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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUW M TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o00pa3oBaTenbHON mporpammel, npenctaBieHHbix B @I'OC COO, a
Takxke ¢ yu€toMm denepaibHON padoueil mporpaMMbl BocnuTaHus U KoHuenuu
npenojaBanus yueOHoro npenmMera «dusnka» B 00pa3oBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ depeparuu, — pealu3ylOIIMX  OCHOBHBIE  00pa30BaTElIbHbBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COIepKaAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MTOCIEA0BATEILHOCTh U3YYEHUSI TEM U Pa3JIEiOB
y4eOHOro mnpeameTra ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBA3EH,
JIOTUKK y4eOHOTO TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydaroIMXcs.
[Iporpamma 1o ¢u3uke naéT NpeacTaBlIE€HUE O LEAX, COoJAepkKaHUM, OoOen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenMera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca (GU3HKK YrIyOJIEHHOTO YpPOBHS IO3BOJISIET pPEanu30BaTh
3a/la4yd MPO(PECCUOHANLHON OpUEHTAllMM, HANPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJIICHUS] CBOMX MHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEM KasKIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUS O00pa3oBaHHsS B
opraHuzanusax MNpodhecCHOHANBLHOrO O00pa3oBaHUsl MO Pa3IUYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nporpamme mno Qu3uke oOmNpenensiorcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOEHHUSI Kypca (PM3MKHU HA YPOBHE CPEIHETO OOLIEro oOpa3oBaHus: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, MpeaMeTHble (Ha  yriayOnéHHoMm  ypoBHe).  HayuHo-
METO/IOJOTHYECKON OCHOBOM JUJIsi pa3pabOTKM TpeOOBaHUW K JUYHOCTHBIM,
METanpeJMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0y4YalolUXCs, OCBOMBIIUX
nporpaMmy 1o (uU3MKEe Ha YpOBHE CpeAHero oO0miero oOpa3oBaHus Ha
yriayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUTAaHUpPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca (U3MKM Ha YriIyOnEHHOM
YPOBHE, B TOM UYHUCJIE PEIMETHBIE Pe3yJIbTaThl MO IoJlaM 00yUYeHUS;

coJiep>kaHue yueobHoro npeamera « Pu3nka» Mo rojgaM o0yyeHusl.

[Iporpamma mno ¢u3uke uMeEeT NPUMEPHBIA XapakKTep U MOXKET OBITh
UCIOJIb30BaHa YYUTEISIMU (DU3UKHU U1l COCTABIIEHUSI CBOMX pabOUUX MPOrpPaMM.

[Iporpamma no gu3nke He CKOBBIBAET TBOPUECKYIO MHULIUMATUBY yUUTEIEH U
MPEAOCTABISAET BO3MOXKHOCTH [JJI pealvu3alMy Pa3JInYHbIX METOJMYECKUX
MOJXO0/I0B K TMpernojaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE NpPU YCIOBHH
COXpaHEHUS 00s3aTENBHON YaCTH COJAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHaX MPHUPOIbI, BHICTyMHas B
KauecTBe y4eOHOTO MpeJIMEeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMM 00 okpysxkaromieMm mupe. LIKkoabHBIN Kypc GU3NKK — CUCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3UUYECKUE 3aKOHbI
JeXaT B OCHOBE TIPOIIECCOB M SBJICHUM, HM3y4aeMbIX XUMHUEH, OHUOJOTHEH,
¢dbuzmyeckolr reorpadueit u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHre (U3HUECKUX 3HaHU ONpeNeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHs HOBBIX MaTEpHalOB C 3aJaHHBIMH CBOWcTBamu. M3ydyeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIag B (OpPMHPOBAHHE ECTECTBEHHO-HAYYHOMU
KapTUHBI MHpa oOydaromierocs, B popMupoBaHue yMEHUNU MPUMEHSTh HAyYHBIN
METO/] TO3HAHUSI TIPHU BBITIOJIHEHUH UMY YISOHBIX UCCIIEIOBAHUM.

B ocHOBY Kkypca (u3MKH Ha ypOBHE CpeHETo o011ero 0opa3oBaHus MOJI0KEH
pAI Mael, KOTOPbIE MOYKHO PACCMAaTpPUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIAaCCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKU
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopuil. Beagymum B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE U
ToJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosiaracT MCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIHaNa (PU3MYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn Cc pa3BuTMEM OOIIecTBa, a Takke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTHUECKUMU MpoOieMamu.

Hoea npuknaonoii nanpaenennocmu. Kypc pusuku yrinyOon€HHOTo ypoBHS
MPEANOJIaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKHUX M TEXHOJOTHYECKUX
MPUJIOKEHUI W3YYEHHBIX TEOpPHl M 3aKOHOB. IIpu »TOM paccMarpuBaroTcs Ha
ypOBHE OOIIMX MPEACTAaBICHUA M COBPEMEHHbIE TEXHHUYECKHE YCTpPOICTBa, WU
TEXHOJIOTUH.

Hoea 3konocuzauyuu peanusyercs IOCPEACTBOM BBEICHUS JIIEMEHTOB
COJIEp)KaHMSI, TOCBAIIEHHBIX JKOJOTMYECKUM NpobsieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTHEM TEXHMKU M TEXHOJOTHUU, a TaKkKe OO0CYXKICHHS
po0JIeM palMOHATBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MaCHOCTH.

OcBoeHnue cofepKaHus MPOrpaMMbl MO (PU3UKE JOJIKHO OBITH MOCTPOEHO Ha
MPUHIMIAX CUCTEMHO-AEATENBLHOCTHOTO nojaxoaa. s pu3uku peanuzanusi 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTIOIB30BAHUM CAMOCTOATEIBHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYIoIEero Qakropa ydeOHoro mpouecca. s yroyOnéHHOTO
YPOBHS — D3TO CHUCTEMA CAMOCTOSITENBHOTO YUYEHHYECKOTO JKCIEPUMEHTA,



BKJTIOYAIOMIETO (POHTAIBHBIE YYCHUYECKHE ONBITHI TPU HM3YYCHUH HOBOTO
Martepuaia, JabopaTopHbie paboThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzanuu  (QU3MYECKOrOo TNpakTUKymMa. B  mnepBoMm ciyuae
MpakTUKyM npoBoautcs aubo B koHue 10 u 11 kimaccos, nubo mocie nepBoro u
BTOPOrO TOJNYTOAMM B KaXIOM M3 OSTUX KiIaccoB. Bropol cmocod — 3710
UHTErpauus paboT NpakTUKyMa B CHCTEMY JIaDOpaTOpHBIX paboOT, KOTOpbIE
MPOBOMSITCS B TMpoliecce u3yueHus pazaena (tembl). I[lpu 3Tom mom pabdotamu
MpPaKTUKyMa TTOHMMAETCs] CAMOCTOSITENIbHOE UCCIIEIOBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT 0 BU/Ia O€3 MOIMIAroBO HHCTPYKIIUU.

B nporpamme 1o (Qu3umke cucTeMa yYEHHYECKOTO OIKCIEpPUMEHTA,
7ab0paTOpHBIX paboT M MpakTUKyMa Mpe/CTaBlieHa €IMHBIM IepedHeM. Bribop
TEMATUKU JJI 3TUX BHUIOB YYCHHYECKUX MPAKTUIECKUX PAOOT OCYIIECTBISETCS
y4aCTHHUKaMHU 00pa30BaTeNIbHOTO MPOoLiecca UCXOS U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAaHUA W OCHamleHus kabunera ¢msuku. [lpm »TOM obOecmeuuBaeTcs
OBIIAJICHHE OOYYAaIOIMIMMHCS YMEHUSMU TMPOBOAWTH TMPSIMBIE M KOCBEHHBIC
U3MEPEHMsI, UCCIECNOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH W TMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEIT0KEHHBIX TUTIOTE3.

Bonpmioe BHUMaHHME YAETSETCS PEUICHUIO PACUETHBIX M KadeCTBEHHBIX
3anay. [Ipu 3TOM A pacd€THBIX 3a/ad NPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJIaHHON W HESIBHO 3aJIaHHON (PU3MYECKON MOJENbI0, MO3BOJISIONINE TPUMEHSITh
M3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO pasjiela Kypca, TaKk W
UHTETPHUPYs IPUMEHEHHNE 3HAHWN U3 pa3HBIX pa3aenoB. [[1s kauecTBEHHBIX 3a/1a4
MPUOPUTETOM SIBJISIIOTCS 3aJaHUsl Ha OObBsICHEHUE/NpeacKa3aHue MpPOTEKaHUs
(bu3MUecKuX SIBJICHUI W MPOIIECCOB B OKPYKAIOIIEH KU3HU, Tpedyromue BbIOopa
bu3rUecKoi MOACNH JIsl CUTYallMU MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DOI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIEeUCeHHI0 Y4eOHOro Imporiecca Kypc (QU3MKU YIIIyOIEHHOTO
YPOBHSI Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus AOHKEH U3Y4YaThCsl B YCIOBUAX
npeIMeTHOro KaOuHeTa. B kabOuHeTe (U3MKU JOJDKHO OBITH HEOO0XO0auMOe
nabopaTopHoe OOOpyJOBaHHWE JMJi BBINOJHEHUS YKAa3aHHBIX B IpOrpaMMe 0
¢u3nKe y4YeHHMYECKHX ONBITOB, Ja0OpaTOpHBIX pabOT M paboT MpakTUKyMma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUM C
NPUHIAIIOM MHHHMAIbHOW JTOCTATOYHOCTH H  O0ECIeYMBaeT TOCTAHOBKY
MEPEYUCIICHHBIX B TporpamMMme Mo (U3HKE KITIOYEBBIX JIEMOHCTPAIMA st
UCCIICIOBAHUST  M3yYaeMbIX SBJICHUA H  TPOIECCOB, OMIUPHUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHECHHIA.

JlabopaTopHoe 000pynOBaHHE JIsi YYEHWYECKUX TMPAKTHUYECKUX padoT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMILJICKTOB M OOECIEYHMBAaeTCA B pacuéTe



OJIHOTO KOMIUICKTa Ha JIBYX OOydYamImuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYNOBAaHUS JOKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUU aHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPHUTEIBHBIX CUCTEM B BHJIC ITU(POBBIX Ja00OpaTOPHUI.

OCHOBHBIMH IEJISIMU M3y4YeHHUS (PU3UKH B 00IIEM 00pa30BaHHUH SIBJISTFOTCS:

dbopMHpOBaHWE UHTEpPECAa H CTPEMJICHUS OOyYaronMXcs K HaydHOMY
W3YYCHUIO TPHUPOJBI, Pa3BUTHE WX HHTC/UICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUNH O HAyYHOM METOJIE IMMO3HAHHMS W (OpMHUPOBAHUE
MCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3ydYEHHUsS OCHOB
CTpOEHUS MaTepPUH M PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH;

dbopMHpOBaHUE YMEHUN OOBSICHATH SIBJICHHUS C MCIOJIb30BaHUEM (DHU3UUCCKUX
3HAHHWHA W HayYHBIX JIOKA3aTCIIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O poONH (PU3UKH JUIS Pa3BUTHSA APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MIPEICTaBIICHUN 0 BO3MOYKHBIX cdepax Oymymen
popeCCHOHATBLHON ACSATCIIBHOCTH, CBS3aHHBIX C (U3UKOW, IOATOTOBKA K
JaJIbHEHIIIeMy OOYYCHHIO B ’TOM HAIPaBIICHUH.

JlocTmkeHne 3TUX Ieliel oOecrieyuBaeTcs pElICHUEM CIICIYIONUX 3a7ad B
mpolecce N3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0IIEeTro 00pa30BaHUs:

MPUOOPETCHUE CUCTEMbI 3HAHUH 00 0OmMMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaXx, TEOPHUSIX, BKJIIOYas MEXaHHUKY, MOJICKYJIIPHYIO bu3HKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKHU;

dbopMHpOBaHUE YMEHHH MPUMEHSATh TCOPETUUCCKUE 3HAHUS 11T O0BSICHCHHS
bU3MYeCKUX SBICHUN B NMPUPOJAC W JUIS TPUHATHS TPAKTUYCCKUX PCEIICHUN B
[TOBCEIHEBHON KU3HHU;

OCBOCHHE CIIOCOOOB pCIICHUS pPa3IudHBIX 3a7a4d C SBHO 3aJaHHOM
(bu3MYecKoi MOJENbI0, 3a/ad, MOJAPa3yMEBAIONIUX CAMOCTOSITCIIBHOE CO3JIaHHE
bu3nYecKo MOJCIH, aJIeKBaTHOW YCJIOBHSAM 3aJladyd, B TOM 4YHCJIE 3a1ad
WHXXEHEPHOT'O XapaKTepa,;

MOHMMaHUE (PU3NYECKMX OCHOB M TMPHUHIIMIIOB JCHCTBHUS TEXHUYCCKUX
YCTPOMCTB ¥ TEXHOJIOTUYCCKUX IMPOIIECCOB, UX BIUSHHS Ha OKPY KAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIIPHOTO ITUTAHWUPOBAHUS W IPOBEICHHS
GU3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  uHGOpMAIuH,
OTIPEJICIICHHSI JIOCTOBEPHOCTH TOJIYYCHHOT'O pe3yJIbTaTa;

CO3JaHHME YCIOBHH JUISl Pa3BUTHS YMEHHH IMPOCKTHO-HCCIIEI0BATCIIBCKOM,
TBOPUYECKOU JIEATCILHOCTH;



pa3BuUTHE MHTEpeca K chepam npodhecCuOHANTbHON 1eITeNbHOCTH, CBSI3aHHON
¢ pU3UKOIA.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO yrinyOnEHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pu3MKa» HA YPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTcss OOYYArONIMMUCS, [UIAHUPYIOIMMU TPOAOKEHHE
00pa30BaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPODUIIS.

Ha u3yuenue ¢usuku (yriyOn€HHBIA ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEero
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gyacoB (5 4acoB B HEACIIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemsplii B mporpamme 1O (uU3MKe TMepedeHb JIabopaTOPHBIX M
MPAKTUYECKUX paboT sBIAETCS PEKOMEHJOBAaHHBIM, YUMTENb JellaeT BbIOOD
MPOBEICHUS JIaDOpaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBHAYATbHBIX
OCOOEHHOCTEH 00yUYaroIIUXCS.



COIEPKAHUE OBYUYEHUA
10 KJIACC

Paszpnesn 1. Hay4Hnslii MeTOA MO3HAHMS NIPUPOABIL.

®duszrka — pyHIaMeHTadbHasg HayKa o npupoje. HaydHsiii MeTo] mo3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PUBNYECKUX SIBJICHUMH.

DKCHepUMEHT W Teopusi B Mpoliecce Mo3HaHus npupoasl. HabGmionenue u
HKCIIEPUMEHT B (DU3UKE.

CnocoObl u3MepeHus (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBBIC
U3MEpUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHudd  (GU3MYECKUX  BeIWYUH  (aOcoyitoTHass W
OTHOCHUTEJIbHA ).

MopnenupoBanue (HU3MUYECKUX SBIEHUN M MPOLECcCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPIOE TENOo, HJealbHAs KUIKOCTb, HACAIBHBIM Ta3, TOUCUYHBIN
3apsn). ['unoreza. du3nyeckuid 3aKOH, TPAaHUIBI €70 MPUMEHUMOCTH. Du3znueckas
TEOpUs.

Ponb u mMecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI
MUpa, B IPAKTUYECKOU J1€ITEIbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPpaKmuKym.

W3mepeHre cuiibl TOKa M HANpsDKEHHsT B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKoOMCTBO ¢ LH@poBoi nadoparopueit no ¢usuke. [Ipumepsl n3mMepeHus
(bu3HYeCKUX BETMYUH IPU MOMOIIY KOMIBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBrkeHHE. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JBUKEHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Panuyc-BekTop MatepuaibHOM TOYKH, €ro MPOEKIUU Ha OCU CHUCTEMBI
koopauHaTt. Tpaektopus.

[lepemernienne, CKOpocTh (CpelHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M
YCKOpPEHHE MaTepHaIbHOW TOYKH, MX MPOEKIMH Ha OCH CHUCTEMbl KOOpPJHHAT.
CrnosxeHue nepeMenieHui 1 clloKeHNe CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUabHON TOYKU OT BPEMEHU U UX
rpaduxu.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro majaeHus. JIBukeHHe Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHMsI MaTepuaIbHON TOYKHU OT BPEMEHU U UX Tpaduku.



KpuBonuneitHoe  nBwkeHue. J[BukeHHEe  MaTrepualbHOW  TOYKHA  TIO
OKPY)KHOCTH. YTJOBas M JUHEWHas CKOpocTh. I[lepmoa m yacrtora oOpaiieHwus.
LlenTpocTpemuTenbHoe (HOPMaJIbHOE), KacaTelbHOE (TaHTCHIIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTepUabHOM TOYKHU.

TexHudyeckne yCTpOMCTBA M TEXHOJOTHMYECKHE TMPOIECCHI: CHUIOMETD,
JBIDKCHHE CHApsJOB, IIEMHbIe, MIecTepéHUYaTble W peMEHHBIC Iepelayu,
CKOPOCTHBIE JTU(DTHI.

Jlemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIITIOCTPALMS KHHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUS.

Crioco0sI ucciie0BaHus IBIKCHUH.

NnmrocTpanus npeaeabHoro nepexoaa u u3MepeHue MTrHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaOmronenue paBvkeHHs] Teja, OPOIIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.

HamnpaBnienre CKOpoCTH IPH IBUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPHM, CKOPOCTEH IBM)XEHHUS OJHOTO M TOTO Ke
TeJIa B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO JBUKEHUS C IEIbI0 ONMpEAeIeHUs MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Ipu MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanune 3aBUCMMOCTH TYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBI>KCHUH.

N3mepenne YCKOpPEHUS CBOOOJIHOTO MaJIeHUs (pEKOMEHJOBAHO
WCIIOJIb30BaHue U POBOIL TabopaTopun).

N3yuenne nBuKEeHUsS Tejla, OpPOIIEHHOrO Topu3oHTalbHO. [IpoBepka
TUIOTE3bl O TPSMON MPOMOPIMOHATBLHONW 3aBUCUMOCTH MEXIY MaJbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TEJa.

N3yueHne IBIKEHHS Tella MO OKPY)KHOCTH C TOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpUOJa OOpalieHuss KOHHMYECKOTO MasTHHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cuctemsl otcyé€ra. [IpuHumn
otHocutenbHOCTH ["ammiies. HewHeprnuanbHble cHUCTEMBI OTCYETa (ONpeicsieHHE,
IpUMEPHI).

Macca tena. Cuna. [IpuHIun cyneprno3uumnu Cull.

Bropoit 3akon HeroTOHA 1J1s1 MaTepUAIIBHOU TOYKH.

Tpertnit 3akoH Hbr0TOHA [1JIs1 MATEPUATBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHHS. OJKBUBAJICHTHOCTh T'PaBUTAIIUOHHON W
VHEPTHOMN MacCHl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOIO MaJCHUS OT BBICOTHI
HaJT TIOBEPXHOCTBIO IUIAHETHI W OT reorpaduueckol MmUpOTHI. JIBUXKeHUE
HeOEeCHBIX TeJI U UX CIyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, aBuKylierocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKECHUS W CUJIa TPEHUS
nokos. Koaddurument tpenus. Cuia CONpOTUBICHUS TPH JIBWKCHUH Tejla B
KUJKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO JIBUKECHUS.

Hasnenue. ['mapocrarnueckoe napnenue. Cuiia Apxumena.

TeXHUYeCKne YCTPOMCTBA MU TEXHOJOTMYECKHUE MPOUECCHI: IMOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenue ABMKEHUS Tell B UHEPIHATBHBIX U HEMHEPIIUATBHBIX CUCTEMAaX
OTCUETA.

[IpyHUKMI OTHOCUTEIIBHOCTH.

Kayenue AByxX UWMIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLIHATIBHOU CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOJCHCTBYIOIIEW  MPWIOKEHHBIX K TEIy CHI C
MPOU3BEACHUEM MACCHI T€JIA HA €T0 YCKOPEHUE B MHEPIUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAKOIINUX B PE3YIBTATE B3aUMOJACHUCTBUS TEIL.

N3mepenne Mace no B3auMOAEHCTBUIO.

HesecoMocTs.

Bec tena npu yCKOpEHHOM NOIBEME U TIAJICHUH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue paBHOJIECUCTBYIONICH CHII TIPU JABMKCHUHM OpycKa MO HAKJIOHHOU
TUIOCKOCTH.

[IpoBepka TruIOTE3bl O HE3aBUCHMOCTH BPEMEHU JBIDKCHHS Opycka To
HAKJIOHHOM TUIOCKOCTH HA 33JIaHHOE PACCTOSTHUE OT €r0 MacCChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B MPYKUHE U
pEe3UHOBOM o0paslie, OT uX JAedopmMaliiu.

N3yueHne NBUKEHHSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKuit OJIOK.

W3mepenue kodduimenta TpeHUus Mo BETUUYHHE YIIIOBOro KoddduimeHTa
3aBUCHUMOCTH Fyp(N).

HccnenoBanue nBHXeHUS Opycka MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 PUIIEHTOM TpeHUS.

N3ydeHne nBUKEHUA Ipy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpHoe Teno. [locTymaTenbHOoe W BpallaTeNbHOE IBUXEHHE
TBEpAOTO Tena. MOMEHT CWIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHnue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, O€3pa3TMUHOE PABHOBECHE.

TexHu4yeckne yCTpOHWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: KPOHILITEWH,
CTPOUTENBbHBIA KpPaH, peIIETUYAaThIE KOHCTPYKIIUU.

Jemoncmpayuu.

YcinoBusi paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanne ycimoBUM paBHOBECHS TBEPAOTO Teja, HMEIOLIETO OCh
BpAILECHHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACUET CHIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTY TBEPAOTO TEJIA, UMEIOLIETrO IUIOIIAAb OTIOPBI.

Tema 4. 3axkonvl coxpanenusn 6 mexaHuke.

