmoéMKOCTh Tena.

VY nenbHas U MOJIApHAas
TEMI0EMKOCTH BEIIECTBA.
ViaenpHasg TEIIOTA
CrOpaHus TOTUIMBA

bubnuoteka [{OK https://m.edsoo.ru/7ba67355

73

Pacuér xonmyectrsa
TEIUIOTHI IPU
Terionepeaaye

bu6mmoreka IIOK https://m.edsoo.ru/ldb5ad4e

74

ITousarue 00 aguabaTHOM
npouecce. [lepBbrit 3akoH
TEPMOIUHAMUKHU

bu6mmoreka LIOK https://m.edsoo.ru/d8098824

75

KonnuecTBo TemIoTs! 1
paboTa KaKk MephbI
W3MEHEHHUs BHYTPEHHEH
sHepruu T/ cuctemsl

bu6mmoreka LIOK https://m.edsoo.ru/b047alcd

76

Bropoii 3akoH
TEPMOIUHAMUKY IS
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOLIECCOB.
Heobpatumocts
MIPUPOIHBIX MTPOIIECCOB

bubnuoteka [{OK https://m.edsoo.ru/c6f4f464

77

[IpuHIMIIBI AENACTBUSA
terioBbIX MamrH. KIT/]

bubmuoteka I{OK https://m.edsoo.ru/2e945513



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
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78

MakcuManbHO€E 3HaYEeHHE
KIIA. Huxn Kapuo

bu6mmoreka LIOK https://m.edsoo.ru/fe3857b9

79

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/b3efal8b

80

OKOJIOTUYECKHE aCIICKThI
HCIIOJIb30BAHUS
TEIUIOBBIX JIBUTATEIICH.
TermnmoBoe 3arpsa3HeHne
OKpY)KarolEen CpeJibl

bubnuoteka [{OK https://m.edsoo.ru/9867aaa7

81

Pemenne 3amau

bubnuoteka [{OK https://m.edsoo.ru/c8c70432

82

O06o0mmenue u
CUCTEMATH3AINA 3HAHUH
10 TEME
"TepMoauHaAMUKA.
TemnmoBeIie MaIIMHEL"

bubnuoteka [{OK https://m.edsoo.ru/28d62b3f

83

KonTtponsHas padoTa no
teme "TepmonnHamMuka.
TermnoBsie MaTUHEBL"

bu6moreka IIOK https://m.edsoo.ru/1b6e26¢c5

84

[TapooOpazoBanue u
KOHICHCAIIHSI.
Hcnapenue u KumeHue.
VY nenbHasg TEIIOTa
nmapooOpa3oBaHHs

bu6mmoreka LIOK https://m.edsoo.ru/6f8e6777

85

Hacrwimennrie n
HEHACBIIICHHBIC TIAPHI.
KauecTBenHnas
3aBHCUMOCTD INIOTHOCTH
M JaBJICHUS
HACBIIIEHHOTO Mapa OT
TEeMIIepaTyphbl, UX

bubmuoteka I{OK https://m.edsoo.ru/f5¢c17d02



https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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HE3aBUCHUMOCTE OT
00bEMA HACKIIEHHOTO
napa. 3aBUCUMOCTh
TEeMIIEpaTypbl KUIICHUS
OT OaBJICHUSA B X KUJIKOCTHU

86

Brnaxnocts Bo3ayxa.
AOcotoTHas u
OTHOCHUTCIIbHAasA
BJIAKHOCTh

bubnuoteka [{OK https://m.edsoo.ru/30ebbb79

87

Pemenue 3agau

bubnuoteka [{OK https://m.edsoo.ru/18e95ff3

88

TBépnoe Teno.
Kpucramnmueckue u
amop(HbIe Tena.
AHM30TPOTIHS CBOMCTB
KpHUCTAJIJIOB

bubnuoteka [{OK https://m.edsoo.ru/20a88a03

89

IInaBnenue u
KpUCTaJUTH3AIINS.

VY nenbHasg TEIIOTa
mnasieHus. Cyoimumarus

bu6mmoreka IIOK https://m.edsoo.ru/6ee91e9f

90

Jedbopmaruu TBEPAOTO
Tena. PacTsokenue u
cxkarue. Casur. Monynb
HOwnra. Ilpenen ympyrux
nedopmanui

bubnuoreka I{OK https://m.edsoo.ru/dalaabl0

91

TermnoBoe pacupeHue
YKUJIKOCTEN U TBEPIBIX
TE€JN. AHTapMOHU3M
TEILIOBBIX KOJIeOaHMi
YacTHI] BEILIECTBA

bubmuoteka I{OK https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

92

[IpeobpazoBanue
SHEpPruu B (a3oBHIX
nepexojax

bubnuoreka LIOK https://m.edsoo.ru/97a0672f

93

YpaBHEHHE TETIIOBOTO
OanmaHca

bubnuoteka [JOK https://m.edsoo.ru/ab1521fb

94

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/8ab7f40d

95

[ToBepxHOCTHOE
HaTsKEHHE.
Kanunnsipueie siBneHus.
JlaBiienue oy
HCKPHBJICHHOU
MTOBEPXHOCTHIO
*)unkoctu. @opmyna
Jlanmaca

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

96

O0o00mmenue u
cUCcTeEMAaTU3aIys 3HaHUI
1o teme "ArperatHbie
COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

bu6mmoreka IIOK https://m.edsoo.ru/0b52575¢

97

KonTtponpHas padoTa no
Teme "ArperatHbie
COCTOSIHMS BEILIECTBA.
®dazoBble Iepexoabl"

bubnuoteka I{OK https://m.edsoo.ru/7dc2a739

98

OnexTpu3anus Tenl u e€
IIPOSIBJICHUS.
OneKTpuuecKui 3aps.
JIBa BU1a DIIEKTPUYECKUX
3apsnoB. [IpoBoaHuky,
JUDIIEKTPUKU U

bubmuoreka [{OK https://m.edsoo.ru/1aff445f



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
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MOJYIPOBOIHUKHU

99

OneMeHTapHbIN
BIEKTPUYECKUI 3apsi.
3aKOH COXpaHEHUs
ANIEKTPUYECKOTO 3apsia

bubnuoteka [{OK https://m.edsoo.ru/f49afd24

100

B3aumopeiicterue
3apsa0B. ToueuHbie
3apsabl. 3akoH Kynona

bu6mmoreka LIOK https://m.edsoo.ru/445b7746

101

Pemenue 3agau

bu6mmoreka [IOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

102

DIIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
JNEKTPUYECKHUE 3apsbl

bubnuoteka [{OK https://m.edsoo.ru/05c6bfal

103

HanpsixénHocthb
ANEKTPUYECKOTO ITOJISL.
[TpoOubIii 3apsn. JInanm
HaANPsHKEHHOCTH
3NEKTPUUECKOTO IOJISL.
OnHopoaHoe
ANEKTPUYECKOE MOJIe

bu6mmoreka LIOK https://m.edsoo.ru/3dac6957

104

IToTeHumMagIbHOCTE
3JIEKTPOCTATUYECKOTO
nojs. PazHocTh
MOTEHIINAIOB U
HaNpsHKEHUE

bubmuoteka I{OK https://m.edsoo.ru/80021447

105

[ToTeHumanbHas SHEPrus
3apsijia B
NIEKTPOCTATUYECKOM

bubnuoteka I{OK https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
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noue. [lorenuunan
3IEKTPOCTATUUECKOTO
OJIA

106

CBs13b HaPSDKEHHOCTU
0JIS1 U Pa3HOCTH
MTOTEHIIMAJIOB JUISt
JIEKTPOCTATUYECKOTO
oJIs

bubnuoteka L{OK https://m.edsoo.ru/df7a6838

107

[IpuHIHn cyneprno3unun
AIEKTPUYECKUX TOJEH

bubnuoteka [{OK https://m.edsoo.ru/Ocfeda6e

108

Pemenue 3agau

bubnuoteka [{OK https://m.edsoo.ru/5a582263

109

[Tosie ToueuHoro 3apsizaa.
[Tosie paBHOMEPHO
3apsOKEHHOU chephl

bubnuotexa [{OK https://m.edsoo.ru/b297b5c3

110

[Tosie paBHOMEPHO
3apSKEHHOTO 110 00BEMY
mapa. [lone paBHOMepHO
3apsKEHHOU
0ECKOHEYHOM MI0CKOCTH

bu6mmoreka IIOK https://m.edsoo.ru/f7a665ee

111

[IpoBoaHMKH B
3JIEKTPOCTATUYECKOM
noje. YcioBue
paBHOBECHS 3apsi0B

bubnuoteka I{OK https://m.edsoo.ru/32405eab

112

JnsnexTpuku u
MOJIYIIPOBOJHUKH B
AIEKTPOCTATUYECKOM
rnoJje

bubnuoteka I{OK https://m.edsoo.ru/060ebab5

113

Konnencarop.

bubmuoteka I{OK https://m.edsoo.ru/845b4f73



https://m.edsoo.ru/df7a6838
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DNEeKTPOEMKOCTh
KOHJIEHCATOpa.
DNEeKTPOEMKOCTh
TUIOCKOTO KOH/IEHCATOPa

[TapamiensHoe

114 COCTMHCHHE bu6mmoreka LIOK https://m.edsoo.ru/d11e8ce7
KOHJICHCATOPOB
ITocnenoBaTenbHOE

115 COETMHCHHE bu6mmoreka IIOK https://m.edsoo.ru/1e992920
KOHJICHCATOPOB

116 DHEpIHA 3APSKCHHOIO bu6moreka IIOK https://m.edsoo.ru/73a34f18
KOHJIEHCAaTOopa

bu6moreka [IOK
117 Pemenue 3amau https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/2743
4040

JIBr>keHue 3apsiKEeHHON

118 YaCTHIIbI B OJTHOPOTHOM bu6mmoreka [IOK https://m.edsoo.ru/8341d6ac
ANEKTPUIECKOM TI0JIe

119 Pemtenue 3amay
O6o0mmenue u

120 CHCTEMATHSALIA SHAHH bubnuoteka I{OK https://m.edsoo.ru/5752603f
1o TeMe "DNEKTPUIECKOE
mosue"
KonTtponsHas padoTa no

121 | Teme "DnekTpuueckoe bu6nuoreka LIOK https://m.edsoo.ru/cefe90e9
noJie"
Cuina toxka. [TocTossHHBIM

122 bubmuoreka I{OK https://m.edsoo.ru/233311b5

TOK. Y CIIOBUS



https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
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CYLIECTBOBaHUS
MIOCTOSTHHOTO
AJIEKTPUYECKOTO TOKa

123

HcTtounuku ToKa.
Hanpsoxkenne u 31C

bubnuoteka [{OK https://m.edsoo.ru/0839a115

124

3axoH Oma Juis yyacTka
LeTH. DIIEKTPUUECKOE
COTIPOTHUBJICHUE

bu6mmorexa LIOK https://m.edsoo.ru/f14f251e

125

3aBHUCUMOCTE
COTIPOTHBIICHUS
OJTHOPOJTHOTO
MTPOBOJIHHKA OT €T0
IUTMHBI ¥ TUIOIAIN
MOTIEPEYHOTO CEYCHHUS

bubnuoteka [{OK https://m.edsoo.ru/95fcdf51

126

VanenbHOE
COTIPOTHBIICHUE
BelecTBa. Pemenne
3a1a4

bu6mmoreka [IOK https://m.edsoo.ru/437f8300

127

IlocnegoBarenpHOE,
napajuiesbHOE,
CMEIIaHHOE COCIUHEHNE
MIPOBOTHUKOB

bu6mmoreka LIOK https://m.edsoo.ru/236f7e07

128

JlaGopaTtopHas pabota
Ne8 «IlocnenmoBaTenbHOE
Y TapajuieIbHOE
COCIMHCHUS
MIPOBOTHUKOBY.

129

Pacué€r pa3BeTBIEHHBIX
ANEKTPUYECKUX LETIEH.

bubmuoteka I{OK https://m.edsoo.ru/1794cf37



https://m.edsoo.ru/0839a115
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[TpaBuna Kupxroda

130

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/3881b469

131

Pabota 31eKTpru4eckoro
ToKa. 3akoH Joynsa —
Jlenna

bubnuoteka [{OK https://m.edsoo.ru/a3605c5¢

132

Pemenne 3amau

bubnuoteka [{OK https://m.edsoo.ru/6761bfOf

133

MoIIHOCTh
AIEKTPUYECKOTO TOKA.
TemnmoBast MOIITHOCTD,
BBIZICIsIEMas Ha
pesuctope

bubnuoteka [{OK https://m.edsoo.ru/99750a6f

134

Pemenue 3agau

bubnmuoteka [{OK https://m.edsoo.ru/eb72fc24

135

O/1C u BHyTpeHHEE
CONIPOTHBIICHUE
HCTOYHUKA TOKA

bu6mmoreka IIOK https://m.edsoo.ru/72d453af

136

JlaGopaTtopnast pabota
No9 «M3mepenune DJ1C u
BHYTPEHHETO
COTPOTHUBIICHUS
HCTOYHHUKA TOKa»

137

3akon Oma 1 OJIHOU
(3aMKHYTOH)
ANEKTPUYECKOM 1T

bubnuoreka [{OK https://m.edsoo.ru/221f40fb

138

Pemenue 3amau

bubmuoteka I{OK https://m.edsoo.ru/3580b679

139

MoOIIIHOCTh UCTOYHUKA
TOKa

bubmuoreka I{OK https://m.edsoo.ru/a0ae51d8

140

KOpOTKOG 3aMbIKaHHUC

bubnuoteka [{OK https://m.edso0o.ru/546f5632

141

KOH,[[GHC&TOp B IICTIH

bubnmuoreka I{OK https://m.edsoo.ru/35368f3e
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IIOCTOAHHOI'O TOKa

142

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/4410cef0

143

Pemrenue 3aga4d mo reme
"TTocTOAHHBIN
ANEKTPUIECKUH TOK"

bu6mmoreka LIOK https://m.edsoo.ru/a7340a29

144

Pemrenue 3aga4q mo reMme
"TlocTOAHHBINH
ANEKTPUIECKUH TOK"

bubnuoteka [{OK https://m.edsoo.ru/744261b8

145

Pemrenue 3agad mo reme
"TlocTOAHHBII
AIEKTPUYECKUN TOK"

bubnuoteka [{OK https://m.edsoo.ru/eb5d4687

146

O06o0menue u
CUCTEMATH3AINA 3HAHUH
no Teme "IlocTosTHHBIN
AIEKTPUYECKUN TOK"

bu6mmoreka LIOK https://m.edsoo.ru/bfd7a050

147

KonTtponsHas padoTa no
teMe "llocTosTHHBIN
AJIEKTPUYECKUN TOK"