NMiynbec MaTepranbHOM TOUYKH, CHCTEMBI MaT€pUaIbHbIX ToUeK. LleHTp Macc
CUCTEMBI MaTEpUAIIBHBIX TOUEK. Teopema o IBUKEHUU LIEHTpa Macc.

MItynibe CHITBI M UBMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT umnylibca MaTepualbHOW TOYKH. [IpeactaBieHne o COXpaHEHHUH
MOMEHTA UMITYJIbCAa B HEHTPAIbHBIX MOJAX.

PaGota cuiasl Ha MaqoM M Ha KOHEYHOM mepeMelneHuu. ['paduyeckoe
npe/cTaBlieHue paboThl CUIIBI.

MOoOIITHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepualibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPIMU MAaTEPUATIbHON TOUKH.



[loTeHnuanbHbple W HENOTEHIMANbHbIE CUibl. [loTeHIManbHas >Heprus.
[loTennuanbHast sHeprust ynpyro neGopMupoBaHHON NpyxuHbl. [loTeHIManbHas
HHEPrusl Tejla B OJHOPOJHOM rpaBUTAlMOHHOM rmosie. [loTeHiuanbHas >Heprus
Teja B TPAaBUTALIMOHHOM TI0JIe OJTHOPOJHOTO IIapa (BHYTpH M BHE Iiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeTbs KocMHUecKasi CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOi
HHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

Yupyrue v Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHymM s HWACaTbHOM KUJIKOCTH KAaK CIEACTBHE 3aKOHA
COXpAaHEHUSI MEXaHUYECKOU SHEPTUH.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKHUE IMPOIIECCHI: JIBUIKEHUE PAKET,
BOJAOMET, KONEpP, NPYXKUHHBIA MUCTONET, THUPOCKON, (QUI'YpHOE KaTaHHE Ha
KOHBKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTBHOE BHKEHUE.

N3mepeHre MOIIHOCTH CHUJIBL.

W3meHeHue sHepruu Tela Mpu COBEPIICHUH PAOOTHI.

B3auMHble mnpeBpalieHus KMHETHYECKONM W MOTEHUMAIbHON SHEpPruil mpu
JEHCTBUU HA TEJIO CHJIBI TSKECTH U CHIIbI YIIPYTOCTH.

CoxpaHeHue SHePruu Mpu CBOOOIHOM IaJIEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3mepenue uMitynbca Tela mo TOpMO3HOMY MY TH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIH 3IIEKTPOMOOWIISE M MOIIHOCTH
CHWJIBI TSATH.

CpaBHEHUE U3MEHEHUSI UMITYJIbCA TeJla C UMITYJIBCOM CHUJIBI.

HccnenoBanue coxpaHeHUsI UMITYJIbCA TIPU YIIPYTOM B3aUMOJIEHCTBUH.

W3mepenre KWHETUYECKOM SHEPTUH Tejla IO TOPMO3HOMY MY TH.

CpaBHeHHE U3MEHEHUS TTOTEHLIUAIbHON YHEPTUU MPYKUHBI ¢ PaOOTON CHUIIBI
TpEHUSL.

Onpenenenue pabOThl CUIBI TPEHHMsS] NPHU JBMXKEHMHM Tejla MO HAKJIOHHOM
MJIOCKOCTH.

Paznen 3. Mosexkyasipuast Gu3nKa 1 TePMOIAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI MEOPUU.

OcHOBHBIE TOJIOKEHUSI MoJIeKyIsipHO-KuHeTnyeckol teopun (MKT), ux
onbiITHOe obOocHoBanue. Juddysus. bpoyHoBckoe nBHXKeHHE. XapakTep
JIBMKEHUS. W B3aUMOJCHCTBUS YacTUIl BemlecTBa. Mojenu CTpOEHHUs Tra3oB,
KUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOWCTB BEUIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u pasmepbl Mosiekyd (atomoB). KonudecTBo BeriecTsa.
[Tocrosinnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. Illkana
temneparyp Llenbcusi.

Mojenb uaealbHOTO Ta3a B MOJIEKYJISPHO-KMHETUUYECKON TEOPHUM: YACTUIIBI
rasza JABMXKYTCS XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AOcoitoTHas
temrneparypa (mkana temrneparyp Kenbuna). 3akon JlanpToHa. M3omporiecchl B
WJeaJbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MpeCTaBIeHUE U30TPOIIECCOB: U30TEpMa, U30X0pa, u3obapa.

CBaA3p  MeXIy JaBJI€HUEM W CpEeAHEM KHHETUYECKOW DdHEprueu
MOCTYNAaTEIBLHOTO TEIJIOBOTO JIBUXKEHUS MOJEKYJ HJIeaIbHOro raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHIECKON TEOPUH UCaTBHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOW SHEPTUEH MOCTYMATEILHOTO TEMJIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuueckne YCTpOWCTBA U TEXHOJOTMYECKHUE TMPOLECCh: TEPMOMETD,
OapoMeTp, MoydyeHre HAaHOMaTEPHAJIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUI] BEUIESCTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKCHHUS.

Huddy3us KkugkocTen.

Mogens onbita lTepHa.

IIputskeHne MONEKyII.

Mojenu KpUCTANIMYECKUX PELIETOK.

HaGnronenue u vicciienoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RpaKmuKym.

HccnenoBanne mpolecca YCTAHOBIECHUS TEIUIOBOTO PpPaBHOBECUS IIpHU
TEII000MEHE MEXy TOpsiYeil U XOJ0HON BOJIOH.

N3ydeHne wW30TepMHUECKOTro TIporecca (PEeKOMEHIOBAHO HCIOJIb30BAHUE
rdpoBoii 1abopatopun).

N3ydeHne n30XopHOro mnpoiiecca.

N3yuenne nzobapHoro mpoiecca.

ITpoBepka ypaBHEHHUSI COCTOSHHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3ajgaHue BHENIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbl. BHEIIHUE ¥ BHyTpeHHHE napaMeTpbl. [lapamerprl
TEPMOJMHAMHYECKOM CUCTEMBI KaK CpPEIHUE 3HAYEHMS BEIIMYMH, ONMUCHIBAIOIIUX
€€ COCTOSAHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CaMONpPOM3BOJbHAS — peEJIaKCaLUs
TEPMOJMHAMHUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uaeanpHOro ra3a B TEPMOAUMHAMHMKE — CHUCTEMA YpPaBHEHHIA:
ypaBHeHHEe MeHneneeBa—KnanelipoHa M BbIpAKEHUE [JI1 BHYTPEHHEW SHEpIUMU.
VYcnoBus TPpUMEHUMOCTH 3TOM MOJIENN: HU3KAsl KOHIEHTpaUusl 4acTHUL, BBICOKHE
TeMIeparypel. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTUU OAHOATOMHOTO MIEATbHOIO
rasa.

KBa3zucratuyeckue 1 HECTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas pabora B TepMoArHaMuKke. Beraucinenue paboTsl o rpaduxy
mpoliiecca Ha pV-auarpamme.

Teruionepenaya  kak  cmoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpTruu
TEPMOJIMHAMUUYECKOW  cucTteMbl 0Oe3  coBepuieHust paboThl.  KonBekuwus,
TEIUIONPOBOIHOCTbD, U3TyUYCHHE.

KomnuectBo Ttemnorel. TennoéMKocTh Tena. YaelbHas W MOJISIpHAs
TEIUTIOEMKOCTH BEUIECTBA. YpaBHeHHME Maliepa. YaenbHas TeEIJIoTa CropaHus
toruiBa. Pacu€r koinyecTBa TEIUIOTHI mpu Temnonepenade. Illonsrue o0
anrabaTHOM Ipoliecce.

IlepBbiii  3akOH TepMoAMHAMUKH. BHyTpeHHsiss »sHeprus. KomauuecTBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTPEHHEH  »Hepruu
TEPMOJMHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpPMOJMHAMHUKH JJi1 PABHOBECHBIX IIPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOIUT
eMHCTBEHHAas aanabara. AOCONIIOTHAs TeMIeparypa.

BTtopoii 3aKOH TEpMOAWHAMMKHM [UJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIEpe/iaTh TEIUIOTY OT 0oJiee XOJIOAHOTO Tena K Ooyiee Harperomy 0e3
kommneHcanuu (Knaysuyc). HeoOpaTumMocTh mpupoaHBIX TPOIECCOB.

[Tpuniunel gectBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTMYECKHE ACIEKThl MCIOJIb30BAHMS TEIUIOBBIX aBurareneil. TemioBoe
3arpsA3HEHUE OKPYKAIOILIEH CPEJIbI.

TexHu4yeckne yCTpOHCTBA M TEXHOJOTHMYECKHME NPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, NU3ENIbHBIA W KapOIOpaTOpHBIA ABUTATENH, TapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpATyp, YTWIM3AUS «TEIUIOBBIX» OTXOJIOB C
MCIOJIb30BAaHUEM TEIUJIOBOI'0 HAcOCa, YTUIIM3alMsl OMOOPTraHMYECKOro TOIIMBA IS
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3menenue TeMnepatypsl Ipu ainabaTHyecKoM pacliupeHun.

Bo3nymiHoe orauso.

CpaBHEHUE yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



Crioco0bl MI3MEHEHUSI BHYTPEHHEW YHEPTUH.

UccnenoBanue aanabaTHOTO Mpoiiecca.

KommnbroTepHble MOJIEIN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomolt, nPAKMUKYM.

N3mepenue yaenbHON TeTIOEMKOCTH.

HccnenoBanue npoliecca OCThIBAaHUS BEIIIECTRA.

UccnenoBanue aanabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBS3U JHEPTUM MEXKMOJICKYISIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATYPbl KUTICHUS KUIKOCTEH.

Tema 3. Acpecammuvie cocmoanus eeuwyecmea. Dazosvie nepexoow.

[TapooOpazoBanue u KoHueHcaiusa. McmapeHue u KumeHue. Y jenbHas
TeIJI0Ta MapooOpa3oBaHUSI.

Haceimiennble ¥ HeHachIlIeHHbIE TMapbl. KauecTBeHHass 3aBUCHMOCTD
TJIOTHOCTH M JIaBJICHUS HACBIIICHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS M OTHOCUTENIbHAS BJIAKHOCTb.

Teépnoe teno. Kpucramnmueckue u amopdHsie Tesa. AHU3OTPOIUSI CBONCTB
kpuctayyioB. [lnaBieHre W KpuUCTaIM3alus. YJIelbHas TEIJIoTa TUIaBJICHUS.
CyOnumarus.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacmupeHue KUIAKOCTEH U TBEPABIX T, 00bEMHOE M JTMHEUHOE
paciupeHue. AHrapMOHHU3M TEIUJIOBBIX KOJIEOAHUIM YacTHI] BEIIECTBA KaK MIPUYHHA
TEIJIOBOT'O paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B PazoBhIX NMEpPEXoiax.

VYpaBHeHHE TEMIOBOTO OajaHca.

[ToBepxHocTHOE HaTspKeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsipueie siBnenus. J{apieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlamnaca.

TexHudyeckne yCcTpoWCTBA W TEXHOJIOTMYECKHE TMPOIECCHI: KUIAKUE
KPUCTAJIJIBI, COBPEMEHHBIE MaTepUAIbI.

Jlemoncmpayuu.

TennoBoe pacupeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue npy noHW>KeHHOM J1aBJICHUU.

N3mepeHue cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OMBITH ¢ MBUTBHBIMH TUIEHKAMH.

CMmauuBaHue.



Kanumisipasie aBieHusI.

Mopen HEHbFOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHHS KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nedopmarnmii.

HaGmonenne manbix nedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN HCTIapEHUS HKUIKOCTEM.

N3mepenue yaenbHOM TEMIOTHI TUIaBJIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIIEHHBIX TAPOB.

N3mepenne abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEUIEHUHU.

N3mepenue korhPuiineHTa NoOBEpXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanure 3aBUCUMOCTH JedopMaluud  pe3HHOBOro obpasma oT
MIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiekTpoauHaMu KA.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tell U €€ NPOsBIEHUA. JJNEKTpUYECKUil 3apsan. JlBa Buna
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKH, MAMDIIEKTPUKA U IMOJYIPOBOJHHKHU.
DneMeHTapHbId 3JEKTPUUYECKUN 3apsAn. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsle 3apsanbl. 3akoH KymnoHa.

OnekTpuueckoe noiie. Ero neiicTBre Ha 3JIEKTPUUECKUAE 3aPSbl.

Hanpsok€éaHocts  anekTpuueckoro  modsg.  [lpoOuwiid  3apsa. Jlunuwm
HaIpsKEHHOCTH 3JIEKTPUUECKOTO MoJIs. OTHOPOIHOE AIEKTPUUYECKOE TOJIE.

[loTeHUHATBHOCTh 3JEKTPOCTATUYECKOTO TMOJs. Pa3HOCTh MOTEHLHMAIOB H
HanpsbkeHue. lloTeHImanbHas BSHeEprus 3apsga B 3JIEKTPOCTATUYECKOM TOJIE.
IToTeHUHaNM 3MEKTPOCTATUYECKOrO NOJsA. CBA3b HANPSKEHHOCTH TOJS U PAa3HOCTH
MOTEHIMAJIOB JUISl DJIEKTPOCTATUYECKOrO 1Moyl (Kak OJHOPOAHOrO, TaK U
HEOJIHOPOJHOTO).

[IpyuHUIHKN CyNEepO3UIUHU SAEKTPUUECKUX MOJIEH.

[Tone ToueuHnoro 3apsga. Ilosme paBHOMEpHO 3apspbkeHHOUM cdepnl. [lone
pPaBHOMEPHO 3apsiKeHHOro mo o0béMy 1mapa. Ilojme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIOCKOCTU. KapTuHbl JMHUN HANpsHXKEHHOCTH O3TUX TOJEH |
AKBUITOTEHIMAJIbHBIX TOBEPXHOCTEM.

[IpOBOHUKH B DJIIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JIMDNEeKTpUKu B AIEKTPOCTATUYECKOM ToJIE. Jusnexktpuyeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencartop. DneKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOopa.

[TapamienbHOE coeMHEHUE KOHIeHCcaTOpoB. [locnenoBarebHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

JIBr>KEeHUE 3apsKEHHON YaCTUIBI B OJHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckne YCTpPOMCTBA W TEXHOJOTHMYECKUE IMPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETpP, dBIEKTpOCTaTHUeCKas 3al[uTa, 3a3eMJICHHE JJIEKTPONpUuOOpOB,
KOHJIeHCaTOopkl, reHeparop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO ¥ MPUHLIMIT JEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIKEHHBIX IAPHUKOB.

DIIEKTPUUYECKOE TI0JIE ABYX 3apsIKEHHBIX IIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOHUKH B 3JIEKTPUUYECKOM TIOJIE.

DJeKTpocTaThuyecKas 3aluTa.

YcTpolcTBO U AEHCTBUE KOHIEHCATOPa TOCTOSHHOM U TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAJIN
MJIACTUH, PACCTOSAHUS MEXKIY HUMH U IUJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHEPrus AMEKTPUIECKOTO OIS 3apSKEHHOTO KOHAEHCATOPA.

3apsiaKa U pa3psika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RpaKmuKym.

OueHka cuil B3aUMOJICUCTBUS 3apsSKEHHBIX TEl.

HabGnroneHue npeBparieHus SHEPruu 3apsHKEHHOT0 KOHEHCATOPa B SHEPTHIO
M3JIy4YEHUSI CBETOAUOA.

N3ydenune npoTekaHusi TOKa B LIETH, COJCPIKAILECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIHAJIOB (HampsKEeHUs ) pu
MOCJIEIOBATEIbHOM CO€IMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtilt IneKmpuiecKuii mok.

Cuna Toxka. ITocTOsIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOTO0 TOKa. MCTOYHUKH
toka. Hanpsiokenue U u OJ1C é&.

3akoH Oma 11 yyacTka LEenu.

DIIEKTpUYECKOE CONIPOTHUBJICHUE. 3aBUCUMOCTD COIIPOTUBIICHUS
OJIHOPOJTHOTO TPOBOJHUKA OT €ro JJIWHBI U IUIOIIAJAU TONEPEYHOTO CEUCHUS.
VY nenpHOE CONPOTHBIIEHUE BELIECTBA.

IlocnenoBaTenpHOE, NapaJIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHBIX AekTpuyeckux nenei. [Ipasuna Kupxroda.



PaGota snextpuueckoro Toka. 3akon [[xoyns—JIenua.

MOIIHOCTh 3JEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BbIJEseMas Ha
pe3ucTope.

OJIC u BHyTpeHHEe CONpPOTHUBJIIEHHME HMCTOYHHMKAa TOKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW I1ienmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3ambikaHue.

KoHzeHcaTop B IeNM NOCTOSIHHOTO TOKA.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTHYECKUE TPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepenue cuiibl TOKa U HaIpsyKEHHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HAIpPSDKEHUs Uil PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCHUMOCTb COIPOTHUBIICHHS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHHS ITPU MTOCTOSSHHOM
HaIpsKEHHUH.

[Ipssmoe n3mepenne DJ]C. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
1 OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coenHeHus UCTOYHUKOB Toka, D/IC Gartapeil.

HccnenoBanne pazHOCTH MOTEHUHUAIOB MEXKAY IOJIOCAMU HCTOYHUKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPpaKmuKym.

HccnenoBanne CMENIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUS I JIAMITbI
HaKaJIUBaHHUS.

VYBenuuenue npejena u3MepeHus: amnepmeTpa (BoJIbTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO AJIEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pazHOCTH MOTEHUHUATOB MEXAY IOJIOCAMU HCTOYHUKA TOKA
OT CHJIBI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ pa3uunvix cpeoax.

DneKTpuueckass MPOBOJAMMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOJIMMOCTh TBEPABIX METAIIIOB. 3aBUCHUMOCTbh COIPOTUBIICHHUS METAIOB OT
temneparypbl. CBEpXITPOBOAUMOCTb.



DNeKTpUYECKUl TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBogHuKoBbIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTUYECKAS IHCCOLMALMS.
OnekTponus. 3akoHsl Papanes s 3JIEKTPOIU3a.

OneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATENIbHBIN
paspsan. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckne ycCTpoHCTBAa M IPAKTUYECKOE IPUMEHEHME: ra3opaspsIHble
JaMIbl, 3JIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUO,
TpaH3ucTOp, (OTOAMON, CBETOAUOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITIJIABKA ATFOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3JEKTPOJIUTOB.

3akoHbI AsekTposin3a Papazes.

HckpoBoli paspsa U IPOBOJAUMOCTb BO3yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIIIOB U MOIYIIPOBOJHUKOB.

OHOCTOPOHHSS MPOBOJIUMOCTD THOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HabGmronenue snexTpoiusa.

N3mepenue 3apsiia OJTHOBAJIIECHTHOTO HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpa  OT
TEMIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nYeCKUH MPAKTHKYM.

CrnocoObl n3Mepenus: GU3NYECKUX BEIUYUH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUM (PU3NYECKUX BEIMYMH.
OueHka rpaHyl] NOTPEIIHOCTEN.

[IpoBeneHue  KOCBEHHBIX HU3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKX BEJIMYMH, TNPOBEpPKA NPEIJIOKEHHBIX TUIOoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfesiax «YUYEHHYECKMHA  IKCIEPUMEHT,
1ab0paToOpHBIC pabOThI, TPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

WU3yuenue kypca ¢usuku yrioyonéuHoro ypoBHs B 10  kmacce
OCYHIECTBIIAETCS C YUETOM COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTHH, XUMUU, T€OrpaQuu U TEXHOJIOTHH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanHuA: sBIICHUE, HAay4HbIH (hakT, rumnotesa, (u3nUeckas BeIUYMHA, 3aKOH,



Teopusi, HaOJIOJeHUE, HKCHEPUMEHT, MOJAEIHPOBaHMUE, MOJEIb, H3MEpPEHUe,
MOTPEITHOCTH U3MEPEHHH, H3MEPUTENbHBIE PUOOPHI, ITUPPOBas Ta00paToOpHsI.

Mamemamuka: pelieHUe CUCTEMBbl ypaBHeHUHW. JluHelHas ¢QyHKUIMS,
napabona, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOKACCTBO.
BekTopbl 1 BX POEKIIMU Ha OCH KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexaHnndyeckoe NBIDKEHUE B KHUBOW mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTaHMW3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOIMICH CpPEe[bl,
YTHIU3alKs OMOOPTraHWMYECKOrOo TOIUIMBA I BBIPAOOTKH  «TEIJIOBOM» W
DIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSDKCHHE U KalWJUIAPHBIC SIBIICHUS B TIPUPO/IE,
DIIEKTPUIECKHE SBIICHUS B KUBOU MIPHUPOJIC.

Xumus: JDUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYI,
MOJIb BEIECTBa, MOJSIpHAs Macca, IONy4eHHE HaHOMAaTepUalioB, TEIIOBbIE
CBOMCTBA TBEPMBIX TEJN, KHUIKOCTEH M Ta30B, KHUJIKHE KPUCTAIIBI, DIIEKTPUICCKUE
CBOWCTBA METAJUIOB, MJIEKTPOIUTHYECKAs AUCCOIUAIINS, TalbBAHUKA, SJICKTPOHHAS
MUKPOCKOTTHSI.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPBI, 6apOMETP, TEPMOMET.

Texnonozusa: npeoOpa3oBaHue TBIKEHUI C HCIOJIH30BAHWEM MEXAaHHU3MOB,
yu4€T CYXOro H OKHJKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIIUU
(KpOoHIITEHH, pemeéTyaTbie KOHCTPYKIIUHU), UCIOJIh30BaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET W JAPYTHUE), JBUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTyYeHUs COBPEMEHHBIX MAaTEepHaNOB, B TOM 4YHCJIE HAaHOMAaTepHaloB, |
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYeCKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOpOB,
ra3opa3psaHbIe JIAMIIbI, TOJYIIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JiekTpoauHaMu KA.

Tema 4. Maznummnoe none.

B3aumopelcTBue TOCTOSHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MaruutHoe mosne. BekTtop MarHuTHOM uWHAYyKIUU. [IpuHuun cynepno3uinuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOM MHIYKLIHH.