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

148

DIIeKTpUYECKast
MIPOBOJMMOCTD
Pa3IUYHBIX BEIECTB.
DIEeKTPUYECKUM TOK B
MeTaax.
CBepxXpoBOIUMOCTh

bubmuoteka I{OK https://m.edsoo.ru/da794295

149

DNEeKTPUYECKUM TOK B
pacTBOpax M paciuiaBax
3EKTPOJUTOB. 3aKOHBI
QDapanes s

bubmuoteka I{OK https://m.edsoo.ru/4b423491
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OJICKTPOJIN3a

150

DNEeKTPUUYECKUM TOK B
razax. [lmazma

bubnuoteka [{OK https://m.edsoo.ru/92d92f76

151

DNEeKTPUUYECKUM TOK B
BakyyMe. BakyyMmHbIe
npuOOpHI

bubnuoteka L{OK https://m.edsoo.ru/2E+160

152

DNEeKTPUUYECKUM TOK B
TTOJTYIIPOBOTHAKAX

bubnuoteka [{OK https://m.edsoo.ru/ab61c660

153

[TosrynmpoBOAHUKOBBIE
puOOPHI

bubnuoteka [{OK https://m.edsoo.ru/83622200

154

®u3NYeCKU NPAKTUKYM
no teme "M3mepenne
YCKOpPEHUS MpHU
MPSAMOJIMTHEHHOM
PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
mIockocTu"

bu6mmoreka IIOK https://m.edsoo.ru/5643ea56

155

DuU3NYECKUH TPAKTUKYM
o teme "IIpoBepka
TUIIOTE3bI O
HE3aBUCHUMOCTH BPEMEHU
JBUKEHHS OpycKa 1o
HAKJIOHHOM TIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT
ero maccol"

bubnuoreka I{OK https://m.edsoo.ru/f6292f5f

156

Pu3n4eCKU NPAKTUKYM
no teme "M3yuenue
N30TEPMHUUECKOTO
npoiiecca"

bubmuoteka I{OK https://m.edsoo.ru/6960b6ef
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157

Pu3NYEeCKUN NPAKTUKYM
o Teme "M3mepenue
YAEIbHOU TEINIOEMKOCTH
BELIECTBA»

bubnuoteka [{OK https://m.edsoo.ru/d1ea2402

158

Pu3NYECKUN NPAKTUKYM
no teme "Habmronenue
MpEeBPALEHUS SHEPTUU
3apsSKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
U3JTy4YeHUs! CBETOINO0 1A

bubnuoteka [{OK https://m.edsoo.ru/bcf53514

159

®u3NYeCKU NPAKTUKYM
1o TeMe "M3MepeHne
YAEIBHOTO
CONIPOTHBIICHUS
IIPOBOJHUKOBY

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

160

DuU3NYECKUH TPAKTUKYM
o Teme "CHSTHE BOJIBT-
aMIIEpHOM

XapaKTepUCTUKH Aroaa"

bu6mmoreka IIOK https://m.edsoo.ru/64b6e901

161

O06001IeHne u
cUCTEMATU3ALHUS 3HAHUI
no teMe "Kunematuka"

bu6mmoreka LIOK https://m.edsoo.ru/ed017d93

162

O06o0011IEHNE U
CUCTEMaTH3aIus 3HAHUH
mo teme "/InHamuka"

bubmuoteka I{OK https://m.edsoo.ru/3149956b

163

O06o06mIeHNE 1
CHCTEMAaTHU3alMsl 3HaHUI
mo teMe "CraTtuka
TBepaoro Tena"

bubnmuoteka I{OK https://m.edsoo.ru/0f9752ac
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164

O0o0061IeHNE U
cHCTeMaTH3alus 3HaHuH
o TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

bubnuoteka [{OK https://m.edsoo.ru/6c0df9cc

165

. O6001IEHNE U
CHCTEeMAaTH3aINs 3HAHUH
1o teme "OCHOBEI
MOJIEKYJIIPHOKHHETHYECK
oif reopun"

bu6mmoreka IIOK https://m.edsoo.ru/de148976

166

O06o0menue u
CUCTEMATH3AINA 3HAHUH
10 TEME
"TepMoauHaAMUKA.
TemnoBeIle MaIIMHEBL"

bubnuoteka [{OK https://m.edsoo.ru/Obcc77cl

167

Pe3epBHbIit ypok.
O0o00mmenue u
cUCTEMAaTu3alys 3HaHUH
1o teme "ArperatHbie
COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

bu6mmoreka IIOK https://m.edsoo.ru/59ca5¢91

168

O60061enue u
CUCTEeMAaTH3alHsl 3HAaHHHA
1o TeMe "DNEKTPUIECKOE
noJjie"

bubmuoreka I{OK https://m.edsoo.ru/f2381c0c

169

. O600uIEeHnE U
CHCTEeMAaTHU3alHsl 3HaHUI
mo Teme "[locTosHHBII
EKTPUYECKHI TOK"

bubmuoteka I{OK https://m.edsoo.ru/3cae6dal

170

O060011IEHNE U

bubmuoteka I{OK https://m.edsoo.ru/cc7681d4



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

CUCTEMAaTU3alus 3HaHUI
o teme "Toku B

pa3nuyHbIX cperax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpPOJIBLHBI
0 e padoThI

IIpakTU4ecku
e paboThI

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

Bzanmoneiicteue
MOCTOSIHHBIX MarHUTOB
Y TIPOBOJTHUKOB C
TOKOM. Marautaoe
noxue. I'mmoTe3a
Awmnepa

bubnuoteka [{OK https://m.edsoo.ru/487a8593

Bekrop marHuTHON
nHayKuun. [IpuHnmn
CyNEPHO3UIUU
MarHUTHBIX ITOJICH.
JIMHY MarHUTHOM

WHIYKITUH

bu6moreka LIOK https://m.edsoo.ru/4clabcch

MaruuTtHoe 110J1e
MTPOBOJIHUKA C TOKOM.
OnbIT OpcTena

bu6mmoreka LIOK https://m.edsoo.ru/d35d5262

Cuna Amrepa, e€
HaIpaBJICHUE U
MOJYJIb

bubnuoteka I{OK https://m.edsoo.ru/26d9c5ba

Pemenue 3amau

bubnuoteka I{OK https://m.edsoo.ru/a37a0c21

IIpumenenue 3akoHa
Awmriepa.
DNeKTpOU3MEPHUTEIHH
ble IPUOOPHI

bubnuoteka I{OK https://m.edsoo.ru/ad7718d7

Cuna JlopeHua, eé

bu6moreka ITOK https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

HANpaBJIECHUE U
MOJyJib. JIBUXKEHUE
3apsKEHHOW YaCTHIIbI
B OJJTHOPOJHOM
MarHUTHOM I10JI€

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/504e98c7

PaboTa cunel Jlopennia

bubnuoteka [{OK https://m.edsoo.ru/d518be4b

10

Pemenne 3amau

bubnuoteka [{OK https://m.eds00.ru/93617bd9

11

MarnuTHO€ noJie B
BEILIECTBE.
deppoMarHeTuKH,
napa- u JuamMarHeTHKu

bubnuoteka [{OK https://m.edsoo.ru/30ff9608

12

OcHOBHBIE CBOICTBA
(dheppoMarHeTUKoB.
[Ipumenenne
(heppoMarHeTHKOB

bu6mmoreka IIOK https://m.edsoo.ru/0b58190a

13

Pemrenue 3agau 1o
TeMme "MarautHoe
noJe"

bu6mmoreka IIOK https://m.edsoo.ru/5b55¢307

14

Pemrenue 3agau o
TeMme "MarautHoe
noie"

bubnuoreka I{OK https://m.edsoo.ru/41c4ae8a

15

SIBnienue
IEKTPOMArHUTHOM
nHayknuu. Ilotox
BEKTOPAa MarHUTHOMN
VMHIYKIHH

bubmuoteka I{OK https://m.edsoo.ru/b3efa0cl

16

OC nnaykuun

bubmuoteka [{OK https://m.edsoo.ru/48150bd8

17

3akoH

bubmuoreka I{OK https://m.edsoo.ru/a6dec188



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188

3JEKTPOMArHUTHOM
nHaykuuu Papanes

18

Buxpesoe
ANEKTPUYECKOE T0JIE.
Toku dyko

bu6mmoreka LIOK https://m.edsoo.ru/15abel40

19

O/1C unaykuuu B
JBYDKYITUXCS
MIPOBOTHUKAX

bubnuoteka [{OK https://m.edsoo.ru/0235cc02

20

Pemenne 3amau

bubnuoteka [{OK https://m.edsoo.ru/4dfda618

21

[IpaBuio JIenna

bubnuotexa [{OK https://m.edsoo.ru/bbc22726

22

NHIyKTUBHOCTS.
Karymika
VHJYKTUBHOCTH B
L[ENIU IOCTOSTHHOTO
TOKa

bubnuoteka [{OK https://m.edsoo.ru/621eae9d

23

SIBiienne
camonnaykiuu. J1C
CaMOUWHTYKITUH

bu6mmoreka [IOK https://m.edsoo.ru/7ee60ca8

24

9HeprI/Ifl MardmMTHOTIO
IIOJIAA KaTYIIKHU C
TOKOM.
BHCKTpOMaFHI/ITHOC
I10JIC

bubnuoteka I{OK https://m.edsoo.ru/b3cOad1l

25

Pemenue 3amau

bubnuoreka I{OK https://m.edsoo.ru/88f69d2b

26

O06o06mIeHNE 1
CHCTEMATHU3aIIH
3HAHUM T10 TeMe
"OnekTpoauHaMuka"

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

27

KonTtponsHas pabora

bu6muoreka [{OK https://m.edsoo.ru/8ae09b98



https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98

o TeMe
n n
DNeKTpoAMHAMHUKA

28

Konebarenpuas
cucrema. CBOOO IHBIE
KoJIeOaHMUSI.
l'apmonunueckue
KoJIeOaHus

bu6mmoreka LIOK https://m.edsoo.ru/7c1db385

29

Kunematnueckoe n
IAHAMHYECKOE
OIMCaHHE
KoJie0aTeIbHbIX
JIBHKEHUH

bubnuoteka [{OK https://m.edsoo.ru/87ce9498

30

OHepreTu4ecKkoe
omnucanue. BeiBoa
JTMHAMHYECKOTO
OIMCaHUS
rapMOHUYECKUX
KOJe0aHUU U3 UX
SHEPreTUYECKOTO U
KWHEMaTHYECKOTO
OIMCaHU

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

31

Awmmunryaa u dasa
KoJie0anuii

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

32

[Tepuona u yacTora
koJiebanui. [lepuon
MaJIbIX CBOOOJHBIX
KoJIeOaHUH
MAaTEeMaTHYECKOTO
MasTHUKa. [lepron

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



https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

CBOOOHBIX KOJIEOAHUMN

MIPY’KUHHOIO
MasTHUKA

33

3aTyxatromue
KOJIeOaHusI.
BrinyXeHHBIE
koJsiebanusi. Pesonanc

bu6mmoreka LIOK https://m.edsoo.ru/72e93d09

34

ABTOKOIIEOAHUA

bubnuoteka [{OK https://m.edsoo.ru/6add2644

35

Pemenue 3agau

bu6mmoreka [IOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/75612
3¢5

36

Ypok-koHpepeHIus
"MexanndecKue
KoJIcOaHMS B
MY3BIKQJIbHBIX
UHCTpYMEHTax"

bu6mmorexa LIOK https://m.edsoo.ru/8ef587be

37

O0o001menue u
CHCTEMAaTH3alH
3HAHHH 10 TEME
"MexaHndecKue
Konebanus"

bu6mmoreka L{OK https://m.edsoo.ru/eb84182f

38

DNIEeKTpOMAarHUTHBIC
KoeOaHusI.
KonebarenpHbli
KOHTYP

bubmuoteka I{OK https://m.edsoo.ru/d4adabde

39

®opmyna ToMcoHa.
CBs13p aMIUIATY 1B
3apsza KOHJIeHcaTopa
C aMIUIUTYI0N CUIIBI

bubnuoteka [{OK https://m.edsoo.ru/093f9afl



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

TOKa B KOJIEOATEIBHOM
KOHTYpE

40

3aKOH COXpaHEHUs
3HepFI/H/I B NACAJIbHOM
K0J1e0aTeIbHOM
KOHTYpE

bubmuoreka LHOK https://m.edsoo.ru/d1e2d543

41

3aTyxatromue
AIIEKTPOMArHUTHBIE
KoJieOaHusl.
BriHyX1eHHBIE
AIIEKTPOMArHUTHBIE
KojeOaHus

bubnuoteka [{OK https://m.edsoo.ru/5e668619

42

[IepemeHHBIH TOK.
Pesucrop u
KOHJICHCATOP B LIENIN
IIEPEMEHHOT0 TOKa

bu6mmoreka IIOK https://m.edsoo.ru/84836152

43

Karymika
WHJYKTUBHOCTH B
LEMU EPEMEHHOTO
TOKa

bu6mmoreka LIOK https://m.edsoo.ru/cfa307af

44

3axoH Oma mg
ANEKTPUYECKOM IIeTH
MEPEMEHHOTO TOKa

bubnuoreka [{OK https://m.edsoo.ru/8bae38e6

45

MomHocTs
MepPEMEHHOTO TOKa.
AMITUTYIHOE U
JIEUCTBYIOLIEE
3Ha4YCHHUE CHUJIBI TOKA U
HaIpsKEHUs

bubnmuoteka I{OK https://m.edsoo.ru/lcac6edc



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

46

Pe3onanc B
3IEKTPUYECKON LETIH

bubmnoreka [{OK https://m.eds00.ru/087506df

47

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/al16836a4

48

WneanbHpiit
TparcdopmaTop.
[Ipoussoactso,
nepenada u
noTpebieHne
BIEKTPUYECKON
SHEPTHUU

bubnuoteka [{OK https://m.edsoo.ru/f97418ae

49

DKOJIOTUYECKUE PUCKU
TIPU TIPOU3BOJICTBE
ANIEKTPOIHEPIUH.
Kynerypa
WCIIOJIb30BaHUS
ANIEKTPOIHEPIHH B
HOBCEIHEBHOM KU3HU

bu6mmoreka IIOK https://m.edsoo.ru/a6f74d93

50

Pemrenue 3agau

bu6mmoreka L{OK https://m.edsoo.ru/ee6677ed

51

Pemrenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/7cab59f8

52

O06o001enne u
CHCTEMAaTH3alH
3HAHMH 10 TeMe
"DJIeKTpOMarHUTHbIE
Konebanus"

bubmuoteka I{OK https://m.edsoo.ru/401024a9

53

MexaHn4ecKue BOJIHEI.