MarunuTHoe 1moJie TPOBOJHHUKA C TOKOM (TIPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT JpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJIb. J[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM moJje. PaGota cumisl Jlopenria.

MarnauTHoe 1ose B BeniectBe. DeppoMarHeTuku, napa- u JuaMarHeTUKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC TIPOHCCChI: IIPHUMCHCHHUC

MMOCTOSIHHBIX MAarHMuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANIEKTpOABUTATENL SIKOOU, YCKOPUTENIH dJIeMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  jauHMII  MHAYKIMKA ~ MarHATHOTO  TOJs  IOJOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MarHUTHOM MHAYKUIMU TOJISL JJIMHHOTO IIPSIMOTO MTPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOIIUTA.

HaGnronenue nBuXeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpuniun NENUCTBUS AIEKTPOU3MEPUTEIHLHOTO npudopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanrie MarHUTHOTO MOJIsI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue AeHCTBUSA OCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Ammepa.

N3ydeHre 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. dnekmpomacnumnan uHOYKYUAL.

SlBneHue AIIEKTPOMAarHUTHOM HMHAYKIMU. [loTOK BEKkTOpa MAarHUTHOMN
naaykuud. OJC wuHAyKuuu. 3aKOH 3JIEKTPOMAarHUTHOM uHAykuuu Dapajes.
Buxpeoe anekrpuueckoe mnosue. Toku Pyko.

OJIC MHOYKUMHU B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOJHOM MAarHMUTHOM
ToJIe.

ITpaBuiio Jlenua.

NunyktuBHOCTh. Karylika WHAYKTUBHOCTM B LENH IOCTOSHHOTIO TOKA.
Arnenune camonuaykiuu. 3JIC caMOMHIYKIIUH.

DHEpPrusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKUE MPOILECCHl: WHAYKIMOHHAS
1€4b, COJICHOU/, 3alATA OT JICKTPU3ALUU TEJI IPU JABUKEHUU B MArHUTHOM I10JI€
3eMIu.

Hemoncmpayuu.

HaGnronenue siBeHUst 37I€KTPOMAarHUTHOW HHIYKITUU.

HccnenoBanne 3aBucumoct JIC HMHAYKIHM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



ITpaBuio Jlenua.

[Tanenue marauTa B aJlOMUHUEBON (MeIHOMN) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenoranne 3aBucumoct IJIC caMOMHAYKIIUKU OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nabopamopHuie padomot, RPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHIAYKITUH.

Omnpeenenne NHIYKIMH BUXPEBOTO MATHUTHOTO TIOJIS.

UccnenoBanue siBIEHUS CAaMOUHIYKITUH.

COopka MoJIeny IEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.

IMapmonnueckue konebanus. Kunemarnueckoe M TUHAMHYECKOE OIMCAHMUE.
DHepreTuyecKkoe omucaHue (3aKOH COXpaHEHUs MEXaHWYECKOW »Hepruu). BriBona
JTUHAMHUYECKOTO OINMUCAHUS TaPMOHUYECKUX KOJICOAHHMI U3 MX DHEPreTUYecKoro u
KHHEMAaTHYECKOI'0 OITHCAHHS.

Amvmuryna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUNW HCXOJTHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHHUM €€ CKOPOCTH U YCKOPEHHS.

[lepuon m uactora konebanuid. Ilepwon ManabiX CBOOOIHBIX KoJIeOAHMI
MaTeMaTH4ecKoro masTHuka. Ilepuon CcBOOOIHBIX KoOJeOaHUW MPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux Konedanusx. BeiHyx/ieHHbIe KonebaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOaHUS.

TexHudeckue ycTpoucTBa U TEXHOJOTUUECKHE MPOIECChl: METPOHOM, Yachl,
Kaydelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3ammMck K0ae0aTeIbHOTO IBYIKCHUS.

HabGntonenue He3aBUCUMOCTH TIeproia MajbIX KojeOaHui rpy3a Ha HUTH OT
aAMILTUTY B

HccnenoBanue 3aTyxaronux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OaHU OT COMPOTUBIICHHUS.

HccnenoBanue kojebaHUM Tpy3a HAa MACCHUBHOM TMPYKHHE C LEIbIO
dhopMupoBaHus NMPEACTABICHUN 00 UICAIbHOM MOJIENN TIPYKMHHOTO MasTHUKA.

3aK0H COXpaHECHUS PHEPTHUH MPU KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamophuie pabomot, NPAKMUKYM.



W3mepenue mnepuoaa CBOOOIHBIX KOJEOAHWH HHUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3yyenue 3aKOHOB JBMKEHUS Tela B X0 KoJieOaHUW Ha yIPyroM IMoBece.

N3yuenne nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoGpazoBaHue SHEPTUU B IPY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTYXaIOMUX KOJIeOaHUM.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummuole Ko1edanusi.

Konebarenpubiii koHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJeOaHUsA B
ujeanbHOM KoiiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUTUTYAbI
3apsiia KOHJEHCATOpa ¢ aMIUTUTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHHs PHEPTUH B UACAIBHOM KOJieOaTeIbHOM KOHTYpE.

3aTyxaronme AIEKTPOMAarHUTHBIE KoJIeOaHuUs. BrinyxaeHHbIE
AIIEKTPOMAarHUTHBIE KOJeOaHusl.

[lepemenHblf TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUIUTYIHOE W
JeCTByIOIlee 3HAYEHHE CHUJIbI TOKAa M HANpsDKEHUsS TpU pas3audyHoi (dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycouIanbHbIil MepeMeHHbI TOK. Pe3ucTtop, KoHaeHcaTop M KaTyllka
WHIYKTUBHOCTH B II€NU CHUHYCOMAAIBHOTO MEPEMEHHOI0 ToKa. Pe30HaHC TOKOB.
Pe3oHaHC HaIpsKEHUN.

Uneanbubiii  Tpancopmatop. IlpousBonactBo, mnepemadya u MoTpeOiIeHHUE
AIEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKUE PUCKH TIPU TPOU3BOJCTBE 3JieKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B MOBCETHEBHON KU3HHU.

TexHuueckune ycTpoiicTBa M TEXHOJOTUYECKHE MPOIECCHI: AIEKTPUUECKUIM
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, TUHUU dJIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTH 4aCTOThI CBOOOHBIX KOJEOAHUI OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXarolUMX JIEKTPOMArHUTHBIX KOJIeOaHU.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BoiHyXIeHHbIE CHHYCOUAIbHbIE KOJICOaHUSI.

Pe3uctop, karyuika MHAYKTUBHOCTH M KOHJIEHCATOP B IEMH MEPEMEHHOTrO
TOKaA.

Pe3onHanc nmnpu mOCHEenOBATEIbBHOM COEAUMHEHUU PE3UCTOpPA, KATYLIKH
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

YcTpoiicTBO M MPUHIIUIT IeHCTBUS TpaHc(hopMaTopa.



Mojenb TUHUY 3JIEKTpOIepeaadn.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

Nzyuenue Tpanchopmartopa.

HccnenoBanne nepeMEHHOTO TOKAa 4epe3 MOCJIEAOBATEIBHO COCIUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabGmroneHue seKTpoOMarHuTHOTO Pe30HaHCA.

NccnenoBanue paboThl HCTOYHUKOB CBETA B IEIU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE GOJIHDbI.

Mexanuyeckue BOJHBI, YCIOBHSI MX pacnpoctpaHeHus. I[lonepednsie u
MpOAOJIbHBIE BOJHBI. llepuoa, CKOpOCTh pacnpoOCTpaHEHUs M JJIMHA BOJIHBI.
CBoiicTBa MEXaHUUYECKUX BOJIH: OTpa)kKe€HHUE, MpeJOMIICHHE, UHTepPepeHIus U
audpakuus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€E 3arpsi3HEHUE OKPYKAIOIIECH CPEbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JTYYEHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumHas oprieHTalMsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPa)X€HHWE,  MPEJOMIICHUE,
noJsisipu3anusi, tHTephepeHIus u 1udpaxums.

[ITkana 31€KTPOMarHuTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBS3U U TeNEeBUAEHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpOHMCTBA M MPAKTUUECKOEC NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neus,
yJIBTPa3BYKOBas IUArHOCTHUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OO6pa3oBaHKe U pacIpOCTPAHECHHE MOMEPEUHBIX U TIPOIOTHHBIX BOJIH.

Kone6mtomeecs Te10 Kak UCTOYHUK 3BYKA.

3aBUCUMOCTH JVIUHBI BOJHBI OT YaCTOThI KOJICOaAHUH.

HabGnronenue oTpa)keHus ¥ MpesIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6ntonenue uaTepdepeHiuu u 1upakinn MeXxaHu4eCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CaolicTBa yibTpa3ByKa U €ro NIPUMEHEHUE.

HaGntoneHue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4aCTOTOU KoJIeOaHU.

HccnenoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpakX€HHUe,
MIpeIOMIICHHE, ToJIApy3aIus, Tudpaxiys, “HTepPepeHITs.

Oo6HapyxeHre nHOPaKpacHOTO U YIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacipocTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHEHHOE pacnpoCTpaHEHHE CBETA B OJHOPOIHON cpene. JIyd cBera.
ToueuyHbIii HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akOHBI oTpaxxeHusi cBeta. [locTpoeHue nzoOpaxeHuit B
riockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MIpesIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. OTHOCHUTENBHBIN NTOKa3aTelpb npesioMieHus. [1IoCTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3iena AByX ONTUYECKUX CPEI.

Xon nyueit B mpusMme. [ucnepcust cBera. CloxHBIA coCcTaB 0eloro cBera.
[Ber.

IlonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbpIil yroy MoJaHOr0 BHYTPEHHETO
OTpa’KEHHUS.

CobOuparomiie u pacceuBarome JHH3bL. ToHkas suH3a. DokycHoe
paccTosiHME M ONTHYeCKas Cujia TOHKOM JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pPacCTOSIHUSI TOHKOM CcepUuecKol JUH3bI OT €€ TeOMETPUH U OTHOCUTEIHHOTO
MOKA3aTeNs MPETOMIICHHUS.

dopMyJia TOHKOU JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JINH30M.

Xoa ny4a, MPOMIEAIIETO JIMH3Y IMOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoi ocu. IlocTpoeHune wu300pakeHU TOYKM W OTpe3Ka NpsIMOi B
coOMparoLMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HWuTepdepeninus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HMHTep(EpeHLHMOHHOMN
KapTHHE OT JBYX KOTEpEHTHBIX HCTOYHMKOB. Ilpumepsl Kilaccuueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpakuvonHas pemérka. YCIOBUE HaOIIOIEHUS
[JIABHBIX ~MAKCUMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOIO CBETAa Ha
IUGPaKIMOHHYIO PEIIETKY.

Ilonspusanus ceera.

TexHudyeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: OYKH, JIYIa,
nepuckon, (oroannapar, MUKPOCKOIN, MPOEKIMOHHBIN amnmapar, NpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHHUSI CBETA.



HccnenoBanue npeaoMyeHHs CBETA.

HabGnronenre nojHOro BHYTPEHHETO OTpakeHus. Mojiens CBETOBO/1A.

UccnenoBanne XoJa CBETOBBIX NIYYKOB Uepe3 IJIOCKOMapaliesIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenue nnaTepdepeHium crera.

Hab6nroneHue BeTOB TOHKUX IUIEHOK.

HabGmronenue nudpakuuu cBera.

N3yuyenue nupakiinoOHHON PEIIETKY.

Hab6mronenue nudpakiinOHHOTO CIIEKTPA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nmosnsipusaiiuu cBeTa.

[TpumeHeHue MOJISIPOUIOB JIJIsl U3YyUYEHUS] MEXaHUUYECKUX HANPsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3Mmepenne nokazaTess NpeoMIICHUS CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
IpUMeEpEe KUJIKUX JTUH3).

N3mepenue HoKyCHOTO pacCTOSTHUS PACCEUBAOIINX JTUH3.

[TonmyueHue n300pa>keHHs B CUCTEME U3 IJTOCKOTO 3€pKaJia U JINH3BI.

[TomyueHnne n300pakeHUS B CUCTEME U3 JIBYX JIUH3.

KoHcTpyupoBaHue TEIECKOMUYECKUX CUCTEM.

HaGnronenue nudpakuuu, nHTEphEpEeHIIUNA U MOJIPU3AIUU CBETA.

N3ydenue nossgpuzanuny CBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.

N3yuenne uHTEpHEpEHIINN JIA3EPHOTO U3TYUCHHUS HA JIBYX IIEJISX.

HaGnronenue nucnepcum.

Hab6ntonenue u vccnenoBanue AuGpakImOHHOTO CIIEKTpa.

N3mepenne qiMHbl CBETOBOW BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOAWOAA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKHU.

Pa3nen 6. OcHOBBI cieNUAJIbHON TEOPUH OTHOCUTEIHLHOCTH.

['panuiel TPUMEHMMOCTH  KJIacCHYecKo — MmexaHuku.  [loctymnaTs
CIIelIMaIbHOM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasi. [IpeoOpazoBanusi  JlopeHiia.
VYcnoue mNpUUUHHOCTA. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPruer U UMITYJILCOM PEJISTUBUCTCKON YaCTUIIBI. DHEPTHUS
TOKOSI.



TexHuueckre yCTpPOHWCTBAa W TEXHOJOTMYECKHUE MPOLECCH: CIyTHUKOBBIC
MPUEMHHKH, YCKOPUTEH 3aPSXKEHHBIX YACTHIL.

VYyeHnuecKkuit 3KCIIepUMEHT, J1a00paTOpHbIe PaOOThI, MPAKTUKYM.

Onpenenenue UMNOyJIbca W OHEPrHMM  PESTUBUCTCKUX 4acTull (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TeIIOBOE M3NydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHus: Buna. I'unote3a I[1nanka o kBaHTax.

®oToHBI. DHEPrUs U UMIYJIbC (POTOHA.

dotorpdekt. Onbitel A. I'. CroneroBa. 3akonsl GhoTodddexTa. YpaBHEeHUE
OiamreitHa 1t potodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YaCTHOCTH, JIaBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M aOCOJIOTHO OTpakarollyto moBepxHOcTh). OmbiTel 1. H.
Jlebenena.

BosiHoBBIE cBOMcTBA yacTull. BosHsl ne bponns. lnuHa BoaHb! ne bpoiuis u
pasMepbl 00JacTH JIOKaNW3alMu JABWXKYyILIeHcs vacTuibl. KopmyckylspHo-
BOJIHOBOH Ayanu3Mm. J{udpakius 31eKTpOHOB Ha KpHUCTaJIax.

Cneuuduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpeneaEHHOCTE!
['eitzendepra.

TexHuueckre yCTpOHCTBA M TEXHOJOTMYECKUE TMPOLECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATUMK, TYHHEIBHBI MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOJIUO/.

Hemoncmpayuu.

®oto3¢(dHeKT Ha YCTaHOBKE C LIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (HoTOdPdeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTUBICHHUS  MOJYNPOBOJAHUKOB  OT
OCBEIIIEHHOCTH.

Cseronuon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

Hccnenosanue Goropesucropa.

N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @u3uxka amoma.

OneIThl MO HMCCJIEAOBAHMIO CTpoeHus aTtoma. llimaHerapHas mMonenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u normnoiieHre (pOTOHOB MPHU Mepexojie aTomMa
C OJTHOTO YPOBHS SHEPTUU Ha APYTOH.



Bunpl ciektpoB. CrieKTp ypOBHEW SHEPTUU aTOMA BOJIOPO/A.

CrnoHTaHHOE U BBIHYXIEHHOE U3NyueHue ceera. Jlazep.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CHEKTPAJIbHbBIN
aHau3 (CIEKTPOCKO ), Jiazep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbiTa Pesepdopaa.

HaGmonenne nuHedyaThIX CIEKTPOB.

VY cTpoilcTBO U ACICTBHE CUETUNKA NOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3JTy4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HaGnronenue nuHevaToro cuekTpa.

HccnenoBaHue CIEKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJOPOJAa M U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Du3uxka amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,

Hyxknonnass moxaens snpa [elizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio aapa. M30tomnsl.

PanunoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nydyeHue.

3aKkOH paJMOAaKTUBHOrO pacnana. PaanoakTHBHBIE H30TONBI B IPUPOJE.
CBoOIICTBa MOHU3UPYIOUIETO H3JIYy4YEHHs. BiusHHE paJMOAKTUBHOCTA HA KHUBBIE
opranu3Mel. EcrectBenHsbidi GoH uznydenus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JleekT macchl sapa.

Snepubie peakuuu. Jlenenue u cuHTes anep. AnepHsie peaktopsl. [IpodreMbl
YOPaBISEMOT0 TEPMOSAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl Pa3BUTHUSA
AJIEPHON SHEPTETHUKHU.

Metozasl perucTpalyy U UCCIIEIOBAHMS JIEMEHTAPHBIX YaCTHII.

@yH/IaMEHTAJbHbIE B3aUMOACHCTBHS. bapuOHBI, ME30HBI M JIEOTOHBL.
[IpeacraBnenne o CrangaptHoil Mmonaenu. KBapk-rimtooHHas MOJIENb aIpOHOB.

®usuka 3a npeaenamu CrangaptHod mojenu. TéMmHas martepuss U TEMHas
DHEPTHUSL.

EnauncTBO puznyeckoit KapTUHBI MUPA.

TexHu4yeckne yCTpOoUCTBA U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, sAepHbIi peakTop, TEPMOSICPHBINM peakTop, aToMmHas Oomo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCIIOJIBb30BAHUEM J1I03UMETPA.

N3yyenue nornouieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3zpnen 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3HKUA JUIsi OOBSICHEHUS MPUPOJIBI
KOCMHYECKHX OOBEKTOB.

Metonbpl acTpOHOMHUYECKUX HccieqoBaHui. COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PaAHNOTEJIECKOIBI, BHEaATMOC(EepHass aCTPOHOMHMSI.

Bun 3Bé3nnoro nHeba. Co3Be3aus, sipKkue 3BE3NBI, IUIAHETHI, UX BHIAMNMOE
JBH>KEHUE.

CosiHeuHast cucTeMa.

Connue. ConmHeuHnasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMMa «CHeKTpaIbHbIA KJlacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpeHHEE CTpoeHHuE
3BE37. COBpEMEHHBIE MPEACTABJICHUSI O MPOUCXOXKACHUU U 3Boitonuu CoHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mineunsiii Ilyte — nHama T'amaktuka. Ilonmoxenune m aBwxkeHue CoyHIA B
lNanaxktuke. Tunel ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3nydeHue.

MacmrabHast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npoOaeMbl aCTpOHOMUH.

Yuenuuecxkue nabnwoenus.

HaGnronenust 3B€31HOTO0 HeOGa HEBOOPYXKEHHBIM TJ1a30M C HUCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWIOKEHUM JJIS ONpeIeNIeHUs TOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co03Be3Ausd CeBEepHOTro MOJyHIapus U SpKUE
3BE3/IBI.

HaGmionenuss B Teneckon JIyHbBI, IUTaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUJICHUH.

Du3nYeCKNH MPAKTHKYM.

CriocoObl n3MepeHus: (GU3NYECKUX BEIMYHMH C UCIIOJIh30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIC MOTPEITHOCTH U3MEPEHUH (PU3UUYECKUX BEITUYHH.
OueHka rpaHui] OrpPeIIHOCTEN.

[IpoBeneHue  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bU3UYECKNX BEIWYWH, TPOBEPKa MPEIJIOKEHHBIX THIOTE3 (BbIOOp M3 padoT,
OMMCAaHHBIX B  TEMATUYECKUX  pa3lienax «YUECHUYECKUW  IKCIICPUMEHT,
nabopaTopHbIC padOThI, TPAKTUKYM).

Oo6o0maromee NOBTOpPEHME.



O0o061ieHne U cucTeMaTu3alus coAepkKaHus pa3fenoB Kypca «MexaHukay,
«MonekyispHas (pu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CIEUHAIBHOW TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas
¢uznka», «9IE€MEHTbl aCTPOHOMUU U ACTPOPUIUKIY.

Ponb Qu3ukm U acTpoHOMHMM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM U 3THYECKOM cepax AesTeTbHOCTH YelloBeKa, PoJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPa, 3HAYEHHUE ONUCATEIbHOM,
CUCTEMAaTU3UpYIOIIe, OOBACHUTENIbHOM M  MPOTHOCTHYECKOW  (DYyHKIMIA
¢busnyeckoi Teopuu, poiib GU3HMUECKOM TEOpUr B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3nyecKkod KapTUHE MHpaA, MECTO (PU3UYECKON KapTHUHBI MUpa B 00ILEM PNy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéuHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPHKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTHH, XUMUU, T€OrpaQuu U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbLE C U3YUECHUEM MEM 0008 HAYUHO20
no3HanuA: sBIICHUE, HAay4HbIA (haKT, rumnotesa, (puU3MUecKas BeIWYMHA, 3aKOH,
Teopusi, HAONIOAEHHUE, OHKCIEPHUMEHT, MOJACIUPOBAHUE, MOJENIb, H3MEPEHHUE,
MOTPENIHOCTU U3MEPEHU M, U3MEPUTENbHBIE TPUOOPHI, I pOoBas 1abopaTopHsl.

Mamemamuka: pemwieHUE CUCTEMbl ypaBHEHUU. TpUTOHOMETpUYECKUE
GyHKUMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKUHMH HA OCU KOOPAMHAT, CIIOXKEHHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QYyHKUUN. [lpu3Haku mNOmOOHS TPEYroNbHHUKOB,
OIpeIeTICHHUE MIIOAAN IIIIOCKUX QUryp U 00bEMa Tell.

Buonozus: >nextpuueckue SIBICHUS B KUBOW NpUpOJE, KosieOaTelbHbIE
IBWKEHHUS B JKMBOM MPUPOJAE, DIKOJIOTHYECKHUE PUCKU IIPU IMPOU3BOJCTBE
JJIEKTPOOHEPIUM, JJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKPYXKAIOLIEW  Cpexsl,
YIBTPAa3BYKOBasi JAUArHOCTUKA B MEOULHMHE, ONTUYECKUE SBJIEHUA B KUBOU
IIPUPOJE.