XapakTepUCTHUKU
MEXaHUYECKUX BOJIH

bubnuoteka I{OK https://m.edsoo.ru/a58e109f

54

CBolicTBa
MEXAHUYECKUX BOJIH

bubmuoteka [{OK https://m.edsoo.ru/d9ae1000



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000

55

3ByK. XapaKTEpUCTUKU

3ByKa

bu6mmoreka ITOK https://m.edsoo.ru/138b6f09

56

WudpasByk u

yipTpa3Byk. lllymoBoe

3arpsi3HeHue
OKPYKaroLEn CpeJibl

bu6mmoreka LIOK https://m.edsoo.ru/7380038f

57

Pemenne 3amau

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

58

DNeKTpOMarHUTHBIE
BOJIHBL. M3ny4ueHue

AIIEKTPOMATrHUTHBIX
BOJIH

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

59

OHeprus
AIIEKTPOMATrHAUTHBIX
BoJiH. CBoMCTBa
AIIEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [IOK https://m.edsoo.ru/d01b818c

60

[kana
AJIEKTPOMArHUTHBIX
BoJIH. [Iprumenenne
AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U
ObITY

bu6mmoreka LIOK https://m.edsoo.ru/49belf9e

61

ITpuHIMITEL
paaroCBsI3U U
TEJIECBUJICHHUS.
Paguonoxarus.
DIEeKTPOMarHuTHOE
3arpsi3HEHUE
OKpYKaroILen Cpeibl

bubmuoteka [{OK https://m.edsoo.ru/9f96f1f8



https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62

KontponsHas pabora
1o teme "Konebanus u
BOJIHBI"

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

63

Cger. 3akoH
MIPSIMOJIMHENHOTO
pacIpoCTpaHEeHUs
CBETa

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

64

Pemrenne 3anau Ha
IIPUMEHEHHE 3aKOHA
MIPSMOJIMHENHOTO
pacpoCTpaHeHHs
cBETa

bubnuoteka [{OK https://m.edsoo.ru/ea32d455

65

OTtpaxeHue cBera.
ITnockoe 3epkaino.
Cdepuueckoe 3epkajio

bu6mmoreka IIOK https://m.edsoo.ru/a005d2bb

66

[Ipenomiienue cBera.
AOCOIIOTHEIN 1
OTHOCHTEIIbHBIN
MoKa3areb
npenomiienus. [TonHoe
BHYTPECHHEE
OTpaKEHHE.
[IpenenbHblid yron
MIOJIHOTO BHYTPEHHETO
OTPaKCHUS

bu6mmoreka LIOK https://m.edsoo.ru/bc2e55cd

67

Pemenue 3amay Ha
MIPUMEHEHHE 3aKOHOB
OTPAKEHUSA U
MPEJIOMIICHHUS CBETA

bubmuotexa L{OK https://m.edsoo.ru/49d830a9



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9

68

XoJ JIydel B IIpu3Me.
Jucnepcus csera.
CnoxHbI cocTaB
Oenoro ceera. L[Ber

bu6mmoreka LIOK https://m.edsoo.ru/d8elc3be

69

JIunzel. okycHoe
paccTrosiHue u
ONTHUYECKas CHIIa
JIUH3BI

bu6mmoreka LIOK https://m.edsoo.ru/60441359

70

IToctpoenue
M300pakeHU B

JIMH3aX U UX CHCTEMax.

VYBeauueHne JIUH3bI

bubnuoteka [{OK https://m.edsoo.ru/bb53b1d5

71

Pemenue 3agaq Ha
MOCTPOCHHUE
n300pakeHUH,
MOJIy4aeMBbIX C
MOMOIIILIO JTUH3

bu6mmoreka [IOK https://m.edsoo.ru/5a868f09

72

I'ma3 xak onTHdeckas
cucrema

bu6mmoreka LIOK https://m.edsoo.ru/ecd480a2

73

Pemenue 3amau.
[Ipenenst
MIPUMEHUMOCTHU
r€OMETPUYECKOU
OITHKH

bubnuoteka I{OK https://m.edsoo.ru/cd174a10

74

CKOpOCTB CB€Ta u
MCTOJbI €€ UBMCPCHUA

bubnmuoteka I{OK https://m.edsoo.ru/f32aab06

75

Hucnepcus ceera

bubmuoteka I{OK https://m.edsoo.ru/lel6ccée

76

WnTepdepeniys ceera

bubmuoteka I{OK https://m.edsoo.ru/5fc0c638

77

KorepenTtHbie

bu6nuoreka [{OK https://m.edsoo.ru/c6416d48



https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48

UCTOYHUKHU. Y CIIOBUS
HaAOIIOEHUS
MaKCUMYMOB U

MHUHUMYMOB

78 Pemenne 3amau bubmunoreka ILHOK https://m.edsoo.ru/3061de2b

79 | [lpumenemie Bu6miorexa [JOK https://m.edsoo.ru/668edbcs
uHTEpPEepeHIINN

80 Hudpakuus cBeta bubnuoteka [{OK https://m.edsoo.ru/12ed04b5
JudpakuroHHas

gy | Peucrka Yeiosne Bu6miorexa [JOK https://m.edsoo.ru/fo98d964
HaOJIFOEHUS TIIaBHBIX
MaKCHUMYMOB

82 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/d58c411a
[TonepeynocTh

83 CBETOBBIX BOJIH. bu6mmoreka IIOK https://m.edsoo.ru/e9890fe9
[Tongpuzanus cBera

84 Pemtenue 3amay bu6mmoreka IIOK https://m.edsoo.ru/c56¢8158

g5 | CPCTOBRICARMCHI B Bubnnotexa LIOK https://m.eds0o.ru/0b36363d
MIPUPOJIC
O6o0menue u

86 zz:;ihfia;:ijiﬂ bubmuoteka I{OK https://m.edsoo.ru/8a14748b
"OnTuka"

87 Kontpoehas padora bubmuoteka [{OK https://m.edsoo.ru/82315dd4
mo TeMe «OnTHKa
I'panuwbr

88 MIPUMEHUMOCTHU bubnuoreka LIOK https://m.edsoo.ru/c9bd77ch

KJIaCCUYECKON



https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

MEXaHUKHU. 3aKOHBI
AIEKTPOIUHAMUKHU U
TIPUHITAT
OTHOCHUTEIBHOCTH

89

[Toctynatsl
CIIELMAJIbHOM TEOpUH
OTHOCHUTEIILHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/c56f05ch

90

[IpocTpancTBeHHO-
BPEMEHHOW MHTEPBAIL.
[IpeobpazoBanus
Jlopenua. Ycnosue
MPUIUHHOCTH.
OTHOCHUTENHHOCTH
OJIHOBPEMEHHOCTH.
3ameJIeHue BpEMEHH
U COKpalIeHUEe JITHHbI

bubnuoteka [{OK https://m.edsoo.ru/d83742bb

91

DHEPrusi ¥ UMITYJIbC
PETIATUBUCTCKON
YaCTHULIbI

bu6mmoreka LIOK https://m.edsoo.ru/853a64fc

92

CBs13b MaccCHI ¢
SHEprueu u
HUMITYJIECOM
PEIATUBUCTCKOMN
YaCTHUIIbl. DHEPrus
IOKOS

bubnuoteka [{OK https://m.edsoo.ru/b6258ffa

93

PaBHOBecHOE TemiIoBoe
W3JIy4YEHHE

bubnmuoteka I{OK https://m.edsoo.ru/f54035a5

94

3akoH cMenieHusa Buna

bubnuoteka I{OK https://m.edsoo.ru/1c5ff752

95

T'unmoreza M. Ilmanka o

bu6moreka ITOK https://m.edsoo.ru/a5ffa218



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218

kBaHTax. PoTOHBI

96

DHeprus U UMIYJbC
¢dboToHa

bu6mmoreka LIOK https://m.edsoo.ru/7fb307ec

97

Dotoaddext. OnbITHI
A.T. CroneroBa.
3akoHsl hoTod(dexTa

bu6mmoreka LIOK https://m.edsoo.ru/8c68e5b9

98

YpaBHeHue
DWHINTEWHA JTst
dhoTorddexra.
"Kpacnas rpannna”
dhoTtorddexra

bubnuoteka [{OK https://m.edsoo.ru/01ef4556

99

JlaBiieHue cpera.
Omerter I1. H.
JlebGenena

bubnuoteka [{OK https://m.edsoo.ru/64b4f966

100

BomHoBEIe cBOMiCTBA
YaCTHI]

bu6mmoreka IIOK https://m.edsoo.ru/f59cfcec

101

Bounnsr e bpoiiss.
JnvHa BOJIHBI Ae
Bbpoitsst u pazmepsl
0071aCTH JIOKAIH3aLU1
JBIDKYIIEHUCS YaCTHIIBI

bu6mmoreka LIOK https://m.edsoo.ru/5df8bafl

102

Kopnyckynspao-
BOJIHOBOH JyaJii3M

bubnuoteka [{OK https://m.edsoo.ru/8ccab62a

103

Judpakums
JNIEKTPOHOB Ha
KpHUCTalIax

bubmuoteka I{OK https://m.edsoo.ru/30dbal8c

104

Crnenuduxa
U3MEpPEHUH B
MHUKDPOMMUPE.

bubnuoteka I{OK https://m.edsoo.ru/65783dec



https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
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https://m.edsoo.ru/65783dec

CooTHotieHus
HEOMPEIETEHHOCTEN
Ieiizenbepra

105

Pemenne rpaduyecknx
3amaq

bu6mmoreka LIOK https://m.edsoo.ru/e70195bd

106

Pemrenne pacy€THbIxX
3a1a4

bubnuoteka [{OK https://m.edsoo.ru/ee9b3182

107

KonTtponsHas paborta
1o remMaMm: "OCHOBBI
CTO",
"KopmnyckynsipHo-
BOJIHOBOM nyayn3m"

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

108

OMnBITHI IO
HCCIIEI0BAHUIO
CTPOCHHS aToMa.
[lnanerapnas Mozienb
atoma Pesepdopaa

bu6mmoreka IIOK https://m.edsoo.ru/312b750a

109

[Toctynatel bopa

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

110

Buel ciektpos.
Cnekrtp ypoBHEM
SHEPTHH aToMa
BOJIOpOJIA

bu6mmoreka LIOK https://m.edsoo.ru/cf74blla

111

CnooHTaHHOE U
BBIHYXJICHHOE
W3IIy4eHHE CBETa

bubnuoteka I{OK https://m.edsoo.ru/f945d85c

112

Jlazep

bubnuoteka I{OK https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens
snpa 'eitzen6epra-
WBanenko. 3apsan u

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



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de

MAacCOBO€ YHUCJIO SAPA.
N30TonHEI.
PannoakTuBHOCTE

114

3akoH
pPaavoaKTUBHOIO
pacnaga. CBoiicTBa
HMOHU3UPYIOIIETO
n3nydeHus. Biusaue
PaIMOaKTUBHOCTH Ha
YKUBBIE€ OpPTaHU3MBI.
Jo3nmerpus

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

115

DHeprus CB3U
HYKJIOHOB B SITpE.
SnepHbie CUIBI.
JHedekt macchl spa.
SnepHbie peakuum.
SnepHbie peakTophl.
[TpoGmembr
YIPaBIISIEMOTO
TEPMOSJICPHOTO
CHUHTE3A.
OKOJIOTHYECKHE
ACIEKThI Pa3BUTHS
SIIEPHOM PHEPTETUKH

bu6mmoreka LIOK https://m.edsoo.ru/ff1758d0

116

MeTtompl perucTpanuu
M YICCIEIOBAHUS
AIIEMEHTaPHBIX
YaCTHII.
DyHIaMEeHTaTbHBIC
B3aNMOJICHCTBHSL.

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



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

bapuonsl, Me30HBI U
JICIITOHBI.
[IpencraBnenue o
CrannapTHO# MOJIeH.
KBapk-riroonnas
MO/IENb aIPOHOB

117

®du3uKa 3a npeaeaaMu
CrangapTHOU MoAETH.
TémHasa marepus u
TEMHAas DHEPIHUs.
EnunctBo dusnueckoit
KapTHUHBI MUpa

bubnuoteka [{OK https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTHS
aACTPOHOMHUHU.
3HaYeHHE aCTPOHOMUU

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

119

[TpumenumocThb
3aKOHOB (DM3UKH TSI
0OBSICHEHUS TIPUPOIBI
KOCMHYECKUX
00BeKTOB. MeToan!
ACTPOHOMHUYECKHUX
HUCCIIEI0BAHUMI

bu6mmoreka LIOK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIE
ONTUYECKUE
TEJIECKOIIBI,
PaaroOTENECKObI,
BHeaTMoc(epHas
aCTPOHOMHUS

bubnuoteka I{OK https://m.edsoo.ru/4877aale

121

Bun 3Bé3mH0r0 Heba.

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



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb

Co3Be3aus, spkue
3BE3/bI, INIAHETHI, UX
BUIMMOE JIBIDKCHUE

122

CoHe4yHas CHCTEMa.
Connne. ConHeuHas
aKTUBHOCTE. MICTOUHUK
suepruu CoJiHIIA U
3BE3/]

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

123

3BE3/bl, NX OCHOBHLIE
XapaKTEPUCTHKH.
Huarpamma
"CIIEKTpaJIbHBIN KI1acC
— CBETHUMOCTB"

bubnuoteka [{OK https://m.edso0o.ru/42169944

124

3Be3 bl TIIaBHOMI
MOCJIEN0BATEILHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/b3ch766¢

125

Buyrpennee crpoenne
3B€31. CoBpeMEHHbBIE
MpEeJICTaBJICHUS O
MPOUCXOXKACHUU U
spoJironun CoJiHIIa U
3BE3. DTanbl >KU3HU
3BE3]

bu6mmoreka LIOK https://m.edsoo.ru/d09da494

126

Muneunsiii [yt —
Hama ["anakTuka.
TuIbI ranakTuk.
Uépuble ObIpBI B AApAX
raJJakTUK

bubnuoteka [{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacumupenue

bubnuoteka I{OK https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

Bcenennoii. 3akon
Xa66na. Teopus
Bonbiioro B3pbiBa.
PennkroBoe
M3ITy4eHHUE

128

Macurrabnas

CTpYyKTypa Bcenennoi.