Xumua: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAst CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHMSI KPUCTAJUIMYECKOM PpEIIETKH, CHEeKTPalIbHBIN
aHaus.

I'eocpagpus: ™MarHuTHBIE TIONIOCA 3€MJIM, 3&JI€KHM MArHUTHBIX DY,
boTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANIEKTpoABUTaTeNlb SIKOOU, TeHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IeYb,
JIMHUM DJIEKTpOIIepeIay, 3JEeKTPOABUTraTellb, pafap, paauolpUuEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-neub, ynbTpa3ByKkoBas JAMATHOCTHMKAa B TEXHUKE,



HpOGKL[HOHHBIﬁ alrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsA 6aTapesI, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, SAACPHAs SOHCPTCTUKA U 3KOJIOTMYCCKHUEC aACIICKThBI ee Pa3BUTHUA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHBI

JIuuHOCTHBIE PpPe3yJbTaTbhl OCBOEHUA Yy4yeOHOro mnpenMera «Dusukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pacHIMpeHUE >KU3HEHHOTO
OIBITA U ONbITA JECATEIBHOCTH B IMPOLIECCE peaTU3allii OCHOBHBIX HaIPABIICHUN
BOCITUTATEIIbHOM JIESITEIbHOCTH, B TOM YUCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMSA:

- chOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMN O0YYarOIIErocsl Kak aKTUBHOTO
Y OTBETCTBEHHOTO 4JIeHA POCCUUCKOr0 OOIIECTBA;

- IPUHATHE  TPAJAUIIMOHHBIX  OOIEYETOBEYECKHMX T'yYMAaHUCTUUECKUX U
JIEMOKPATUUECKUX [IEHHOCTEM;

- TOTOBHOCTb BECTH COBMECTHYIO NIESITEIILHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CAMOYIpaBICHMHM B 00pa30BaTENbHOU
OpraHu3aluy;

- YMEHHUE B3aUMOJIECTBOBATH C COUUAIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUH
¢ uX QYHKIMSIMHU U Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTAPHOMN U BOJOHTEPCKOU AEATEILHOCTH.

NATPUOTHYECKOTO0 BOCIIMTAHUSA:

- chOpPMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJIEHTUYHOCTH,
MaTpUOTU3MA;

- IEHHOCTHOE OTHOWIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHNUS,;

- CHOCOOHOCTh OIICHWBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B IEATEIIBHOCTH YYEHOTO;

- 0CO3HAHHKE JIMYHOTO BKJIa/la B MOCTPOCHUE YCTOMUMUBOIO OYAyIIEro.

3CTETHYECKOT0 BOCIIUTAHMS:

-3CTETUYECKOE OTHOILIEHHE K MHUDPY, BKIOYasg OCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



- HHTEpPEC K Pa3IMuHbIM chepaM MpoPeCcCHOHAIBHON JEATCILHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHWKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu M peain30BbIBaTh COOCTBECHHBIC
’KAU3HEHHBIE IUIAHbI;

- TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U cCaMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY Ha TPOTSHKECHUN BCEH KU3HH.

KO0JIOrHYeCKOro BOCIIMTAHUSA:

- C)OPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYpBI, OCO3HAaHWE TJI00aIBLHOTO
XapakTepa dKOJIOTHYECKUX TTPOOIIeM;

- IUJAHUPOBAHUE U OCYIIECTBJIEHUE JCWCTBUUA B OKPYXaKOIIEH Cpelne Ha
OCHOBE 3HAHUS 1IeJICH YCTOMYHMBOTO PAa3BUTHS YEJIOBEUCCTRA;

- paCIIUpPEHHE OTBITA JESATCIBHOCTH SKOJIOTHUCCKOW HAIpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (PHU3HUKE.

HEeHHOCTH HAYYHOTO MO3HAHUS:

- cOPMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (HYU3UUECKON HAYKH;

- OCO3HAHHE IIEHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH B IpOIECCE
U3y4deHUST (PU3UKH OCYIIECTBIATh IMPOCKTHYIO M HCCIIEIOBATEIBCKYIO
JEATENHHOCTh HHIWBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe el CTBUS
ba3oBble JJornyeckue aeicTBUA:
- CaMOCTOSITEIFHO  (OPMYJIUPOBATh M aKTyaJu3UpoOBaTh  MpPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
- OMPEACNATh €AW JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,
- BBISIBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(UBUYECKUX SBJICHUSX;
- pa3pabaTpiBaTh TUIAH PEIICHHUS MPOOJEMBbI C YY4ETOM aHaIU3a MUMEIOIIHUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
-BHOCUTh KOPPEKTHBBI B  JI€STEIBHOCTh, OLIEHUBaTh COOTBETCTBUE
pEe3yJbTATOB LIEJISIM, OLICHUBATh PUCKU TMOCIIECICTBUN 1€ TEIbHOCTH;
- KOOPJIMHUPOBATh W  BBHINOJHIATH PpabOTy B  YCIOBHUSIX pealbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciiegoBare/ibCKue JelCTBUA:
- BJIQJIETh HAyYHOM TEPMUHOJIOTHUEH, KIIOUYEBBIMH MOHSATUSIMU U METOJAMHU
(bu3UYeCKON HAYKH;



- BJIAJICTh HaBBIKAMH Y4EOHO-HCCIICI0BATEIbLCKOW U TPOCKTHOM JIEATCIbHOCTH
B 00y1acTu (PU3UKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MOMCKY  METOJOB  peIICHWS  3a7a4  (PU3WYECKOrO  COJepIKaHMs,
MIPUMEHEHUIO Pa3INIHBIX METOJIOB MTO3HAHUS;

- BJIAJICTh BHJIAMH JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIPETaIliU, MPEOoOPa30BaAHHUIO U MPUMECHECHHIO B Pa3IMYHBIX YICOHBIX
CUTyallMsIX, B TOM YHCJIC NPH CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH
buzuky;

- BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIC CBS3W W aKTyallM3MpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJAWTh apryMEHThI  JJIs
J0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3aJlaBaTh MapaMeTpbl U KPUTCPHUH
pEIICHHS,;

- aHAJIM3WPOBATh TOJYYCHHBIE B XOJI¢ pCIICHUS 3a7a4dl PE3yJIbTaTHI,
KPUTHUYCCKU OIEHUBATh X JIOCTOBEPHOCTD, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX yCIIOBHUSX;

-CTaBUTh H (HOPMYJIUPOBATh COOCTBEHHBIC 3a7adud B 00pa3oBaTeIbHOM
JCATEIBHOCTH, B TOM YHCJIC MPU U3YUEHUU (DU3UKH;

- 1aBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

-YMETh TIEPEHOCHTHh 3HAHUSA 10 (U3UKE B MPAKTHUYECKYIO 00JacTh
KA3HENEATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEIMETHBIX 001aCTeH;

- BBIJIBUTATh HOBBIC HJICH, TIpeJIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI H PEIICHHUS;

- CTaBUTh MPOOJIEMBI U 3a]]a4H, TOIyCKAIOIUe aTbTePHATHBHBIC PCIICHHUS.

Pabora ¢ undpopmanmeii:

- BJIAJICTh HABBIKAMHM MOJyUYeHUs HHPOpMAIUU (PU3UIECKOTO COMepKaHUS U3
HUCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIHPHO OCYIIECTBIATh ITOUCK,
aHaJIM3, CHCTEMATH3aIlMi0 W WHTEPHpETAlHi0 WH(POPMAIUU Pa3IHYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHSI,

- OIICHUBAThH JIOCTOBEPHOCTH UH(OPMAIIHH;

- HCTIOJIb30BaTh  CPEICTBAa HMH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  PCIMICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpPraHW3allMOHHBIX 3a7a4 C COONIOACHHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MMaCHOCTH, THUTHCHBI, PECypCOCOCPEIKCHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€301aCHOCTH;

- CO3/1aBaTh TEKCThI (PU3MUECKOTO COJCPKaHHWS B Pa3IMYHBIX (opmaTax C
y4éTOM Ha3HaYeHUs WHGOpPMAIMK W IEJICBOM ayJAMTOPUH, BBIOWMpas
ONTUMAJIbHYIO (POpPMY MPEACTABICHUS U BU3YaTH3AIINH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBHUS:



- OCYILIECTBIIATh OOLIEHWE Ha ypokax (U3MKK U BO BHEYPOUYHOU
NESATENbHOCTH;

- pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyallMd M  CMAT4aTh
KOH(JIUKTHI;

- pa3BEPHYTO W JIOTMYHO M3JaraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

- IOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMaHIHOM W WHIUBUIYaIbHOU
paboThI;

- BRIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JCHCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YJIEHA KOJJIEKTHBA;

- IPUHUMATh 1€ COBMECTHOW  JESATEIbHOCTH, OpPraHU30BBIBaTH W
KOOPAWUHUPOBATh JEHUCTBUS N0 €€ JOCTH)KEHHUIO: COCTaBJIATh IUIAH
NEUCTBUH, paclpeessiTh POJIU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNIbTaThl COBMECTHOM pabOTHI;

- OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHKAa KOMAaH[bl B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

- TIpejyiaraTh HOBBIE TPOEKTHI, OLIEHWBATh HAEHU C TO3UIMA HOBHU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

- OCYHIECTBIIATh IMO3UTUBHOE CTPATErMUYECKOE NOBEJCHHUE B Pa3JIUYHBIX
CUTyallusiX, TMpOSIBISATH  TBOPYECTBO M  BOOOpakeHUe,  OBITh
WHUIMATUBHBIM.

PerynsiTuBHbBIE yHHBEpPCAJIbHBbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

- CAMOCTOSITEILHO OCYIIECTBIISITh MO3HABATENIbHYIO JEATEbHOCTh B 00JacTU
(U3UKH U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHUPOBATH
COOCTBCHHEIC 3aJ1a4M;

- CAMOCTOSITENIBHO COCTAaBIIATh IUIAH PELIEHUS PACYETHBIX M KauyeCTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUSI MPAKTUYECKOH pabOThl ¢ yU4ETOM HMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOUTCHHI;

- 1aBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;

- pacIIUpATh paMKH Y4eOHOT0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;

- IeJlaTh  OCO3HAHHBIM BBIOOP, AapryMEHTHpPOBATh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTbH 32 PELICHHUE;

- OLICHUBATDH NMPUOOPETEHHBIN OIIBIT;

- COCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIMU B 00JacTU
(GU3UKH, TIOCTOSIHHO TOBBIIIATh CBOW 00pa30BaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIMOHAJIBLHBIA HHTEJJICKT:



- 1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETISAM;

-BJQJICTh ~HABBIKAMHM  IIO3HABAaTEJIbHOW  pediiekcMu Kak  OCO3HaHUS
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIIbTATOB H
OCHOBAHMUI;

- ICTI0JIB30BaTh MPUEMBI peIICKCUH VISl OIIEHKH CUTYalluH, BHIOOpa BEPHOTO
pelIeHus;

- YMETh OLIEHMBATh PUCKM M CBOEBPEMEHHO IPUHUMATh PEIIEHHUS IO HMX
CHIDKCHHUIO;

- IPUHUMATh MOTHUBBI M apryMEHThl JPYTUX NPU AHAIU3E PE3YJIbTaTOB
JEATEIILHOCTH;

- IPUHUMATh ce0sl, TOHNUMAas CBOU HEIOCTATKU U JOCTOUHCTRBA,;

- IPUHUMATh MOTHUBBI M apryMEHThl JPYTrUX NPU AHAIU3E PE3YJIbTaTOB
JEATEIILHOCTH;

- MPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIIMOKHU.

B nponecce nOCTHKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS ITPOrPAMMBI 110
dbuzuke I ypOBHS cpeaHero oOmero o0pa3oBaHHs Yy 00ydYaroIIuXCs

COBEPIIIEHCTBYETCS OMOITMOHAIILHBIH WUHTEJICKT, TIpeATOJIararo I
c(hOpMUPOBAHHOCTb:
- CAMOCO3HAHUA, BKJTFOYAIOIIETO CTIOCOOHOCTH MTOHUMATh CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJIEHUS pa3BUTUSL COOCTBEHHOM
AMOIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

- CAMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CaMOKOHTpPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTH AJalTHPOBATHCS K
AMOIIMOHAJIBHBIM W3MEHEHHSIM U TMPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

- BHyTpE€HHEH MOTHBAIIMH, BKIIIOUAIOIIEH CTPEMIICHHE K JOCTUKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHME ACHCTBOBAaTh, UCXOHS W3
CBOMX BO3MO>KHOCTEH;

-OMIIATUH,  BKJIIOYAIOIIEH  CIMOCOOHOCTh  MOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYWUTHIBaTh €ro MpH OCYIIECTBICHUM OOIIEHUs,
CIIOCOOHOCTH K COUYBCTBHUIO U COTIEPEKUBAHUIO;

- COLMAJbHBIX  HABBIKOB,  BKIIOYAIOMIMX  CIIOCOOHOCTh  BBICTpauWBaTh
OTHOUIIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCA, MPOSABIATH WHTEpPEC HU
paspemiatb KOH(QIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATHI



K xonmy oOyuenus B 10 knacce mpeaMeTHble Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

-TIOHUMaTh  PoJb  (GU3UKK B  DKOHOMHYECKOW, TEXHOJOTHYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOW M JITHYECKOM cdepax JeAaTeTbHOCTH
YeJioBeKa, pojib U MECTO (PU3MKU B COBPEMEHHOUM Hay4YHON KapTUHE MUDA,
3HAUEHHE OIKCATEIbHON, CUCTEMATU3UPYIOLUIEH, OOBICHUTEIBHOU W
MPOTHOCTUYECKONH  (QYHKIMH  (QU3MYECKOW TEOpUH — MEXaHUKH,
MOJIEKYJIIPHOU (PU3UKU M TEPMOJAMHAMHKHU, POJb (U3HUECKOW TEOpUU B
(bopMHUpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTUHE MUPA;

- pa3nuyaTh YCJIOBHS MPUMEHUMOCTH Moeliel (pU3nUecKuX Tel U MPOIECCOB
(sBeHMIT): MHEpIMaNbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHalibHasi TOYKa, paBHOYCKOPEHHOE JBUYKEHHUE, CBOOOHOE TaJIeHHE,
a0CoOJIIOTHO yrIipyTast nedopmarius, aOCOJIOTHO YNPYyroe U abCOIOTHO
HEYNpyroe CTOJKHOBEHUS, MOJEIU Ta3a, JKUJIKOCTH H  TBEPAOIO
(KpUCTAIITMYECKOT0) TeNa, UACAIbHBINA Ta3, TOUSUHBIN 3aps]l, OJHOPOIHOE
AIEKTPUUECKOE TOJIE;

- pa3nuyaTth yCJIOBHUS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (DU3NYECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

- AaHAJIM3UPOBATh M OOBICHATH MEXAHUYECKUE TMPOLECChl W  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOro JABWXEHHs, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOIO
IBUKEHUS, TpeoOpasoBaHust ['anmuies Ais CKOPOCTH W TEpeMelleHHs,
3akoHbl HbIOTOHA, MNPUHIUI  OTHOCUTENbHOCTH [ amuies, 3aKoH
BCEMHUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOM
HHEPTUH, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHHYEeCKOW >HEepruu,
yCIIOBUSI paBHOBECHs TBEPAOro Teina), MPU OSTOM HUCIOJIb30BaTh
MaTeMaTU4YeCcKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anunes, BTOporo
U TpeThero 3aKkoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS UMIYJbca MU
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

- aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLIECCHl U SIBICHHS, UCIOJIb3Ys
ocHOBHble TmonokeHuss MKT u 3akoHBl MOJEKYJISIpHOM (QU3UKU U
TEPMOJIMHAMHUKHU (CBSI3b  JIaBJICHUA UACAIBHOIO Ta3a €O cpeaHel
KMHETUYECKOW HHEprued TEIUIOBOrO ABMKEHUS U KOHIIEHTpalUeWl ero
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEIIECTBA CO CpeIHEH KHUHETHYECKOU
HHEPruel TETUIOBOTO JABMKEHUS €ro YacTHII, CBS3b JABJICHUS UACATIBHOIO
raza ¢ KOHIUEHTpalMel MOJEKyl M €ero TeMIepaTypod, ypaBHEHHE
MenpaeneeBa—Knaneiipona, mnepBblii 3aKOH TEPMOJMHAMHKH, 3aKOH



COXpaHEHHMsI PHEPIHHM B TEIUIOBBIX MPOIECCax), IPU ITOM HCIIOIb30BaTh
MaTEeMaTHUEeCKOe BBIPAKCHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneiipoHa;

- aHATM3UPOBATH U OOBSICHSITH MICKTPUUECKHUE SIBJICHUS, UCIIOIb3YSI OCHOBHBIC
MOJIOKEHUs] U 3aKOHBI  JJIEKTPOAMHAMHKUA  (3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MMOTCHIIMATBHOCTh
AJIEKTPOCTATUYECKOTO TOJsA, MNPUHIHUI CYHEPHO3UIUU BJIECKTPUUECKUX
MOJIEH, MPHU ITOM YKasbiBasg yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ TMPAKTUYECKA BAXKHBIC COOTHOILICHHMS: 3aKOHBI Oma Uil ydacTka
Henu W JJIs 3aMKHYTOM DJIEKTpUUYECKOW lienu, 3akoH J[xoymns—JIeHia,
npasuia Kupxroda, 3akonsr @apajnes 1uist 371€KTpoIn3a);

- ONUCHIBATh (PU3MUECKUE TPOLECChl M SBJICHUS, WCIOJb3ys BEITUYUHBI:
MepeMeIeHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJICHUE, TMOTCHIMAJIbHAsA SHEPrusi, KUHETHYECKas
DHEPrus, MeXaHW4yecKasi SHeprusi, padora CWIbl, IIEHTPOCTPEMUTEILHOE
YCKOpEHHME, CWiia TSKECTH, CHJIa YOPYTrOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPrHs B3aMMOJCUCTBUA Teida ¢ 3emi€d BONM3U €€ IMOBEPXHOCTH,
SHEpPrus ynpyro gedopmand MPYKUHBI, KOJUYECTBO TEILIOTHI,
aOCoJIfoTHasl TeMmIepaTrypa Tejia, paboTa B TEPMOJIWHAMHKE, BHYTPECHHSS
DHEPTHs HJCATIbHOIO OJHOATOMHOTO rasza, paboTa HJealbHOTO Tasa,
OTHOCUTEJIbHAsi BJIAXXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEMiIOBOTO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTD AJIEKTPUUECKOTO OIS,
HanpsHDKEHHOCTh TOJIST TOYEYHOIO 3apsja WIM 3apshKEHHOro Inapa B
BAKyyM€ U B JUAJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO IO,
pPa3HOCTh  MOTEHIMANIOB,  DJJICKTPOABMKYIIAs  CWJla, CWila  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIOCKOTrO
KOHJIEHCATOpa, COMPOTHUBIICHUE YydYacTKa II€NU C MOCJIEAOBATEIbHBIM M
MapajjieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUA ANEKTPUUECKOTO MOJIA
KOHJICHCATOPa;

- OOBSCHSITH OCOOEHHOCTU MPOTEKAaHUS (PU3UUYECKUX SIBJICHHUI: MEXaHUYECKOe
IBH)KEHUE, TEIJIOBOE ABUKEHUE YaCTHUIl BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCkoe  jaBWxkeHue, auddy3usi, HUcCHapeHue, KUICHHE U
KOHJCHCAlWsl, IUIABJICHUE W  KPUCTAJUIM3AIUs,  HAMPaBICHHOCTH
TEIUIONEepeaauu, ICKTPU3ALUS TEJ, SKBUMOTEHIUAIBHOCTh MTOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

- IPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIUYUHBI OT
Jpyrol ¢  HCHOJIb30BAHUEM  NPSMBIX H3MEPEHUH, TMpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YJbTAThl TOJYYECHHOU
3aBUCUMOCTH (UBUYECKUX BEIWYUH B BHAC TPapuUKOB ¢ Y4ETOM



aOCOJIFOTHBIX MOTPEIIHOCTEH N3MEPEHUH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
WCCIICIOBAHWS;

- IPOBOJUTh KOCBEHHBIC W3MEPCHUsI (PUINYECKUX BEIMYWH, IPH ITOM
BBIOMPATh ONTUMAIBHBIA METOJ] H3MEPEHHsI, OLICHWBATh a0COIIOTHBIC U
OTHOCHTEIbHBIC MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHH;

- IPOBOJMTH OMBITHI 1O MPOBEPKE MPEIOKEHHONW TUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIBFHYIO YCTAaHOBKY, aHaJTU3UPOBATh
MOJTyYeHHBIC Pe3yNbTaThl W JAeNaTh BBIBOJ O CTaTyce MPeIIoKEHHOU
THITOTE3HI;

- cOOMI0IaTh MpaBWiIa 0€30MacHOTO TpyAa MPH MPOBEICHUU HCCIEIOBaHUN B
pamMkKax  y4eOHOrO  OKCIIepUMEHTa,  TNpakThKymMa ©  y4eOHo-
WCCIICJIOBATETLCKOM M TPOEKTHON JEATENhbHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBAHMUS;

-pemiath pacy€THBIE 3aJaddl C SBHO 33/JIaHHOM W HESBHO 3aJaHHOU
bu3nYeCKO MOJENbI0: Ha OCHOBaHWHM aHANIHM3a YCIOBHUS 00OCHOBBIBATH
BBIOOp (U3MUECKON MOAeNW, OTBEYaromeld TpeOOBaHHUAM 3a/add,
OPUMEHATH  (OPMYJNBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
GuU3NYECKUX TEOPHA TPHU WCTOIH30BAaHUH MATEeMATHUYECKUX METOIOB
peleHus 3a/1a4, MPOBOAUTH PAacuEThl HA OCHOBAHUH MMEIOIINXCS TaHHBIX,
aHAIM3UPOBATh PE3yAbTaThl M KOPPEKTUPOBATH METOIbl PEIICHHUS C
y4ETOM TMOJTYUYEHHBIX Pe3yIbTaTOB;

- pemIaTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIe MPUMEHEHHUS 3HAHUN U3 Pa3HbIX
pa3nenoB Kypca (U3WKMA, a TakKe WHTETpald 3HAHUN U3 JOPYruX
NPEeIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHUECKYIO
IETIOYKY PacCyKJICHHUI ¢ OTIOPO Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NIECCKUE SIBICHHUS,

- ACTIOJIb30BaTh ~ TEOPETUYECKUE 3HAHWS i1 OOBSICHEHHS OCHOBHBIX
MPHUHIUIIOB Pa0OTHl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

- IPUBOJIUTH TIPUMEPHI BKJIaZa POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(PH3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- aHAJIM3UPOBATh M OICHUBATH IOCIEJCTBUS OBITOBON M MPOW3BOJCTBEHHON
ACSITEIFHOCTH 4YeNIOBEKa, CBSA3aHHOW ¢ (DM3MUECKUMHU TIPOIECCaMH, C
MO3UIINI 9KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATFHOM
MPUPOJIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHUU JIOCTHKCHUU
HAyKH W TEXHOJIOTUW s JallbHEHIIero pa3BUTHS YEJIOBEUECKOTO
00I1IeCTBa;



- IPUMEHATh pa3ju4Hble CHOocoObl padoThl ¢ HHpOpManuen (HU3NIECKOTO
COJIEP)KaHUSI C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, MPH 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUU MJIA TOMCKa, NepepadOTKU M MPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TNONMYJISIpHONH MH(GOPMAIINH, CTPYKTYPUPOBAHUSI U UHTEPIPETALINH
uH(pOpMaIK, TOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBATH  MOJIy4aeMyro  HMHGOpPMAIMIO U  OLIEHUBaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHMM, TaK U Ha OCHOBE
aHaM3a UICTOYHUKA UH(POPMALIUU;

- IPOSABJISITH OpraHU3alOHHBIE " IIO3HABATEIbHBIE YMEHUS
CaMOCTOSAITEILHOTO ~ MPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHHUS [TPOCKTHBIX U y4eOHO-UCCIE0BATENBCKUX padoT;

-paboTath B TpyMNe C MCIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX pOJeH,
IUIAaHUPOBATh PabOTy TPYMIbl, PALIMOHATIBHO PACIPEACNSTh NeATeIbHOCTD
B HECTAHAAPTHBIX CHUTYyalHsX, aJI€KBATHO OLIEHUBATh BKJAJ KaXXIOro M3
YYaCTHUKOB I'PYIIIbBI B PEIIEHUE pacCMaTpUBAEMOM TPOOIEMBI;

- IPOSIBJISITh MOTHUBAILIMIO K Oyaymiedl nmpodeccuoHaIbHOM AESITebHOCTH MO
CHEIUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K xonmy oOyuenuss B Il knacce nipeIMETHBIC Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

- IOHUMATh POJIb GU3UKU B YIKOHOMHYECKOW, TEXHOJIOTUYECKOH, COLIMATbHON
U ATUYECKOW cdepax NesTeIbHOCTH 4YelIOBEKa, poJib U MeCTO (DU3UKU B
COBPEMEHHON HaYyYHOM KapTUHE MHPA, pOJb ACTPOHOMHUU B IIPAKTHUECKOMN
NEATEIbHOCTH YEJIOBEKAa U JAIbHENIIEM HAy4YHO-TEXHUYECKOM Pa3BUTHUU,
3HaUEHHE OIUCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
MPOTHOCTUYECKOW (YHKIUN (PU3UYECKON TEOpPHUH — 3IIEKTPOJUHAMUKH,
CHEIUANIbHOW TEOPHUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKU, POJIb
¢usnyueckoid Teopuu B (POPMUPOBAHUU MPEJCTABICHUN O (PU3NUYECKOU
KapTUHE MHpa, MECTO (PHU3MYECKONM KapTUHBI MHUpa B OO0HIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE;

- pa3nuyaTh YCJIOBHS MPUMEHUMOCTH MoAeliel (pU3nUecKuX Tel U MPOIECCOB
(s1BNEHMIT): OTHOPOIHOE DJIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE MOJIf,
rapMOHUYECKHE KoOJIeOaHUs, MaTeMaTH4YeCKUd MAasTHUK, WJI€aJIbHBIN
NPy KUHHBIN MAsITHUK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
K0JIe0aTeNnbHbIi KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiApa
KBaHTOBOM MOJICIU CBETA;

- pa3nuyath yCJIOBHUS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (DU3NUECKUX
3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (PyHIAMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTD HUCIIOJIb30BAHUS YaCTHBIX 3AKOHOB;



- AHAJIM3UPOBATh W OOBSACHATH DJICKTPOMArHUTHBIE MPOLECCHl U SBJICHHUS,
UCIIOJb3Ysd OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEIMANIbHOW  TEOPUHM  OTHOCHUTENBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOr0 3apsAna, cuwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMW, npaBuino JleHma, cBsa3p  DJIC
CAMOMHIYKLIMM B DOJEMEHTE JJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHHUSI  CWJIbl  TOKa,  IOCTYJIaTbl  CIEHUAIbHOH  TEOpUU
OTHOCUTEJIbHOCTH DUHIIITEHHA);

- AHAJIM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOIIECCHl U SBJICHMS, UCIIONIB3YS

MOJIOKEHUS]  KBAaHTOBOM  ¢u3uku  (ypaBHEeHHWE  OHHIITEeHHa  UId

dotosddexra, mnepBbli U BTOpodM mocTynarel bopa, mnpuHUUN

COOTHOILIEHUs HeomnpenenénHocret ['eiizenOepra, 3aKOHBI COXpaHEHUS

3apsiIOBOTO U MacCOBOTO YWCENl U DHEPTUHU B SAEPHBIX PEAKLMAX, 3aKOH

PaZAMOaKTUBHOTO pacmaa);

- ONIUCHIBATh (PU3MYECKUE TMPOIECChl M SIBJICHUS, MCIOIb3Yys BEIMYUHBI:

HaIpsKEHHOCTD 3JIEKTPUYECKOIO TMOJIs, MOTEHIHAN 3JIEKTPOCTATHYECKOTO

MOJIsl, PA3HOCTh NOTEHUMAJOB, JJIEKTPOJABIKYIAA CHJA, HHAYKIUA

MarHuTHOrO IIOJIsI, MarHUTHBIM IOTOK, cuia Amnepa, WHIYKTUBHOCTb,

ANEKTPOABMKYILAS CHJIA CAMOWHAYKUWH, DSHEPrusi MAarHUTHOrO MOJs

MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMIIYJbC, TIOJHAs DSHEPrus,

DHEPrusi TOKOSI CBOOOJHOW 4YAaCTHUIbI, YHEPrus M HUMIYJIbC (OTOHA,

MacCOBO€ YUCJIO U 3apsfl AlIpa, SHEPTHUSI CBA3M A1pa;

- OOBSICHSITH 0COOEHHOCTH MIPOTEKAHMS buznueckux SIBJICHUM :

AIIEKTPOMArHUTHas: MHIYKIUS, CAMOMHAYKIUS, PE30HAHC, MHTep(epeHIIHs

BOJIH, Judpakuus, JTUCHEpcHs, TOJHOE BHYTPEHHEE OTpakeHHe,

dbotoanektpuueckuit 3¢dext (dhororddexr), ampda- u Oera-pacmaabl

a5ep, raMMa-usiydeHue siaep, (pusmdyeckue NPUHIMIBL CHEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

- ONIPENENATh HANPABICHUE HWHAYKIMM MAarHUTHOTO IMOJS IPOBOJHHUKA C

TOKOM, CUJIbl AMmepa u cuiibl JlopeHna;

- CTPOUTH U300pa’KeHUE, CO3/1aBaEMOE TUIOCKUM 3€pKaJIoM, TOHKOM JIMH30M, 1

PacCUUTHIBATh €T0 XapAKTEPUCTUKH;

- IPUMEHATHh OCHOBOIIOJATAlOIIME AaCTPOHOMUYECKUE IIOHATHS, TEOPUH H

3aKOHBl NI aHanmM3a U OOBACHEHMS  (PU3MYECKUX  MPOIIECCOB,

MPOUCXOAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKIaJaKTUUECKOU

cpene; ABMKEHUsI HEOSCHBIX T, IBOIONNHM 3BE31 U BeenenHoi;

- TIPOBOJIUTH ~ MCCIICJIOBAaHUE 3aBUCUMOCTEH  (DU3UYECKUX BEIUYHMH C

UCIIOJb30BAHUEM TMPSAMBIX HW3MEPEHUN, IMPU HTOM KOHCTPYUPOBATh

YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTH



bu3nyecKkux BENMYUH B BHIE TpaduUKoB ¢ Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEPeHWH, JlenaTh  BBIBOJABI 10  pe3yjbTaraMm
UCCIIC/IOBaHMS;

- IPOBOJIUTh KOCBEHHBIC W3MEPCHUsT (PUINYECKUX BEIMYWH, IPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ] M3MEPEHHsI, OLICHWBATh a0COIIOTHBIC U
OTHOCHTEIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;

- IPOBOJMUTH OMBITHI MO MPOBEPKE MPEIOKEHHONW THUIOTE3bl: TUIAHWPOBATH
AKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHaJTU3UPOBAThH
MOJTyYeHHBIC Pe3yJNbTaThl W JAeNaTh BBIBOJ O CTaTyce MpPeIIoKEHHOU
THITOTE3HI;

- OMUCHIBATH METOIBI MTOJYICHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHUN;

- co0Oro1aTh MpaBmiia 6€30MacHOTO TpyJa MPH MPOBEACHUHU HCCIIEOBAHUN B
pamMkKax  y4eOHOro  OKCIepUMEHTa, TpakThKymMa ©  y4eOHo-
UCCIIEIOBATENIbCKOW M TMPOEKTHOW JEATENbHOCTH C HCIHOJIb30BAHUEM
U3MEPUTEIIBbHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBAHMUS;

-pemiath pacdy€THBIE 3aJaddl C SBHO 33/JIaHHOM W HESIBHO 3aJaHHOU
¢u3uueckoil Monenplo: Ha OCHOBAaHMM aHAlW3a YCIOBUS BBIOMpAThH
dusznyecKkue MOJAENH, OTBEYAMOIIWE TPEOOBAHMAM 3a7aud, MPUMEHSTH
dbopMyITbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3MYECKUX TEOpHUit
OpU  HWCIOJB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pelIeHHs  3ajad,
MPOBOJIUTH PACYETHl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOIYICHHBIX
pE3yIbTATOB,;

- pemIaTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIe TPUMEHEHHUS 3HAHUN U3 Pa3HbIX
pa3fenoB Kypca (U3WKMA, a TakKe WHTETpald 3HAHUH W3 JIPYrUX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHUECKYIO
IETIOYKY PacCyKJISHHUH ¢ OTIOPO Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NICCKUE SIBICHHUS,

- ACTIOJIb30BaTh ~ TEOPETHYECKUE 3HAHWS Ui OOBSICHEHHS OCHOBHBIX
MPHUHIUIIOB Pa0OTHl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

- PUBOJIUTH TIPUMEPHI BKIIAZa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB
B pa3BUTHE HayKd, B OOBSICHEHHE IMPOIIECCOB OKPY)KAIOIIEr0 MHpa, B
pa3BUTUE TEXHUKU U TEXHOJOTHH;

- aHAJIM3UPOBATh M OICHUBATH IOCIEJCTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JEATEIbHOCTH YEeJIOBEKa, CBSI3aHHOM C (U3MYECKUMM MpoIleccaMu, ¢
MO3MLIUH SKOJOTMYECKON 0€30MacHOCTH, MPEACTABICHUI O PalliOHATHLHOM
MPUPOJIOTIONH30BAHUH, a TAK)KEe Pa3yMHOM HCIOJIB30BAaHUU JIOCTHIKCHUN



HAyKd W TEXHOJOTHH JUIA JalbHEHIIETO pa3BUTHS YEIIOBEUECKOTO
00I11eCTBa;

- PUMEHATh Pa3juYHbIC CIOCOOBI PabOThI ¢ HWHpOpMaNKEH (HU3UIECKOTO
COJICP)KaHMS C MCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHH, TPU 3TOM HCIOJb30BaTh COBPEMCHHBIC WH(GOPMAIIMOHHBIE
TEXHOJIOTUM IS TIOMCKa, TEpepadOTKH M TPESABSIBICHHUS Y4YCOHOUW U
HAyYHO-TIONMYJISIPHONW MH(GOPMAIIMH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uHhOpMAIMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYCCKH
aHAM3UPOBATh  TOJIy4aeMyr  HWHGOpPMAIMI0O ©W  OICHWBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWH, TaK M HA OCHOBE
aHaJHM3a UICTOYHUKA HHPOPMAIINH;

- IPOSIBJISITH OpraHU3aIMOHHBIC " [103HaBaTEJIbHbBIE YMCHUS
CaMOCTOSTEJILHOTO  TPUOOPETeHHMs] HOBBIX 3HAHWKW B Ipollecce
BBITIOJTHCHUS IPOCKTHBIX U y4eOHO-HCCIIE0BATEIBCKUX padoT;

-paboTaTh B TPYIMIE C WCIOJHECHUEM pa3IMYHBIX COIHUAJIBHBIX pOJICH,
IUTAHUPOBATh PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIIATh IEATeIbHOCTD
B HECTaHJAPTHBIX CUTYalHUsX, aJCKBaTHO OIICHWUBATh BKJIAJ KaKJIOTO U3
YYaCTHUKOB T'PYIIIBI B PEIICHUE paCCMaTPUBAEMON TTPOOIIEMBI;

- POSIBJISITh MOTHUBAIIMIO K Oyaymied nmpodecCHOHaIbHOW JESITEIBHOCTH 10
CHEIUANTBHOCTAM (PU3UKO-TEXHUIESCKOTO TTPODHIIS.
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OBUIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 170 16



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

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Kourpoabusbie | Ilpakruveckue (ubp )
NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcest
Paznen 1. SJJIEKTPOAUHAMUKA
Bubmmorexa LIOK
= Marmutioe noxe 14 https://m.eds00.ru/39859f1
bubmmoreka [JOK
1.2 1 1
IIeKTPOMATHATHAS HHAYKIH 3 https://m.edsoo.ru/39859ef1
Hroro no pasneny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
bubmmroreka [JOK
2.1 M 1
CXAHMHECKHE KoneOa 0 https://m.edsoo.ru/39859¢f1
Bubmmroreka [JOK
2.2 c) 0 15
AICKTPOMATHITHBIE KOMCOAMIA https://m.eds00.ru/39859¢f1
23 MexaHN4YeCKUE U AIEKTPOMArHUTHBIC 10 | Bubmorexa LIOK
’ BOJIHBI https://m.eds00.ru/39859¢f1
bubmmoteka IIOK
2.4 2 1
Onrixa 3 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIUAJILHOI TEOPUM OTHOCUTEJIbHOCTH

3.1

Ocnosrel CTO

5

1

bubmroreka [JOK
https://m.eds00.ru/39859¢f1

Hroro no pasaery



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

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM JTyaJIu3M 15 bubmorexa [IOK
: PHyCKYTAP y https://m.eds00.ru/39859f1
Bbubmroreka [JOK
4.2 Pusuxa aToma 3 https://m.eds00.ru/39859¢f1
43 Du31Ka aTOMHOTO SIpa U AIEMEHTAPHBIX 5 Bubmumorexa IJOK
’ YacTHIL https://m.eds00.ru/39859ef1
Uroro no pazueny 25

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

Bubarorexa [JOK
5.1 DNeMeHThl aCTPOHOMUH U acTPO(U3UKU 12 hitps://m.eds0o.ru/39859¢f1
Hroro mo pazneny 12
Pasnen 6. PUSUYECKUAMA IPAKTUKYM
N Bubmorexa LIOK
6.1 PuznrICCKnit MpakTHicyM 16 16 https://m.edsoo.ru/39859%¢f1
Uroro no pazmeny 16
Paspen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 4 00001meHe
71 MIPEAMETHOTO COAEPKAHUS U OIBITA s Bubmumorexa I[JOK
’ JIeSITeIbHOCTH, TIPHOOPETEHHOTO IPH https://m.edsoo.ru/39859¢f1
uzyuyeHuu kypca ¢pusuku 10 — 11 knaccos
Uroro no pazueny 15
Bubmmoreka [JOK
Peseparioe epens 10 https://m.edsoo.ru/39859%f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 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 NIVTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
No Jarta uudpoBbie
Tema ypoka Konrtpoabubie | IlpakTnuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTelibHbIE
padoTsl padoTsI
pecypcesl
| ®usuka — GpyHnaMeHTaIbHAS HAyKa O | Bubmuoreka IJOK
TpupoJie https://m.edsoo.ru/1beef346
) Hayunblit MeTOJ NO3HAHMS U METOIbI | Bubmuorexa IJOK
Hcce0BaHus (PU3UUESCKUX SIBICHHH https://m.edsoo.ru/3a7fde29
DKCIIepHMEHT U Teopus B IIpouecce
3 H03Halfld$l npu oumpHaGm(?ueHue u 1 BuGmiorexa [IOK
PHPOZBL. https://m.edsoo.ru/34c4993 1
IKCIIEPUMEHT B (DH3UKE
4 Cnoco0s! m3MepeHns Gpu3nuecKux | Bubmmoreka IJOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOGCONIOTHAS U OTHOCHUTEIIbHAS
5 MOTPEUIHOCTY U3MEPEHUH QU3UIECKUX 1 brbmorera LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIIMYMH
MopnenupoBanue B ¢usuxe. Ponb u
6 MecTo (GpU3UKU B GOPMHPOBAHUU | Bubmuorexa IJOK
COBPEMEHHOM Hay4YHOU KapTUHBI MUDA, https://m.edsoo.ru/eabbded]
B NIPAKTHUYECKOMN JEATEIBbHOCTH JIFOEH
Mexanunueckoe nBumxeHue. Cucrema
4 otcueta. OTHOCUTEIBHOCTD | Bubmmorexa LIOK
MexaHudeckoro aswxkeHus. [lpsamas u https://m.edsoo.ru/e9a52f02
oOparHasi 3a1a4i MEXaHUKU
8 Pangunyc-BekTop MaTepuanbHON TOUKH, 1 Bubmmorexa LIOK



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

€ro NnNpoeKuun Ha OCH KOOpAHHAT.

Tpaekropus. [lepememenne. CKOpocTs.

Hx MPOCKIUHU Ha OCHU KOOpAUHAT

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

PaBHOMEpHOE NpsIMOTIMHENHOE
nBrkeHne. ['padgudaeckoe onmcanme

Bubnunorexka [JOK

9
PaBHOMEPHOTO IPSMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnosxeHue nepeMeIIeHui 1 CKOPOCTEH. Bubnmorexa LIOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABIKEHHE.

1 MrHoBeHHast CKOPOCTb. Y CKOpEHHE. Bubimmorexa LIOK
[IpsmonuHEHOE IBIKEHHE C https://m.edsoo.ru/a99549a7
TTOCTOSTHHBIM YCKOPEHHEM
I'paduueckoe onucanue

12 MPSIMOJTMHEHHOTO JBHKCHHS C bubamorexa [OK

P A https://m.edsoo.ru/b7560bbf
TTOCTOSTHHBIM YCKOPEHHEM
CBo0OogHOE TajieHne. Y CKopeHHe

13 CBOOOIHOIO MajeHusA. 3aBUCUMOCTh Bubimoteka IIOK
KOOPJHMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX TpaduKu

14 JIBmwKeHune Tena, OpOIIeHHOTo O Bubnmorexa LIOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
Kpuommneitnoe nemxenue. [IprkeHne
10 OKPYXXKHOCTH. YTJIOBast M JTUHEHHAs

15 ckopocTh. [leproa u yacrora bubamorexa [OK

POCTE. LlepHon : https://m.edsoo.ru/33196fbe
LleHTpOoCTpeMHUTENBEHOE U TIOJTHOE
YCKOpEHHE
bu6 OK
16 KonTponbeHas paboTa mo reme mommorexa L

https://m.edsoo.ru/1242f32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kunematuka"

[lepBeif 3axon HbrotoHa.
MHuepunanbHble CUCTEMBI OTCUETA.