MeraranaktTuka

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

129

Hepeménnbie
PO OIEMBI
aCTPOHOMHHU

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

130

duznueckuit
MPAKTUKYM TI0 TEME
"UccneqoBanue
MardHUTHOTO IOJIS
MOCTOSHHBIX
MarHuToB'" WM
"UccneqoBanue
CBOMCTB
dheppomMarueTukoB"
uiu "Uccnenosanue
IEUCTBUSA
IMOCTOSIHHOTO MarHuTa
Ha paMKy ¢ TOKOM"

bu6mmorexa LIOK https://m.edsoo.ru/67361aef

131

dusnueckuit
MIPaKTUKYM T10 TEME
"U3mepenue cuibl
Awmnepa" wim
"N3yueHue
3aBUCUMOCTH CHUJIbI

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



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

Awmmnepa oT cuiiel Toka"
unu "OnpeneneHue
MarHUTHON MHIYKIUU
Ha OCHOBE U3MEPEHUs
cuiibl Amnepa"

132

duznueckuit
MPAKTUKYM TI0 TEME
"UccnenoBanue
SIBJICHUS
3IEKTPOMArHUTHO M
WHAYKIMU'" WIN
"Onpenenenne
WHIYKITUHA BUXPEBOTO
MAarguTHOTO TTOJISA"

https://m.edsoo.ru/c36658da

133

duznueckuit
MPAKTUKYM TI0 TEME
"UccneqoBanue
SIBJIEHUS
CaMOMHAYKIMU'" WU
"Coopka Moienu
ANIEKTPOMArHUTHOTO
reueparopa"

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

134

duznueckuit
MIPAKTUKYM I10 TEME
"U3mepenue nepuoaa
CcBOOOIHBIX KOJICOaHUI
HHUTSHOTO M
MPYXKUHHOTO
MasTHUKOB"

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

135

duznueckuit

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



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

MPaKTHKYM I10 TEME
"ITpeoOpa3oBanue
SHEPrUH B PY)KUHHOM
MasTHHKE"

duznuecKuit
IIPAaKTUKYM II0 TEME
"UccnenoBanue
MEPEMEHHOTO TOKa
yepe3
MOCJICI0BATEIHHO
136 COCTUHEHHBIC 1 1 bu6mmoreka IIOK https://m.edsoo.ru/89dc2d90
KOHJICHCATOP,

KaTylIKy ¥ pe3ucrop”
uiu "Hccnenoanue
paboTHl HCTOYHUKOB
CBETa B LIeTIH
MepEeMEHHOT0 TOKa"

dOuzndecKkui
MPAKTUKYM TI0 TeME
137 "U3yueHue 1 1 bubnuoteka [{OK https://m.edsoo.ru/b100661a
rapamMeTpoB 3BYKOBOM
BOJIHBI"

dusnueckuit

MIPAKTUKYM I10 TEME

"U3mepenue

13g | lorasTem " 1 1 bubmnuorexa IHOK https://m.edsoo.ru/42569eal
MPETOMIICHHUS CTEKIIA

nnu "llonyuenue

n300pakeHus B

CUCTEMCE U3 IIJIOCKOI'O



https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

3epKayia v JIMH3bI"

139

duznyeckui
MIPAKTUKYM I10 TEME
"UccnenoBanue
3aBUCHMOCTH
¢dboxycHOTO
paccTOSIHHS OT
BelllecTBa (Ha MpuMepe
KUJKUX JIMH3)" UITH
"Usmepenue
(dhokycHOTO
paccTOSTHUS
paccenBarONIUX JIUH3"

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

140

duznuecKkuit
MPAKTUKYM TI0 TEME
"HabOmroneuue
mudpakinm,
uHTEephEepeHIINU U
noJiipu3anuu csera"

bu6mmoreka IIOK https://m.edsoo.ru/8b7ac737

141

dusnueckuit
MPAKTUKYM I10 TEMe
"Onpenenenue
UMITYJIbCA ¥ SHEPTUH
PEIATUBUCTCKUX
gacTuIl (1o
¢dororpadusM TpekoB
3apsKEHHBIX YACTHIL B
MarHuTHOM moJje)"

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

142

duznueckuit
MPAKTUKYM I10 TEME

bubmoreka IIOK https://m.edsoo.ru/eb916f82



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

"N3mepenue
noctostHHoOM I1nanka
Ha OCHOBE
HCCTIeI0BaHUS
doTorddexra" mwin
"UccnenoBanue
3aBUCHUMOCTH CHUJTBI
TOKa Yepe3 CBETO MO/
OT HarpspkeHus"

143

duznueckuit
MPAKTUKYM TI0 TEME
"UccneqoBanue
CIeKTpa
pa3pexeHHOTO
aTOMApHOI0 BOJAOpOJA
U U3MEpPEHHE
MOCTOSTHHOM
PunGepra"

bubnuoteka [{OK https://m.edsoo.ru/ec651eb8

144

duznueckuit
MPAKTUKYM TI0 TEME
"UccneqoBanue
pagroakTUBHOTO OHA
C HCIOJIL30BaHHEM
no3umerpa Win
"U3yuenue
MOTJIOIIEHNs OeTa-
YaCTHI AJTTOMUHHEM"

bubnuoteka I{OK https://m.edsoo.ru/c3dabe6e

145

Ddusnyeckuit
MPAKTUKYM 10 TEME
"Habmroneuus

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



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

3BE3HOTO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX
MPUIIOKEHUN 115
ompeeeHus
MOJ0KEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeBepHoOro
TIOJTyIIapHsl ¥ SIPKUE
3BE3MBI" N
"Habmronenus B
teneckon JIyHbl,
IJIAHET, TYMAHHOCTEN
" 3BE3THBIX
CKOIUICHUH"

146

O06o06meHNe 1
CHUCTeMaTH3aIlns
3HaHu#. Posb pusnuku
1 aCTPOHOMHMH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COIIMAIBHOM U
TUYECKOU cepax
JEATEIIbHOCTH
YyeaoBeKa

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

147

O060011IEHNE U

bubmoreka ITOK https://m.edsoo.ru/18f19f7c



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

cucreMaTrusanus
3HaHul. Poisib u mecTo
(GU3MKK U ACTPOHOMUU
B COBPEMEHHOU
Hay4YHOU KapTHHE
MHpa

148

O60061enue n
cHCTEeMaTH3aIHs
3HaHui. Posb
¢uznueckoil Teopuu B
(dhopMupoBaHUU
MIPEACTABICHUH O
(buznueckoi KapTuHe
MHUPa, MECTO
(hbM3UYECKO KapTHUHBI
MHpa B O0IIEM PATY
COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MpEeJICTaBICHUN O
pupoie

bubnuoteka [{OK https://m.edsoo.ru/e7d400f4

149

O06o001enne u
CHCTEMATHU3aLIH
3HAHMH 10 TeMe
"KunemaTtuka"