Bubimorexa LIOK

17 IIpunuun otHocuTensHocTH [Manunes. https://m.edsoo.ru/5a9¢4a64
HewnHepruanbHble CHCTEMBI OTCYETA
18 Cuua. PaBHOz€lCTBYIOIIAS cHila. bubnuorexa IJOK
Bropoii 3akon Helorona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictue Ten. Tpertuii 3akoH Bubmmorexa LIOK
Herotona https://m.edsoo.ru/57dba505
Ipunnun cynepno3uuuu cuil. Penienne
20 3al;aq Ha np}I//IHM:HeHI/Ie 3aKOHOB brbmmorera LIOK
https://m.edsoo.ru/bdf997fb
Herotona
3aKoH BCEMHPHOTO TSATOTEHUSL.
21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U Bubmiorexa [IOK
. https://m.edsoo.ru/9aba2b0a
HWHEPTHOH Macchl
2 Cuna TSHKECTU U YCKOpEHHE Bubnuoreka IJOK
CBOOO/IHOIO ITaJICHUS https://m.edso0o.ru/2275726
JIBr>KeHne HEOECHBIX TeJl U UX
2 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas Bubmmoreka IJOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
Bbubmmnorexa [JOK
24 Cuna ynpyrocru. 3akos ['yka. Bec Tena hitps://m.edsoo.ru/0ac2edg4
Cuna tpenns. [Ipuponia u BUIBI CHIT Bubimmorexa LIOK
25 TpeHus. J[BHKeHHE B )KUIKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
y4E€TOM CHJIBI COTIPOTHBIIEHUS CPEbI https://m.edsoo.ru/2c¢b29676
2% [Hasnenue. ['unpocrarnyeckoe Bbubimorexa LIOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



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

AOGCOJIIOTHO TBEPOE TEJIO. Bubmumorexa LIOK
27 ITocTymarensHoe 1 BpamjaTeaIbHOE Bbubmmorexa LIOK
JIBUJKEHHE TBEPIOIO Tela https://m.edsoo.ru/2b95d57¢e
23 MOMEHT CUJIbI OTHOCHUTENIBHO OCH Bubimorexa LIOK
BpameHus. [Inedo cumbt https://m.edsoo.ru/653d3459
CroxeHue CUI, IPUIIOKEHHBIX K
29 TBepAoMy Teiy. LIeHTp TsbkecTH Tena. Bubinmorexa LIOK
YcnoBust paBHOBECHS TBEpJIOTO TEa. https://m.edsoo.ru/9aa79a7d
Bunb! paBHoBecust
Bubimoteka LIOK
30 Pewenne sazax https://m.edsoo.ru/dc1caacO
31 KonTponeHas paboTa 1o reme Bubmmoreka [JOK
"lunamuka. CtaTtrka TBepAoro Tena' https://m.edsoo.ru/9f5a574¢
Hmnynsc MaTepualbHOM TOUKH,
3 CHCTEMbI MaTepHUaIbHbIX TOUeK. LleHTp Bubmmorexa LIOK
MAacC CUCTEMbI MAaTEPUANIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKESHUH LIEHTPA Macc
HMnynbC cHITbl M M3MEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXPAHCHUS UMITYIIbCA. Bubmorexa LIOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBMXEHUE
MoMeHT UMITyJIbCa MaTepUaNTbHOI
34 touku. [IpesncraBaenue o coxpaHeHUn Bbubmmorexa [TOK
MOMEHTA UMITYJIbCA B LIEHTPaIbHbIX https://m.edsoo.ru/d6532eb9
OJISIX
Bbubanorexka ITOK
33 Pewterne sanat https://m.edsoo.ru/f7706d63
36 PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM Bubimmorexa LIOK

nepemenieHnd. ['papudeckoe

https://m.edsoo.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
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MpejcTaBieHne pabOThI CHJIBI.
MOoONIHOCTD CHITBI

Kunernueckas sueprust. Teopema 06

37 HM3MEHEHUU KUHETUYECKOM DHEPIHU Bubimorexa [OK
. P https://m.edsoo.ru/9a5e2¢e74
MaTepHANTbHON TOUKH
IloTeHIMaNBHEBIE U HEMTOTEHIIHAIILHBIE
38 cwiel. [ToTeHmanbHas sHeprus. Bropas bubmorexa [OK
) H prus. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KOcMUYECKast CKOPOCTh. CBS3b
paboOThl HEMOTEHIHAIBHBIX CHJI C
39 H3MEHEHHUEM MEXaHUYECKOH dHEPTHH bubamorexa [OK
p https://m.edsoo.rw/f57b4e01
CHCTEMBI TeI. 3aKOH COXPaHEHHs
MEXaHUYECKOW SHEPTHH
VYupyrue u He THE CTOJKHOBCHUS.
40 v ap;,;em/le Beyn If };UII/I ST HICATBHOM bubamorexa [OK
p PHYILTH 2061 1A https://m.edsoo.rw/f30£43b6
SKUIKOCTH
41 KonrtponbHas paboTa 1o Teme "3akoHbl Bbubmumorexa LIOK
COXpaHEHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
PasButHe nipecTaBiIeHUM O IIPUPOIE
P Pip Bubnunorexa [JOK
42 Termn0Thl. OcHOBHBIE ToJ0KkeHnss MKT.
https://m.edsoo.ru/b0a4445f
Juddysns. bpoyHoBckoe IBIKEHHE
CtpoeHue ra3o00pa3HbIX, KHIKUX U
43 TBEPIBIX TEII. XapaKTep ABHIKCHHUS U bubamorexa [OK
PABIX TEIL. AapaKtep A hitps://m.edsoo.ru/c44d02¢2
B3aUMO/ICHCTBUS YaCTHIL BEIIECTBA
Macca u pa3zMepsl MOJIEKYIT (aTOMOB).
44 KonmyectBo BemectBa. ITocrosHHas bubamorexa OK
- ’ https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temmnepatypa. TennoBoe paBHOBecHeE. Bubimorexa LIOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

IlIxana Henscus

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

46 Pemenwne 3amau bubmorexa LIOK
https://m.edsoo.ru/1531abas
. Bubimorexa LIOK
47 WNneanbHblii ra3. ['a30BbIe 3aKOHBL https:/m.edsoo.ru/1deb2367
48 Ypasuenue Menzeneesa-KnaneiipoHa. Bubmmorexa LIOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AbcontoTHas TeMInepaTypa. 3aKoH Bubmuoreka IJOK
Janerona https://m.edsoo.ru/14e02d1f
50 H3onpoueccsl B HEaIbHOM ra3e ¢ Bubmuorexa IJOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npencraBieHne
51 ufog)poueccma: E30Tepma, n30X0pa, bubmorexa [OK
https://m.edsoo.ru/1344327b
nzobapa
Bubmunorexa [JOK
52 Ocnosnoe ypasnete MKT https://m.eds00.ru/c8094721
Bbubmmorexa [JOK
>3 Pemwenne sazat https://m.edsoo.ru/10265a05
CBs13b a0COJIFOTHOM TEMIIEpaTyphl
TEPMOJUHAMHUYECKOI CUCTEMBI CO
54 cpelHel KWHETUYECKOH aHepruei https://m.edsoo.ru/c38af875
MOCTYNATEILHOTO TEIUIOBOTO JABUKECHUS
€€ yacTHI|
55 O0001IeHIE U CUCTEMATU3ALMs] 3HAHUI bubaroreka IIOK
o Teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
56 KontponsHas pabota no reme "OCHOBBI Bu6mmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHaMuueckas cuctema. 3ajaHue Bubaunorexka [TOK



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
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
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BHENIHUX ycioBuit uist T/ cucremsl.
BHeniaue 1 BHYTpEeHHHE ITapaMeTphIL.
ITapamerpsr T/] cucteMsl Kak cpeHue
3HAUCHUS BEJIMYKH, OIMCHIBAIOIINX €&
Ha MUKPOCKOIIHYECKOM YPOBHE

HyneBo € Ha4aJl0 TCpMOANHAMHUKH.

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

Bubnunoreka [JOK

58 C T,
amMonpou3BoJIbHas penakcanus TJ] https://m.edsoo.ru/8ec5 1210
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
Monenb nneanbHOro raza B
59 TEPMOJMHAMUKE. Y CIIOBUS bubmorexa LIOK
pMozL iR hitps://m. eds00.ru/29355001
MPUMEHUMOCTH TOW MOJIEIH
60 YpaBuenue MenzeneeBa-Knaneiipona u Bubimmorexa LIOK
BBIpKEHHE ISl BHYTPEHHEH SHEpTUH https://m.edsoo.ru/bal178d0
Bripasxenue 11t BHyTpeHHEH SHEprin
61 0JIHOATOMHOTO HMJI€AJILHOT'O ra3a. Bbubmmnorexa [JOK
KBasucrarnueckue u HecTaTHYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOIMHaMUKe. Beruncienue paboTst bubanoreka IJOK
110 TpaduKy rpoiecca Ha pV- https://m.edsoo.ru/741d5738
JarpaMmme
Tennonepenaya kak criocod M3MEHEHUS
63 BH eHIfeI‘J?II sneprun T/ cucremsl 0e3 bubmorexa LIOK
yIp p https://m.edsoo.ru/3d734561
COBEPIIECHUS PAbOTHI
64 KoHBekuus, TemIonpoBoIHOCTS, Bubimorexa LIOK
H3JTyYeHHE https://m.edsoo.ru/157b54cd
65 KomaectBo TemioTsl. TemnoémkocTs Bubimmorexa LIOK

Tena. Y IenbpHas u MOJIIpHast

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
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TEIJIOEMKOCTH BEIIEeCTBA. Y IeIbHas
TCIJIOTA CropaHus TOIIMBa

66 Pacuér kosmuecTBa TEIIOTHI IPU bubnuorexa IJOK
Teronepenaye https://m.edsoo.ru/1db5ad4e
67 [ousitue 06 agnabarHoM nporuecce. Bubnuoreka IJOK
[lepBelit 3aKOH TEPMOJUHAMUKI https://m.edsoo.ru/d8098824
KonunuectBo TemnoTs! ¥ paboTa Kak
68 Mepbl H3MEHEHHs BHYTPEHHEH dHEpruu bubmorexa [OK
https://m.edsoo.ru/b047alcd
T cuctemsl
Bropoii 3akoH TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bubmmorexa LIOK
npoiieccoB. HeobpaTumocTs https://m.edsoo.ru/c6f4f464
TIPUPOHBIX POLIECCOB
70 IIpuHIMIIB AEHCTBUS TETIOBBIX Bubnunorexka [JOK
mauH. KIT/] https://m.edsoo.ru/2e¢945513
7 Makcumansaoe 3nauenne KI1J1. Lk Bubmmorexa LIOK
Kapno https://m.edsoo.ru/fe3857b9
Bubnunorexa [JOK
2 Petuertie saja https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE ACTIEKTHI
73 HCITOJIb30BAHUS TEIUIOBBIX IBUTATEIECH. Bubaroreka IIOK
TerutoBoe 3arpsi3HEHNE OKPY>KaroIIen https://m.edsoo.ru/9867aaa7
cpeabl
Bbubarorexka [TOK
4 Pemenne azat https://m.edsoo.ru/c8c70432
O0001IeHNE U cUCTEMATU3ALMs] 3HAHUI
" Bubimmorexa LIOK
75 no teme "Tepmonunamuka. Tennossle

MaIluHbI"

https://m.edsoo.ru/28d62b3f
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KoHTponsHas paboTa 1o reme

Bubnunorexka [JOK

76
"TepmoanHamuka. TerioBble MalIMHBI" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3oBaHue U KOHAECHCALMSL. Eu6 OK
HOIHOTEKA
77 Wcnapenue u kunenue. Y aenbHas a
TemoTa NapooBpasoBaHTA https://m.edsoo.ru/618¢6777
Hacpblennsle 1 HeHaCHIEHHBIE MApBI.
KauecTBeHHast 3aBUCHMOCTD INIOTHOCTH
W JaBJICHHS HACBIIIICHHOTO Mapa OT EuG 10K
HOIHOTEKA
78 TEMIIePaTyphl, UX HE3aBUCUMOCTb OT
06bEMa HACHIIEHHOTO Mapa. https://m.edsoo.ru/f5¢17d02
3aBHCHUMOCTB TEMIIEPATYPBI KUTICHUS OT
JTABJICHUS B )KUIKOCTH
79 BnaxxHOCTh BO31yXa. AGCOTIOTHAS U Bubimmorexa LIOK
OTHOCHUTEJIbHAS BIIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmmoTteka LIOK
80 Pemrenne 3amaq
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucramnnueckue u Bub OK
. nOIMoTeKa
81 amop(HbIe Tena. AHU30TPOIHSI CBOHCTB H
https://m.edsoo.ru/20a88a03
KpPHCTAJUIOB
[InaBneHue ¥ KpUCTAIUTU3AIIHS. Eu6 OK
nOIMoTeKa
82 VnenbHas TEMI0TA MIABJICHUS. a
Cv6 https://m.edsoo.ru/6ee91e9f
yOIuMmanus
Jebopmanuu TBEpAOTO Tena.
Bubmnorexka [TOK
83 Pactsoxenue u cxxarue. Caur. Monynb hits://m.ed a ru/dalaabl0
. ps://m.edsoo.ru/dalaal
IOmra. Ilpenen ynpyrux aedopmanuii
TennoBoe paclIMpeHne KUIKOCTEN U But 1IOK
. nOIMoTEKa
84 TBEPIBIX TE. AHFAPMOHM3M TEIUIOBBIX

KoJIeOaHU YacTHUll BEILECTBA

https://m.edsoo.ru/7baSedf2
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https://m.edsoo.ru/30ebbb79
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https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

g5 IIpeobpazoBanue sHeprun B GhasoBbIX Bubmmorexa LIOK

nepexonax https://m.eds00.ru/97a0672f
Bubnmnorexa [JOK

86 YpaBHEHHE TEMIOBOrO OanaHca hitps://m.edsoo.ru/abl521fb
Bbubaroreka [TOK

87 Petuertie saza https://m.edsoo.ru/8ab7f40d
[loBepXHOCTHOE HaTSKEHUE.

38 Karmnnsipuele sieienus. JlaBieHue noj Bubmmorexa LIOK
HCKPHUBIICHHOW TOBEPXHOCTHIO https://m.edsoo.ru/b42£1197
sxunkoctd. @opmyna Jlarnaca
O6001IeHHe U CUCTEMATH3alINs 3HAHUI

89 o Tel\Te "ArperaTHbie COCT;[HH;{ bubmorexa LIOK

https://m.edsoo.ru/0b52575¢
BemectBa. ®a3oBbie epexoan!”
Konrtponbhas paboTa o reme
90 "ArperarHble COCTOSHHS BEILIECTBA. Bubmiorexa [IOK
https://m.edsoo.ru/7dc2a739
®dazoBble mepexos"
OnekTpu3alys Tl U e€ IPosBICHHUS.

01 Onexrpudeckuil 3apsa. [IBa Buga Bbubnuoreka IIOK
3JIEKTPUUECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKH U TIOJTYITPOBOIHUKI
DNeMEHTapHBIN JIEKTPHUYECKHUIA 3apsijl.

92 3akoH cox}:)aHeHI/m SEEKTPHHSCKOFE ! bubmorexa IIOK

https://m.edsoo.ru/f49afd24
3apsiza

93 Bsaumopeiicteue 3apsaoB. Toueunpie Bubmumorexa LIOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

Bubnunorexa [JOK
94 Pemenwne 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnexrpudeckoe nose. Ero neiictue Ha

Bubnunorexka [JOK

95
JJIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpspok€HHOCTB 21€KTPUYECKOro moJisl.

9% IIpo6uelit 3apsn. Jluaun Bbubnuorexa IJOK
HaNpPsKEHHOCTH JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOHOE DIICKTPHUYECKOE MOJIC
[loreHumanbHOCTH

97 3JIEKTPOCTAaTHYECKOro 1oJisi. PazHocThb bubmorexa LIOK

P ' https:/m.eds00.ru/80021447
MOTEHIMAJIOB U HaNpsHKEHHE
[lorenunansHas sHeprus 3apsaa B
98 JJIEKT] L(I)CTaTI/I‘{eCKOI\EI) roJie r1)'I;I(fITeH nan bubmorexa IOK
p ) t https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO MOJISt
CBsI3b HANpPsHKEHHOCTH TOJISL U

99 A3HOCTH TIOTEHIIMAIOB IS bubmorexa IOK
P a A https:/m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MOJISt

100 [IpuHIMI Cyneprno3unun Bubmmorexa LIOK
3JIEKTPUYUECKUX MOJIEH https://m.edsoo.ru/Ocfe4at6e

Bubnunoreka [JOK
101 Pemenue 3ana
tHerHe satat hitps://m.edsoo.ru/52582263

102 ITone Toueunoro 3apsna. [lone bubimoTteka LIOK
PaBHOMEPHO 3apsKEHHOH cdepsl https://m.edsoo.ru/b297b5¢3
IToste paBHOMEPHO 3apsKEHHOTO 110

103 00béMy 1mapa. [Tosie paBHOMEpPHO bubmorexa [OK

y 13 ) p N P https://m.edsoo.ru/f7a665ee
3apsDKCHHON OECKOHEYHOI TNIOCKOCTH

104 IIpoBOAHUKY B NIEKTPOCTATHUECKOM Bu6mmoreka [JOK
rose. YcaoBue paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMdIeKTpUKY U TTOTYTIPOBOHHUKH B Bbubimmorexa LIOK

QJICKTPOCTATUYECCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Kongencarop. DnexkTpo€MKOCTh

Bubnunorexka [JOK

106 KOHJICHCATOpa. DJIEKTPOEMKOCTH hitps://m.edsoo.ru/845b4f73
IIJIOCKOTO KOHJIEHCATOpa
107 [NapayiensHoe coenuHeHue Bubnuoreka IJOK
KOHJIEHCATOPOB https://m.edsoo.ru/d1 1e8ce?
108 TTocienoBarenbHOE COEIUHEHNE Bubnunorexka [JOK
KOHJIEHCAaTOPOB https://m.edso00.ru/1€992920
109 DHeprus 3apspKeHHOTo KOHIeHcaTopa bubmorexa IOK
P P A P https://m.edsoo.ru/73a34f18
Bubanorexka [TOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBrxeHue 3apsyKeHHOM YacTULBI B Bubmmorexa LIOK
OJHOPOJIHOM 3JIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenwne 3amau
13 O6o00IIeHHE ¥ CUCTEMATH3AIMS 3HAHUI BubGnuorexa [IOK
1o Teme "DnexTpudeckoe mose" https://m.edsoo.ru/5752603f
114 KonTponeHas paboTa 1o reme bubauoreka IIOK
"DnexTpudeckoe mosie" https://m.edsoo.ru/cefe90e9
Cuna toxka. [loctostHHBI TOK. Y cioBust
115 CYILECTBOBAHUS MIOCTOSIHHOTO bubmorexa I[IOK
i https://m.edsoo.ru/233311b5
3JIEKTPUYECKOTO TOKA
bubmaroreka [IOK
116 n .H €)I(@
crownmky Toka. Hanpsxerne u 971 https://m.edsoo.ru/0839al115
117 3axoH OMa s yJacTKa IeMH. Bubmmoreka [JOK
DNEeKTPUIECKOe CONPOTHBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCUMOCTb COIPOTUBIICHUS Bu6mmoreka I[JOK

OAHOPOJHOTO IPOBOJAHMKA OT €Tr0

https://m.edsoo.ru/95fcdf51
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JUIMHBI U TUIOIIAAN MONEPEUYHOTO
CCUYCHUA

119 Y aenpHOE CONPOTHBIICHUE BELIECTBA. Bubnunoreka [JOK
Permenue 3amau https://m.edsoo.ru/4378300
120 [locnenoBarensHoe, MapauieNbHOE, Bubnunoreka [JOK
CMEILIaHHOE COEUHEHHE IIPOBOJIHUKOB https://m.edso0o.ru/236£7¢07
121 Pacuér pa3BeTBIEHHBIX IIEKTPUIECKUX Bubmmorexa LIOK
nenei. [Ipasuia Kupxroda https://m.edsoo.ru/1794c£37
Bubimorexa LIOK
122 P
CHICHHE Saad https://m.eds00.ru/3881b469
123 PaboTa anekTpuyeckoro Toka. 3akoH bubmmorexa LIOK
Jxoyns —Jlenua https://m.edsoo.ru/a3605¢5¢
Bubaroreka [IOK
124 P
CHICHHE sa/ad https://m.edso0.ru/6761bf0f
MONIHOCTB ANEKTPUIECKOTO TOKA.
125 TenmoBas MOHIHZI;TL BBIJIEJIIEMas Ha BuGmiorexa [IOK
? https://m.eds00.ru/99750a6f
pesucrope
Bubnunorexka [JOK
126 P
CHICHHE 3a/ad https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEe COIPOTHBIICHHE Bbubimorexa LIOK
HUCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa JU1st TOJTHOH (3aMKHYTOH ) Bubimmorexa LIOK
SJIEKTPUYECKON LIETTH https://m.edsoo.ru/221£40fb
Bubnmnoreka [JOK
129 P
cHicHue safad https://m.eds00.ru/3580b679
Bubaunorexka ITOK
130 M
OIIHOCTD HCTORHHKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue Bubimmorexa LIOK
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https://m.edsoo.ru/546£5632

132 KonpeHcaTop B 1ienu NOCTOSIHHOTO TOKa bubmorexa [OK
s pB L https://m.edsoo.ru/35368f3e
Bubnnorexa [JOK
133 P
CHICHHE 3a/ad https://m.edsoo.ru/4410cef0
134 Pemrenne 3amad mo Teme "[locTOSHHBII Bbubmmorexa [IOK
3NIEKTPUUECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agad mo Teme "[locTostHAEBII Bubmmorexa LIOK
3NIEKTPUUECKUI TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3ana4 o reme "[locTostHHBI Bubinmorexa LIOK
3JIEKTPHYECKUI TOK" https://m.edsoo.ru/eb5d4687
O0001IeHNe 1 CHCTEMaTH3aIKs 3HAaHUH
137 1o teme "I1oCTOsIHHBIN MIeKTpUUECKUit bubmmorexa LIOK
R P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponsHas paboTa 1o reme Bubnuorexa IJOK
"ITocTOSHHBIH 27€KTpUYECKHH TOK" https://m.edsoo.ru/1885ddf1
OnekTpuyeckas NpOBOAUMOCTb
139 A3JTMYHBIX BEIIECTB. DICKTPUICCKUAN bubmorexa LIOK
P HHECTE: P https://m.edsoo.ru/da794295
TOK B MeTaiutax. CBEepXIpOBOAMMOCTh
DIEeKTPUYECKU TOK B pacTBOpax 1
140 acIlIaBax JIEKTPOJIUTOB. 3aKOHBI bubmorexa LIOK
P P ' https://m.edsoo.ru/4b423491
Dapanes a5 AEKTPOIH3a
bubmaroreka [IOK
141 C) i I
JIEKTPUUYECKUH TOK B ra3zax. [Ina3sma https://m.edsoo.ru/92d92£76
142 DneKTpuYecKuil TOK B BaKyyMe. Bubmmoreka [JOK
BaxyymHbIe pudopsl https://m.edsoo.ru/2E+160
143 DneKkTpudecKuil TOK B Bu6mmoreka I[JOK

TIOJTYTIPOBOJHHUKAX

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

[NomynpoBogHUKOBEIE IPHOOPEI

bubmmoteka [IOK
https://m.eds00.ru/83622200

145

Dusnyeckuil IpakTUKYM IO TeMe
"H3MepeHue CUIIbl TOKA U HAIPSKEHUS
B IIEITY IIOCTOSHHOT'O TOKa IIPY MOMOIIH
aHAJIOTOBBIX U IU(POBBIX
HM3MEPUTEIBHBIX IPUOOPOB" Uu
"3HaKOMCTBO ¢ LU(PPOBOH
naboparopueii o dusuke. [Ipumeps
n3MepeHus PU3NYECKUX BENUIHMH PH
MOMOIIY KOMIBIOTEPHBIX JaTYUKOB"

Bbubarorexka [TOK
https://m.edsoo.ru/5643ea56

146

Du3nyeckuil NpaKTUKyM IO TeMe
"H3y4eHue HepaBHOMEPHOTO ABHKEHHS
C LIeJIBIO OIpeJIeJICHHs] MTHOBEHHOH
ckopocTH"

Bubaunorexka [TOK
https://m.edsoo.ru/f6292f5f

147

Du3n4ecKuil NPaKTUKyM IO TEME
"H3mepeHue yckopeHus Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBFDKCHHH 10 HAKIIOHHOM IJIOCKOCTH"
iy "MccnenoBanre 3aBUCUMOCTH ITyTH
OT BpEMEHH NIPU PaBHOYCKOPEHHOM
IBHKEHUH"

Bubnunorexka [JOK
https://m.edsoo.ru/6960b6ef

148

149

DU3nYeCKnil NPaKTUKYM IO TEME
"H3mepenune yecKopeHHs CBOOOTHOTO
nmaneHus” nin "M3ydeHne ABIKEHUS
Tena, OPOIIEHHOTO TOPH30HTAIEHO"
du3nyecKuit MpakTUKYM O TeMe
"H3y4yenue ABMKEHUS TeJa 110
OKPYXHOCTH C IOCTOSTHHOM TI0 MOJTYJTIO

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

Bubnunorexa [JOK
https://m.edsoo.ru/bcf53514
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ckopocteio" win "HccnenoBanue
3aBHCHMOCTH IEpHOIa 00paleHuUs
KOHHYECKOI'0 MasiTHHUKA OT €ro
rmapaMeTpoB"

150

151

dusnyeckuil MpakTUKyM MO TeMe
"N3MepenHne paBHOICHCTBYIOMICH CHITBI
IIPU IBIDKEHUU OpYCKa 110 HaKJIOHHOH
mnockocTr" wim "IIpoBepka rumnoTessl o
HE3aBHCHUMOCTH BPEMEHH JBYKEHUS
Opycka IT0 HaKJIOHHOI! INIOCKOCTH Ha
3aJJaHHOE PacCTOSTHUE OT €ro Macchl"
dusnyeckuit MpakTUKyM MO TeMe
"Hccnenosanue 3aBUCHMOCTH CUIT
YIPYroCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasiie, 0T UX
nedopmanuu” nwmm "M3ydenne
JBMKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOH uepe3 JErkui
610K"

butmmoTteka LIOK
https://m.edsoo.ru/0b34db84

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

152

dusnyeckuil MpakKTUKYM MO TeEMe
"U3mepenne ko3 punnenTa TpeHus 1o
BEJIMYMHE YIIIOBOTr0 K03 dunmenra
3aBucumoctu Frp(N)" mnu
"HccnenoBanue NBHXEHUs Opycka 1o
HAKJIOHHOM IUIOCKOCTH C MepeMEeHHbIM
K03 GUIHEHTOM TpeHUs" WIH
"H3y4yeHune qBUKEHHUS Ipy3a Ha Bally C
TpeHuem"

Bbubarorexka ITOK
https://m.eds00.ru/b83b1607

153

DuU3n4ecKnuil NPaKTUKYM IO TEME

Bubmmoteka IIOK



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

"HccnenoBanue ycnoBHil paBHOBECHS
TBEPIOTO TeJla, UMEIOLIEro och
Bpamenus" i "KoncrpyupoBanue
KpOHIITEWHOB M pacyéT CHil ynpyroctu"
nnn "H3ydyenne ycToHuYuBOCTH
TBEPIOTO TeJa, UMEIOIIETO IUIOMIANb
onops!"

https://m.edsoo.ru/4a04f4{7

154

dusnyeckuil MpakTUKyM MO TeMe
"H3mepenue uMmiyiabca Tesa no
TOpMO3HOMY IyTu" miu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJEIH
INEKTPOMOOHIISI K MOIIHOCTH CHJIBI
Tary" uny "CpaBHEHUE H3MCHEHUS
HMITYyJIbCa TeJIa ¢ UMITYIbCOM CHIIbI"
unu "McenenoBanue coxpaHeHUst
HMITYJbCa IIPH yIPYTOM
B3auMmojercTBun" uinn "M3mepenue
KMHETUYECKOH 3Hepruu Tela 1o
TOPMO3HOMY IyTH"

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

155

Ou3nvecKkuil NPaKTUKyM IO TEME
"H3y4yeHnue n30TepMHUECKOro mpolecca
(PEKOMEHI0BAHO HCIIOJIb30BAHUE
uudpoBoii 1abopatopun)" win
"H3y4yenue n30XopHOro mnpouecca” uiu
"H3y4yenue nzobapHoro npouecca” wiu
"[TpoBepka ypaBHEHHUS! COCTOSIHUS"

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

156

DuU3n4ecKnil NPaKTUKYM IO TEME
"H3mepenue ynenbHol TennoéMkocTu"
niu "Vcenenosanue npouecca

Bubmmorexa LIOK
https://m.edsoo.ru/2{2faa61
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157

OCTBIBaHMs BEIIECTBA" MK
"Uccnenosanue agnadbaTHOro
nponecca” uin "M3yuenne
B3aUMOCBSI3H SHEPTUH
MEXMOJIEKYIAPHOTO B3aUMOJICHCTBUS 1
TEMIIEPaTypbl KUIIEHUS XKHUJKOCTeH"
dusnyeckuil MpakTUKyM MO TeMe
"H3y4yeHnne 3akOHOMEPHOCTEH
HCIIAPEHUS XKUIKOCTENH" Wit
"HN3mepenue ynenbHON TemIoThl
raBieHus ipaa” nin "U3ydenne
CBOMCTB HAaCBIIEHHBIX TAPOB" WK
"H3mepenne abCOIOTHOH BIaKHOCTH
BO3/lyXa U OIIEHKA MacChl IIapOB B
nomerieHuu". Msmepenue

ko3 dureHTa NOBEPXHOCTHOTO
HATSDKCHUS

Bubaroreka IIOK
https://m.edsoo.ru/6b1a23b5

158

Ou3nveckuil NPaKTUKyM O TEME
"HaGuoienue npeBpaiieHus SJHEprun
3apsLDKEHHOTO KOHAEHCATOpa B 9HEPTUI0
M3JIy4eHHMs1 CBeTO 1Mo Ui
"H3y4yeHnue npoTeKaHus TOKa B 1IEIH,
coliepkalleit KoHneHcarop" wiu
"Pacnipenenenue pasHOCTH
MOTEHIHANIOB (HANPSDKEHHS) MTpU
[0CJIe10BATE/IbHOM COCAUHEHUU
KOHJICHCATOpOB"

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

159

OuU3n4ecKnil NPaKTUKYM IO TEME
"HcciienoBanue cMELIaHHOIO

Bbubmmorexa LIOK
https://m.edsoo.ru/2b179d98
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COE/IMHEHMSI PE3UCTOPOB" TN
"N3MepeHne yaenpHOTo COTTPOTHBIICHUS
npoBoaHuKoB" nin "MccnenoBanne
3aBHCHMOCTH CHJIBI TOKA OT
HATIPSDKEHHSI JIJTs1 JTAMIIBI HaKaJTuBaHus "

dusnyeckuil MpakTUKyM MO TeMe
"HaOimoenue aiekTposm3a” mwin
"HN3mepenue 3apsiia 0HOBAJICHTHOTO
noHa" mwim "HccienoBanue

bubmmoTteka LIOK

160
3aBUCHMOCTH COITPOTHBIICHUS https://m.edsoo.ru/64b6e¢901
TEpPMOpPE3NCTOpa OT TEMIEepaTyphl" WIn
"CHsITHE BOJIBT-aMIIEPHOH
XapaKTepUCTUKHU auoa"
PesepeHbIii ypok. O0001IeHHE 1
161 CHCTI::MaTmZEnﬂ 3HAHUH 110 TeEMe Bubmorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka!
PesepeHbIii ypok. O0o01eHE 1
162 CHCTzMaTH3ZEHﬂ 3HAHUH 110 TeEMe Bubmorexa [IOK
" " https://m.edso0.ru/3149956b
JlnHamMuKa
PesepBHbIii ypok. O0001IeHHE 1
163 CHCTzMaTmZEnﬂ 3HAHUH 110 TEME Bubnnorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpJOro Tena
Pesepsusiii ypok. O6o0meHne u
164 CI/ICTEM&TI/ISZP ¥sl 3HAHUH 110 TEMe bubnmorexa I1OK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpaHEHHSI B MEXaHHKE
PesepBHbIii ypok. O0001ICHHE 1
165 CHCTEMAaTH3aIlis 3HAaHUH 110 TeMe Bubimorexa LIOK

"OCHOBBI MOJIEKYJIIPHOKMHETUIECKOH
Teopun"

https://m.edsoo.ru/de148976
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PesepBHbIii ypok. O000IIECHNE 1

Bubnunorexka [JOK

166 CHCTEMAaTH3aIis 3HAaHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TertoBble MaTHHBL
PesepBHsiii ypok. O000LIeHNHE U
167 cHCTeMaTH3alus 3HAaHUH 110 TeMe | Bubimmorexa LIOK
"ArperarHble COCTOSHHS BEILIECTBA. https://m.edsoo.ru/59ca5¢c91
®dazoBble nepexo s
Pesepsublii ypok. O6001IEHNE U
168 CI/ICTre)MaTI/ISZEI/Iﬂ 3HAHUH 110 TeMe 1 bubmorexa [OK
" " https://m.edsoo.ru/f2381c0c
DIEKTPUIECKOE TI0JIe
Pesepsublil ypok. O6001IEHHE U
P P . Bubnnoreka [JOK
169 CHCTEMAaTH3alis 3HAHUH 110 TeMe 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosTHHBIH IEKTPHUECKUIT TOK
Pesepsublil ypok. O6001IEHNE 1
P P . " Bubnnorexa [JOK
170 cUcTeEMaTH3aIns 3HaHui 110 Teme "Toku 1

B pa3IM4HbBIX cpenax”

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
TIPOI'PAMME

170

16
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11 KJIACC

Ne KosnuecTBo yacon 1 DJIeKTPOHHbIE
ara
Kontpoas | IIpakTuue uupposwie
Tema ypoka Bce usyye
n/ HbIe CKHe st o0pa3oBaTebHbBI
ro
I padoThbI padoThbI e pecypchl
Bzaumonetictere
ITOCTOSTHHBIX
MarHuTOB H
DOBOLHIKOB ¢ bubmuoreka [IOK
poBOA 1 https://m.edsoo.ru/4
TOKOM. 8728593
MaruauTHO€ ToJie.
['unoresa
Awmnepa
Bexkrop
MarHuTHOM
WHTYKITUH.
[TpuaIIMT bubnnorexa IOK
CyHEPIO3ULUHU 1 https://m.edsoo.ru/4
MarHUTHBIX clabeeb
nonen. Jlunun
MarHuTHOM
WHIYKITUN
MaruauTHO€ 10J1€
HDOBOTHIKA ¢ bu6mmoreka [JOK
P 0 1 https://m.edsoo.ru/d
TOKOM. OTBIT 3545262
Opcrena
Cuna Awmmepa, e€ bubmmoteka [IOK
HaIlpaBJICHUE U 1 https://m.edsoo.ru/2
MOIyJIb 6d9cSba
bu6mmoreka [JOK
Pemenne 3amau 1 https://m.edsoo.ru/a
37a0c21
[IpumeHeHue
bu6mmoreka [IOK
3aKkoHa Amriepa.
5 1 https://m.edsoo.ru/a
JIEKTPOU3MEPUT J771847
eJIbHbIE TIPUOOPHI
Cuna Jlopenia,
€€ HaIpaBJICHUE U
MOIVILE bubmmoreka [IOK
Ay 1 https://m.edsoo.ru/c
JBrKeHHE ) 97afaal
3apsHKCHHOU -

YaCTHUIIBI B
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OJTHOPOTHOM
MAarHmuTHOM IIOJIC

®dapanes

bu6mmoreka [IOK
8 Penrenue 3agag https://m.edsoo.ru/5
04e98c7
bu6mmoreka [JOK
P
9 Ha60Ta CHITE https://m.edsoo.ru/d
opeHta 518bedb
bu6mmoreka [JOK
10 Pentenue 3agaq https://m.edsoo.ru/9
3617bd9
Mar»guTHoOE 110J1€
B BEIIECTBE. bu6mmoreka [JOK
11 deppoMarHeTuKu https://m.edsoo.ru/3
, Hapa- 1 0£f9608
MaMarHeTUKU
OCHOBHBIE
CBOMCTBA
(beppOMArHETHKO bubnnorexa HOK
12 IPIp https://m.edso0.ru/0
B. [Ipumenenmne 58190a
(dbeppomMarHeTuko
B
Penrenue 3agag
o TeMe bu6mmoreka [IOK
13 "™ https://m.edsoo.ru/5
ATHITHOC b55c307
oJie
Penrenue 3agag
o TeMe bu6mmoreka [IOK
14 " https://m.edsoo.ru/4
MaruutHoe
1c4ae8a
mose"
SIBnenune
AJIEKTPOMArHUTHO
o - bu6mmoreka [IOK
15 - FLYKIHH. https://m.edsoo.ru/b
OTOK BeKvTopa 3efalcl
MarduTHOM
WHIYKITUN
bu6mmoreka [JOK
16 OJ1C urnykumun https://m.edsoo.ru/4
8150bd8
3akoH
3JIEKTPOMArHUTHO bubmorexa [IOK
17 . P https://m.edsoo.ru/a
W MHIYKITUW

6decl 88
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https://m.edsoo.ru/3
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Buxpesoe bubnnorexa IOK

18 BIIEKTPUUIECKOE https://m.edsoo.ru/1
noJie. Toku dyko 5abel40
OJ1C naaykumu B bu6mmoreka [JOK

19 JBHKYIUXCS https://m.edsoo.ru/0
IIPOBOJHUKAX 235¢c02

bu6mmoreka [IOK

20 Penrenue 3agaq https://m.edsoo.ru/4

dfda618
bu6mmoreka [JOK

21 [IpaBuio Jlenna https://m.edsoo.ru/b

bc22726
NHIyKTHBHOCTS.
Elj;yyil;aBHOCTI/I s bu6mmoreka [JOK

22 https://m.edsoo.ru/6
lienu 21leae9d
TTOCTOSTHHOTO
TOKa
SBnenue

bu6mmoreka [IOK
CaMOUWHIYKITHH.

23 https://m.edsoo.ru/7
IC ee60ca8
CaMOUWHTYKITNHT
DHeprus
MarduTHOTO TTOJIS
KATYIIKH © bubnnorexka IOK

24 TOKOM https://m.edsoo.ru/b

’ 3c0adll
DneKTpOMarHuTH
o¢ ToJie
bu6mmoreka [JOK
25 Pemenne 3amau https://m.edsoo.ru/8
8f69d2b
O6o00menue u
CHUCTEeMaTH3aIns bu6mmoreka [IOK

26 3HAHUU 10 TEME https://m.edsoo.ru/7
"IIeKTpo IMHAMHA 6484025
Ka"

KontponbHas
bu6mmoreka [IOK
27 €a6OTa o TeMe https://m.edsoo.ru/8
STCKTPOHHHaMH 2c09b98
Ka
KonebarenpHas bu6mmoreka [JOK
28 crucTeMa. https://m.edsoo.ru/7

CB0OOOIHBIE

c1db385
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KOJIcOanus.

I"apmonuueckue
KoJIeOaHus
Kunemarudeckoe
1 TUHAMHUYECKOE bu6mmoreka [IOK
29 OINMCAHNE https://m.edsoo.ru/8
KOJIEOATEIBHBIX 7¢e9498
NBIDKEHUN
DHepreTudeckoe
omycadue. BeiBog
JTUHAMHUYECKOTO
O CAHUS
bu6mmoreka [IOK
30 rapMOHqu e https://m.edsoo.ru/e
KoJIcOaHUH 13 UX 3699692
SHEPTEeTUYECKOTO
u
KHHEMAaTHICCKOT
0 OITMCaHUS
AvmmTyza bu6mmoreka [JOK
31 (basa KoneGanwuii https://m.edsoo.ru/7
a0c439a
[Tepnon n
4acToTa
KoJICOaHUI.
[Tepnon maibix
CBOOOIHBIX
KoJieOaHui bu6mmoreka [IOK
32 MaTEMaTUIE€CKOTO https://m.edsoo.ru/e
MasiTHUKA. 0399319
[Tepuon
CBOOOIHBIX
KoJIeOaHuI
MPYKUHHOTO
MasTHHUKa
3aTyxarommue
KoJIeOaHMSI. bu6mmorexa [JOK
33 Brinyxennsie https://m.edsoo.ru/7
KOJIEOAaHMUS. 2€93d09
Pe3onanc
bu6mmoreka [JOK
34 ABTOKOJI€0aHUSA https://m.edsoo.ru/6
add2644
35 Pemenne 3amau bu6mmoreka [JOK
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https://m.edsoo.ru/a
ddeec71
https://m.edsoo.ru/7
56123¢5

Ypoxk-
koH(pepeHn s
" dep bubnnorexka IOK
Mexannueckue
36 coeGamA B https://m.edso0.ru/8
1 ef587be
MY3BIKATbHBIX
WHCTpyMEHTax"
O06001eHne nu
CHUCTEeMaTH3aIns bu6mmoreka [IOK
37 3HAHUHU II0 TEME https://m.edsoo.ru/e
"MexaHn4decKue b84182f
KoJieOannsa"
DneKTpOMarHuTH
bu6mmoreka [IOK
ple KOJIEOaHUSL.
38 KoneBates i https://m.edsoo.ru/d
4adabde
KOHTYP
dopmyna
TomcoHa. CBs3b
aAMIUTATYIBI
3apsa bubmmoreka [IOK
39 KOHJEHCATOpa C https://m.edsoo.ru/0
aAMILTUTYJ0N 93f9afl
CWJIBI TOKA B
KOJIE0ATEIHLHOM
KOHTYpe
3axkoH
COXpaHEHUS
bu6mmoreka [IOK
SHEPTUH B
40 AL HOM https://m.edsoo.ru/d
hil 1e2d543
KOJIEOATEIHLHOM
KOHTYype
3aryxaromue
ANIEKTPOMAarHUTH
bu6mmoreka [JOK
ple KOJIEOaHWSL.
41 Bem CHHLIC https://m.edsoo.ru/5
YA e668619
ANIEKTPOMAarHUTH
ple KOJIeOaHUs
[lepemeHHbII bubnnorexka IOK
42 TOK. Pe3ucrop u https://m.edsoo.ru/8

KOHJIEHCATOP B

4836152
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nenu

MePEMEHHOTO

TOKa

Karymika

VHJYKTUBHOCTH B bubanorexa HOK
43 nenu https://m.edsoo.ru/cf

TIEPEMEHHOTO a307af

TOKa

3akon OMma st

ANEKTPUIECKOM bubmuoreka [IOK
44 eI https://m.edsoo.ru/8

TIEPEMEHHOTO bae38e6

TOKa

MoiHoCTh

MIEPEMEHHOTO

TOKa.

AmmmTy/HOS 1 bubnnorexa IOK
45 . https://m.edsoo.ru/1

NENCTBYIOIIEE cachedc

3HAYCHUE CHIIBI

TOKa U

HaIpsHKEHUS

Pe3onanc B bu6mmoreka [JOK
46 AIEKTPUUECKON https://m.edsoo.ru/0

EIH 87506df

bu6mmoreka [JOK
47 Pemenne 3amau https://m.edsoo.ru/a
16836a4

WneanbHbIil

TpaHcdopmaTop.

[TpousBozacTBO, bu6mmoreka [IOK
48 nepeaada u https://m.edsoo.ru/f9

noTpebnaeHue 7418ae

ANEKTPUUYECKON

SHEPTHH

DKOJOTHYECKHE

PHUCKH TIpH

MIPOU3BOJICTBE

AIIEKTPOIHEPTHH. bubmuoreka [IOK
49 KynsTypa https://m.edsoo.ru/a

HCIIOJIb30BaHUS 6f74d93

AIEKTPOIHEPTUU

B IOBCEIHEBHOU
JKU3HU
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bu6mmoreka [JOK

50 Pemenue 3agau https://m.edsoo.ru/ee
6677ed
bu6mmoreka [JOK

51 Penrenue 3agau https://m.edsoo.ru/7
cab59f8

O6o06mmeHne n

CHCTEeMaTH3aIns bu6mmoreka [JOK
52 3HAHHH 10 TEME https://m.edsoo.ru/4

"DJIeKTPOMAarHUT 01024a9

HbIe KoJieOaHus"

MexaHu4deckue

BOJTHEL. bu6mmoreka [IOK
53 XapakTepUCTUKH https://m.edsoo.ru/a

MEXaHUYCCKHUX 58e109f

BOJIH

CsoiicTBa bu6mmoreka [JOK
54 MEXaHMYECKUX https://m.edsoo.ru/d

BOJIH 9ae1000

3ByK. bubmmoreka [IOK
55 XapaKTEepUCTUKHU https://m.edsoo.ru/1

3ByKa 38b6109

WNudpa3syk u

iﬁ;;poa;sf' Bu6nunoreka IIOK
56 https://m.edsoo.ru/7

SanHSHeHI/ICv 380038f

OKpYXKaromen

CpeIbl

bu6mmoreka [JOK
57 Pemenne 3amau https://m.edsoo.ru/cf
d918bf

DneKTpOMarHuTH

bI€ BOJTHEL. bu6mmoreka [IOK
58 N3nyuenne https://m.edsoo.ru/7

3JIEKTPOMArHUTH 14e5dbl

BIX BOJTH

OHeprus

AJIEKTPOMATrHUTH

LIX BOJIEL bu6mmoreka [IOK

59 CroiicTa https://m.edsoo.ru/d

01b818¢c
AJIEKTPOMATrHUTH
BIX BOJTH
60 [lIxana bubmmoreka [IOK
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ANEKTPOMarHuTH
bIX BOJIH.
[IpumeHeHue
ANEKTPOMAarHuTH
bIX BOJIH B
TEXHHUKE U OBITY

https://m.edsoo.ru/4
9bel Ve

[TpuHUHATIBL
PaaroOCBA3U U

TEIEBUNICHUA.
bu6mmoreka [IOK
Pagmosokamus.
61 5 S https://m.edsoo.ru/9f
JIEKTpOMar 06ELf3
0€ 3arps3HeHUE —
OKpYy’Karouien
Cpelsl
KontponbHas
bu6mmoreka [JOK
pabora 1mo Teme
62 "KomeOamms i https://m.edsoo.ru/4f
T 7985a0
BOJTHBI"
Cser. 3akoH
. bu6mmoreka [JOK
MPSIMOJIUHEHHOTO
63 https://m.edsoo.ru/f9
pacmpocTpaHeHUs 566406
cBeTa
Penrenue 3agag
Ha IPUMCHCHUE
bu6mmoreka [JOK
3aK0HA
64 OO https://m.edsoo.ru/ea
MPSIMOJTUHEH 104455
pactipocTpaHeHUs
cBeTa
Otpaxxenne
cBera. [1mockoe bu6mmoreka [JOK
65 3epKa’o. https://m.edsoo.ru/a
Cdepuueckoe 005d2bb
3epKajo
[Ipenomnenne
cBeTA.
AOCOIIOTHBII 1
OTHOCHUTEJILHBII
N — bu6mmoreka [IOK
66 https://m.edsoo.ru/b
MIPEITIOMJICHUSI. 2e55cd
ITonHoe
BHYTpPEHHEE
OTpakCHHE.