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

150

O06o0011IEHNE U
CHCTEeMaTH3aIus
3HAHUM I10 TeMe
"KunemaTtuka"

bubmuoteka I{OK https://m.edsoo.ru/4e31b507

151

O060011IEHNE U
CUCTEMATHU3ALUS

bu6muoreka [TOK https://m.edsoo.ru/2dfbafc5



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

3HAHHUHU II0 TEME
"Tunamuxa"

152

O0o00611eHNE U
CHCTEMAaTHU3aLUs
3HAHUH I10 TEME
"CraTuka TBEpJI0TO
Tena'

bubmnoreka LIOK https://m.edsoo.ru/3cca482¢

153

O06o00mmenue u
CHCTEMAaTHU3allHs
3HAHHH 10 TEME
"3aK0oHBI COXPAHEHHUS B
MexaHuke"

bu6mmoreka [IOK https://m.edsoo.ru/32a4d1a0

154

O06o0menne u
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"OCHOBEI
MOJIEKYJISIPHO-
KHHETHUYECKOM
Teopun"

bu6mmoreka IIOK https://m.edsoo.ru/ed440ca8

155

O06o001enne u
CHCTEMAaTH3aLH
3HAHMH 10 TeMe
"TepmoarHaMUKa.
TemnoBrle MaIIMHBI"

bubnuoteka I{OK https://m.edsoo.ru/c63f7¢c10

156

O06o0011IEHNE U
CHCTEMAaTHU3alIHs
3HAHUM T10 TeMe
"ArperaTHble
COCTOSIHHS BEIIICCTBA.

bubnuoteka [{OK https://m.edsoo.ru/1d36b5b1



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

®dazoBble Iepexoan"

157

O0o0061IeHNE U
CHUCTEMaTU3aIHS
3HAHUH 110 TEME
"DnexTpuueckoe moje"

bu6mmoreka LIOK https://m.edsoo.ru/3bf0def9

158

O0o00611eHNE U
CHCTEeMaTH3aI1sI
3HAHHH 10 TEME
"ITocTOSIHHBIA
AIEKTPUYECKUN TOK"

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

159

O06o0menue u
CHCTEMAaTH3alHs
3HaHUM 110 Teme "Toku
B pa3JUYHBIX cpenax”

bu6mmoreka [IOK https://m.edsoo.ru/3d40077a

160

O0o00mmenue u
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"MaraurtHoe noJje"

bu6mmoreka IIOK https://m.edsoo.ru/3b4c06ae

161

Pe3epBHbIi ypok.
O60061enue u
cUCTeMaTU3aIus
3HAHUM MO TeMe
"DJIeKTpOMAarHuTHas

UHIyKOus"

bubnuoteka [{OK https://m.edsoo.ru/053e2248

162

PesepBHbIil ypok.
O06o06mIeHNE 1
CHCTEMAaTHU3alIH
3HAHUM T10 TeMe
"MexaHn4ecKnue

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



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd

KoJicOanus"

163

PesepBHBIH ypOK.
Oo6o06uienne u
CUCTEMaTH3aIUs
3HAHUM MO TeME
"DJIeKTpOMarHUTHbIE
KoJiebanus"

bu6mmoreka LIOK https://m.edsoo.ru/5e2bb83d

164

PesepBHBIl ypOK.
O06o0mmenue u
CHCTEeMaTH3aIIsI
3HAHUH 110 TEME
"MexaHndeckue 1
3JIEKTPOMAarHUTHBIE
BOJIHBI"

bubnuoteka [{OK https://m.edsoo.ru/96a7a2dd

165

Pe3epBHbIit ypok.
O0o00mmenue u
CHCTEMAaTHU3alH
3HAHHH 10 TeEME
"OnTuxa"

bu6mmoreka [IOK https://m.edsoo.ru/52ad1603

166

Pe3epBHbIi ypok.
O06o001enue u
CHCTEMATU3aLIH
3HAHMH 10 TeMe
"Ocnorl CTO"

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

167

PesepBHbIil ypok.
O0o01enne u
CUCTEMAaTH3aLMs
3HaHUH 110 TEME
"KopnyckynspHo-

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



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38

BOJIHOBOU ayann3m"

168

PesepBHBIH ypOK.
O0o00611eHNE U
CHCTEMAaTHU3alH
3HAHUH I10 TEME
"®dusuka aroma"

bu6mmoreka LIOK https://m.edsoo.ru/1f511654

169

PesepBHBIl ypOK.
O06o00mmenue u
CHCTEeMaTH3aI1sI
3HAHUH 110 TeEMeE
"du3nKa aTOMHOTO
A/1pa v dJIEMEHTapHBIX
gactui"

bubnuoteka [{OK https://m.edsoo.ru/905c5ce0

170

Pe3epBHbIil ypok.
O06o06meHne 1
CHUCTEeMaTH3aIlHs
3HAHUU 110 TEME
"J1eMEHTHI
actpoduzuxu"

bu6mmoreka LIOK https://m.edsoo.ru/2bffb94c

OBILIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

170

16



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

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

» Gusuka. Yriuyonennsiil yposenb. 10 kinace/ Kacesinos B.A., O61ecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «JIPODA»; AKunoHepHOe 00111€CTBO
«H3narenscTBo «lIpocsemenue.

» Gusuka. Yrioyonennsiit 11 xnace/ KacbsHos B.A., O01iecTBo ¢ orpaHi4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01miecTBo «M3m1aTenbcTBO
«IIpocBemeHue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

YMK «Duzuka. YrinyonéHHsiii ypoBeHb. 10 kimacey»

1. ®uzuka. Yraoyonéuusiii ypoBenb. 10 kinacc. Yuebnuk (aBtop B.A. KachsinoB).
2. ®uzuka. YriyonéHusii ypoBenb. 10 kiacc. Metonuueckoe nocobue (aBTop B.
A. KacwsiHOB).

3. ®usuka, 10 kinacc, unaktuyeckue Mmatepuainsl, Mapon A.E., Mapon E.A.,

4. duzuka. 3agaunuk. 10-11 xnaccwl - PeimkeBuu ATl

5. DnekTponHas hopma ydeOHHKA.

YMK «Dwusuka. YriayOonéHHbI ypoBeHb. 11 kiace»

1. ®uszuka. Yroyonéunsiid ypoeHb. 11 knace. YueOnuk (aBTop B.A. KacesHoB).
2. ®usuka. YruyonéHaslid ypoBeHb. 11 kmace. Meroanueckoe mocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka, 10 kiacc, Iunaktuyeckue Mmatepuainsl, Mapon A.E., Mapon E.A.,

4, ®usuka. 3amaunuk. 10-11 xnaccwl - PeimkeBuu ATl

5. DnextponHas ¢popma yaeOHHUKA.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1 http://nsportal.ru - coranbHas ceTh pabOTHUKOB 00pa30BAHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosre.

3 http://festival.1september.ru/articles/ - ¢pectuBaip nmenarormueckux uaei
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit mst yauteneid GU3HKH U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuasl o pusuke.

6 www . ege .edu.ru - madopmanronHslii mopran EID.

7 http :// school - collection . edu . ru / - equnas komutekmus [IOP
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