[IpenenvHblii
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YTOJI IOJHOTO
BHYTPEHHETO
OTpaKECHUS

Penrenue 3agaq
Ha HpI/IMeHCHI/IG

bu6mmoreka [JOK
3aKOHOB
67 https://m.edsoo.ru/4
OTPKCHUS U 9d%30a9
MPETOMIICHUS =
cBeTa
Xon tydel B
MpU3Me.
Jucnepcus cpeta bubmorera [JOK
68 P . ' https://m.edsoo.ru/d
Cno>KHbBIH cOoCTaB
8elc3be
0eJoro cBeTa.
[Ber
JIMH3EL
dokycHoe bubnnorexka IOK
69 paccrosiHue u https://m.edsoo.ru/6
OIITHYECKAs CUjia 0441359
JIMH3BI
[TocTpoenue
M300pakeHU B
bu6mmoreka [JOK
JIMH3aX U UX
70 https://m.edsoo.ru/b
CHCTEMAX. b53b1ds
VBeanueHme =
JIMH3BI
Penrenue 3agaq
Ha MOCTPOCHUE bubmmoreka [IOK
71 M300pakeHUH, https://m.edsoo.ru/5
MMOJTYYa€MBIX C a868109
IMOMOIILIO JTUH3
I'ma3 kak bu6mmoreka [JOK
72 onTHYEeCKas https://m.edsoo.ru/ec
cucTeMa d480a2
Pemrenue 3amgau.
[Ipenenst bubnnorexka IOK
73 MIPUMEHHUMOCTHU https://m.edsoo.ru/c
reOMETPUYECKO N dl74al0
OIITHKH
CkopocTb cBeTa U bubnnorexa HOK
74 METO/bI €€ https://m.edsoo.ru/f3

U3MepeHus

2aab06
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bu6mmoreka [JOK

75 Hucnepcus ceera https://m.edsoo.ru/1
el6ccbe
bu6mmoreka [JOK

u
76 HTEp(epenuA https://m.edsoo.ru/5f
ceera c0c638
KorepenTHsie
HCTOYHHUKH.
bu6mmoreka [JOK
VemoBus
77 5 https://m.edsoo.ru/c
HaAOIIOAECHUS 6416448
MaKCUMYMOB U -
MHUHHAMYMOB
bu6mmoreka [JOK

78 Pemenne 3amau https://m.edsoo.ru/3
061de2b
bu6mmoreka [JOK

[IpumeHeHue
79 https://m.edsoo.ru/6
uHTEephepeHIINH 68edbes
bu6mmoreka [JOK

80 Hudpakuus ceeta https://m.edsoo.ru/l

2ed04b5
JudpaxkuroHHast
pemeéTka.
VeloBHe bu6mmoreka [IOK

81 5 https://m.edsoo.ru/f

HaOIIOAECHUS 984964
rJIaBHBIX ==
MaKCUMYMOB

bu6mmoreka [JOK

82 Penrenue 3agaq https://m.edsoo.ru/d

58c41la
[Tonepeunocth
bu6mmoreka [IOK
CBETOBBIX BOJH.
83 1 https://m.edsoo.ru/e
OJISIpU3AITUS 9890£c0
cBeTa
bu6mmoreka [JOK
84 Pemenne 3amau https://m.edsoo.ru/c
56¢8158
CseTroBBIC bu6mmoreka [JOK
85 SIBJICHUS B https://m.edsoo.ru/0
pHupoJie b36363d
O6o06menne bu6mmoreka [JOK
86 CHCTEMATHU3aLUs https://m.edsoo.ru/8

3HAHUH 110 TEME

al4748b
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"Onruka"

KonTtponsHas bubnnorexka HOK
87 pabora 1mo Teme https://m.edsoo.ru/8
«Onruka 2315dd4
I'pannisl
MIPUMEHUMOCTH
KJTaCCHYECKOM
bu6mmoreka [IOK
MEXaHUKU.
88 3aKOHLL https://m.edsoo.ru/c
9bd77cb
AIEKTPOTMHAMHUK
Y ¥ IPUHIAT
OTHOCHUTEIBHOCTHU
[Toctynatet
. bu6mmoreka [IOK
crieruagbHON
&9 co https://m.edsoo.ru/c
TEOPUH
P 5605ch
OTHOCHUTEIBHOCTHU
[IpoctpancTBEeHH
0-BPEMEHHOM
WHTEpPBAJL.
[IpeobpazoBanus
JlopeHua.
Vcmosue
bu6mmoreka [JOK
MPUYIUHHOCTH.
90 O THOCHTEEHOCT https://m.edsoo.ru/d
83742bb
b
OJTHOBPEMEHHOCT
H. 3aMeIeHue
BPEMEHU H
COKpaIeHNE
JUIAHEBL
OHeprusd u
bu6mmoreka [IOK
UMITYJTBC
91 . https://m.edsoo.ru/8
PEIATUBHCTCKOMN 53641
YaCTULIBI
CBs3b Macchl C
SHEpPrueu u
bu6mmoreka [JOK
UMITYJTECOM
92 . https://m.edsoo.ru/b
PEIATHBHCTCKON 6258 fa
YaCTULIBI.
DHeprus MoKos
PaBHOBeCHOE bu6mmoreka [JOK
93 TEMI0BOE https://m.edsoo.ru/f5

U3ITy4YeHue

4035a5
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3aK0H CMEIIEHUS

bu6mmoreka [JOK

94 B https://m.edsoo.ru/1
Ha ¢5£F752
['umoresa M. bu6mmoreka [IOK
95 IImanka o https://m.edsoo.ru/a
kBaHTaX. ®OTOHEI 5ffa218
bu6mmoreka [JOK
OHeprusd u
96 https://m.edsoo.ru/7f
UMITYJbC GOTOHA b307ec
doTtorpdexr.
OmeiTer A. T'. bu6mmoreka [JOK
97 CroneroBa. https://m.edsoo.ru/8
3aKOHBI c68e5b9
dboTorddekra
YpaBHeHue
OWHIITEHHA 115
bu6mmoreka [JOK
dhoTordexra.
98 " https://m.edsoo.ru/0
pacHa 1ef4556
rpaHuIa
dboTorddekra
JlaBneHue cBera. bubmmoreka [IOK
99 Omnsrtel 11. H. https://m.edsoo.ru/6
Jlebenena 4b41966
10 BoTHOBLLE bu6mmorexa [IOK
o https://m.edsoo.ru/f5
0 CBOMCTBA YaCTUII
9cfcec
BoiHE! e
bpoitns. Inuna
BOJIHBI A bpoins
bu6mmoreka [IOK
10 U pa3Mepbl
1 6 https://m.edsoo.ru/5
obJactH dfSbafl
JIOKAJIN3aIuu
JBHOKYIIEH CSI
YaCTULILI
10 Kopnyckynsipao- bubmmoreka [IOK
5 BOJIHOBOH https://m.edsoo.ru/8
Jyaau3M ccab62a
10 Hudpaknus Bbubnnorexa IIOK
3JIEKTPOHOB Ha https://m.edsoo.ru/3
3
KpHCTaJuIax Odbal8c
10 Cnenuduka bubmmoreka [IOK
4 U3MEPEHUN B https://m.edsoo.ru/6

MHKPOMHPE.

5783dec
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CooTHOLIEHNS
HEOTIPENEITIEHHOCT
eit ['eiizenOepra

10 Pemenue bu6mmoreka [IOK
5 rpaduuecKux https://m.edsoo.ru/e
3a1a4 70195bd
10 Pellteriie bubmmorexa [IOK
6 . https://m.edsoo.ru/ee
pacy€THBIX 3a7a49 0b3182
KontponbHas
paboTa o Temam: Eus OK
10 | "Ocrosbl CTO", nomotexa L
7 g https://m.edsoo.ru/c
opHyCKvmepHo 3de891a
-BOJTHOBOM =
nyanuzm"
OMBITH TIO
HCCIICTIOBAHUIO
bu6mmoreka [JOK
10 CTPOEHUS aToMa.
2 1 https://m.edsoo.ru/3
JaHeTapHas 12b750a
MO/IEJTh aTOMa
Pezepdopna
10 bu6mmoreka [JOK
9 [Tocrynater bopa https://m.edsoo.ru/4
04dfa9a
Bunpl ciekTpos.
P . bu6mmoreka [IOK
11 Criektp ypoBHEi
0 https://m.edsoo.ru/cf
SHEPTUH aTOMa 74b11a
BOJOpOJA
1 CroHTanHOE M bubmmoreka [IOK
) BBIHYXKJICHHOE https://m.edsoo.ru/f9
W3JIy4YECHHE CBETA 45d85¢
1 bu6mmoreka [JOK
5 Jlazep https://m.edsoo.ru/2
288a0c4
Hyxnonnas
MOJIENb siApa
I'eitzenbepra-
11 NBanenxko. 3aps bubmorexa HOK
3 - 2api https://m.edsoo.ru/3
1 MaccoBOE Aadasde
YHUCIIO sAIpa.
H3zoTtomnsl.
PagnoakTHBHOCTE
11 3akoH bu6mmoreka [JOK
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PaAOAKTUBHOTO
pacmana.
CsoiictBa
MOHU3HUPYIOIETO
W3JTy9CHHS.
Biusaue
PaaMOaKTUBHOCTHU
Ha KUBbIE
OpTaHU3MBI.
Jlo3nmertpus

https://m.edsoo.ru/aa
b98bef

DHeprusi CBI3u
HYKJIOHOB B SITpE.
SnepHble CUIIBL.
Hedekt macchl
sapa. SAnepHsbie
peaxuu.
SAnepHbie
peaKTopsbl.
[TpoGmembr
YIpaBIsiEMOTO
TEPMOSIIEPHOTO
CUHTE3a.
DKOJIOTHYECKHE
ACTIEKThI
pa3BUTHUSA
SIIEPHOU
SHEPTETHKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff
1758d0

MeTonpl
perucTpanuu u
HUCCIICTOBAHHUS
3JIEMEHTAPHBIX
JaCTHII.
OyHIaMEHTAIbH
13
B3aHUMO/JICHCTBHSL.
bapuonsl,
ME30HBI 1
JICIITOHEI.
[IpencraBnenue o
CrangapTHoii
Moenu. KBapk-
TIFOOHHAS
MO/JIENb AIPOHOB

bubmnoreka [IOK
https://m.edsoo.ru/1
ac08asb
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duzuka 3a

npeaenaMu
CrangapTHoOii
1 Motenn. Témuas bu6mmoreka [JOK
7 Marepus U https://m.edsoo.ru/c
TEMHAsS SHEPTUSL. 026fd37
Emnucrso
buzmyeckoin
KapTHUHBI MUpa
Oransl pa3BUTHSA
bu6mmoreka [JOK
11 aCTPOHOMUHU.
2 AHAYeHIe https://m.edsoo.ru/a
d73el45
aCTPOHOMUU
[IpumeHnMOCTH
3aKOHOB (DU3UKHU
IUISL OOBSICHEHUS
1 TIPUPO/IBI bubmuoreka [IOK
9 KOCMHYECKUX https://m.edsoo.ru/3
00BEKTOB. 9¢44028
MeTonpl
ACTPOHOMUYECKU
X HCCIIEIOBAaHUHU
CoBpeMeHHbIE
OINITUYECKHE
bu6mmoreka [JOK
12 TEJICCKOIIHI,
0 ATHOTETECKO https://m.edsoo.ru/4
HOTEJIECKOIIDI,
pan 877aale
BHeaTMocC(epHas
ACTPOHOMUS
Bun 3Bé3mH010
HebOa. Co3Be3aus,
. bubmuoreka [IOK
12 SIpKUE 3BE3/BI,
) AHe https://m.edsoo.ru/aa
IUTAHETHI, UX
c588eb
BHUIUMOE
IBIDKEHHUE
Coaneynas
cucrema. Counmie.
12 ConHeuHas bu6mmoreka [JOK
5 aKTHUBHOCTD. https://m.edsoo.ru/2
HcTOYHUK 2748eb4
sueprun CoJiHITa
M 3BE3]T
12 3BE31BI, KX bu6mmoreka [JOK
3 OCHOBHBEIC https://m.edsoo.ru/4
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XapaKTEPUCTUKH. 2169944
Juarpamma
"cneKkTpasibHbII
KJIacC —
CBETUMOCTB"
12 3Be3abI IIIaBHOM bu6mmoreka [IOK
4 MOCJIeA0BATCILHO https://m.edsoo.ru/b
CTH 3cb766¢
Bnyrpennee
CTpOCHUE 3BE3 .
CoBpeMeHHbIE
12 MIPEJICTaBICHUS O bubnnorexka IOK
5 IIPOUCXOXKACHUU https://m.edsoo.ru/d
¥ 3BOJIIOAN 09da494
Connria u 3BE371.
DTansl )KU3HA
3BE3]
Mnuneunsii Iyt
— Hamra
12 lamaxTuka. Tumb bubmmorexa [TOK
5 —— https://m.edsoo.ru/7
cd10a0a
UYépuble IbpIpbI B
SIIpax rajlakKTUK
Bcenennas.
Pacmmpenue
Bcenennoit.
12 3akoH Xabo0ua. bu6mmoreka [JOK
Teopus https://m.edsoo.ru/3
7 Boabnioro dbdf0d2
B3pBIBA.
PenukroBoe
W3ITy4CHUE
Macmrabnast
12 cTpyKTypa bubnnorexka IOK
2 BeerTeHHOL https://m.edsoo.ru/ce
234633
MertaranakTruka
12 Hepeménnrie bubnnorexa IOK
9 poOIeMbl https://m.edsoo.ru/d
aCTPOHOMUH 37d9ffe
Ou3nvIecKui
bu6mmoreka [IOK
13 MIPAKTUKYM I10
https://m.edsoo.ru/6
0 Teme

"HccimenoBanue

7361aef
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MarduTHOTO ITOJIS
IIOCTOSTHHBIX
MarHuToB' WA
"HccimenoBanue
CBOMCTB
(dbeppomMarHeTuko
B" Min
"UccnemoBanue
TIeHCTBHS
ITOCTOSIHHOTO
Mar"HuTa Ha
pamKy ¢ Tokom"

Ou3nyecKui
MPAKTUKYM T10
teme "U3mepenne
cuiibl Ammnepa"
win "U3yuenue
3aBUCUMOCTH
cuiIbl AMIiepa oT
CHJIBI TOKA" WJIn
"Omnpenenenne
MarHuTHOM
WHIYKIIUW Ha
OCHOBE
U3MEPEHUS CUITBI
Awmmnepa"

bu6mmorexa [IOK
https://m.edsoo.ru/fc
ae91e9

dOuznuecku
MIPAKTUKYM I10
TEME
"UccnemoBanue
SIBJICHUSI
ANIEKTPOMArHUTHO
1 uHAYKIUU" UiIu
"Omnpenenenne
WHYKIAH
BHXPEBOTO
MAarHMuTHOTO
mmoJis"

https://m.edsoo.ru/c
36658da

dOuznuecku
MPAKTUKYM T10
TEME
"UccnemoBanue
SIBJICHUS

bu6mmorexka [JOK
https://m.edsoo.ru/b
8fb6391
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CaMOMHTyKIIMH"
i "Coopka
MO/ICIH
AIIEKTPOMArHUTHO
ro renepartopa"

dOuznueckui
MIPAKTUKYM I10
teme "U3mepenne
nepuoja
CBOOOIHBIX
KoneOaHui
HUTSHOTO U
MPYKUHHOTO
MAasiTHUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5
d159d35

dOu3nuecku
MIPAKTUKYM I10
TEME
"[IpeobpazoBanu
€ DHEPTUU B
IPYKHHHOM
MasTHHUKe"

bu6mmoreka [JOK
https://m.edsoo.ru/a
28026bd

dOuznuecku
MIPAKTUKYM I10
TEME
"HccmenoBanue
MePEMEHHOTO
TOKa uepe3
MOCJIEA0BATENHHO
COCIMHEHHEIE
KOHJIEHCATOD,
KaTYIIKy U
pesuctop" win
"UccnemoBanue
paboTsl
HCTOYHHUKOB
CBETAa B 1[I
MEPEMEHHOTO
TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/8
9dc2d90

Ou3nyecKkui
MPAKTUKYM T10
teme "U3yuenue
napameTpoB
3BYKOBOM BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b
100661a
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Ou3nyecKkui
MPAKTUKYM T10
teme "U3mepenne
noKasaress
MPETOMIICHUS
cTekia" uin
"Ilonyuenue
M300paKCHUS B
CUCTEME U3
IJI0CKOTO
3epKayia v JUH3HI"

bu6mmoreka [JOK
https://m.edsoo.ru/4
2569¢al

Ou3n4ecKui
MIPAKTUKYM I10
TeMe
"UccnenoBanue
3aBUCHMOCTH
(dhokycHOTO
pPacCcTOSIHUS OT
BellecTBa (Ha
MIPUMEPE KHUJIKHX
uH3)" uiImn
"U3mepenue
(dhokycHOTO
paccTosiHUS
pacceuBarOIINX
uH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b
879fb3f

14

dOuznuecku
MPAKTUKYM T10
TEME
"Habmnroneuue
nudpakium,
uHTepPepeHun
Y TIOJISIpU3aIud
cBera"

bu6mmorexa [JOK
https://m.edsoo.ru/8
b7ac737

14

dOuznuecku
MIPAKTUKYM I10
TEME
"Omnpenenenne
HMMITYJIbCA U
SHEPTHH
PESITUBUCTCKUX
gacTul (1o
¢doTtorpadusm

bu6mmoreka [IOK
https://m.edso0.ru/6
3756¢47



https://m.edsoo.ru/4
https://m.edsoo.ru/b
https://m.edsoo.ru/8
https://m.edsoo.ru/6

TPEKOB
3apsHKEHHBIX
JacTHI] B
MAaromuTHOM
mose)"

dOuznuecku
MPAKTUKYM T10
teme "U3mepenne
IMOCTOSIHHOM
IInanka Ha
OCHOBE
HCCIICA0BaHU
dboToadpdexra”
HIIH
"UccnemoBanue
3aBUCHMOCTH
CHJIBI TOKa Yepe3
CBETOJIHOJI OT
HanpspkeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/e
b916£82

dOuznuecku
MPAKTUKYM T10
TEME
"UccnemoBanue
CHeKTpa
pa3peKEHHOTO
aTOMapHOTO
BOJIOpOJA U
U3MEpEHUE
MMOCTOSIHHO M
PunGepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec
651eb8

dOuznuecku
MIPAKTUKYM I10
TEME
"UccnemoBanue
PaaOaKTUBHOTO
¢dona ¢
HCIOJb30BaHUEM
03UMETpa" WiIn
"U3yuenue
IOTJIONCHUS
OeTa-4acTuIl
amroMuHueM"

bu6mmoreka [IOK
https://m.edsoo.ru/c
3dabebe

14

duznueckuit

bu6mmoreka [JOK
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MPAKTUKYM T10
TEME
"Habmroneuus
3BE3HOr0 Heba
HEBOOPYXKEHHBIM
IJ1a30M C
HCIOJL30BaHUEM
KOMIIBIOTEPHBIX
MPUIIOKEHUN JJTA
omnpeeeHus
ITOJIOJKEHUS
HEeOECHBIX
00BEKTOB Ha
KOHKPETHYIO
JaTy: OCHOBHBIC
CO3BE3IH
CeBepHoOro
MOTyIapus u
sIpKue 3BE37b1"
HJIH
"HaOmroaeHus B
teneckon JIyHsl,
IUIAHET,
TYMaHHOCTEHN U
3BE3IHBIX
CKOILJICHUH"

https://m.edsoo.ru/1
072021e¢

O06o0menue u
CHCTEeMAaTH3aIus
3HaHuM. Poib
bu3uKyu 1
aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYECKOM
, COITMAJILHOUN 1
STHYECKOU
chepax
JIeSITCIIbHOCTH
JeJIoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/a
d6ddeed

O6o06meHne 1
CHCTEMAaTHU3alHs
3HaHui. Ponp n
MecTO (pU3MKU U
ACTPOHOMUH B
COBPEMEHHOM

bu6mmoreka [IOK
https://m.edsoo.ru/1
8f1917¢
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Hay4YHOU KapTHHE
MHpa

O06001eHne n
CHUCTEMATHU3AIN
3ganuii. Poip

¢buznyeckoit
TEOpHUU B
¢dbopMupoBaHUU
MPECTABJICHUN O
buzmyeckoin
bu6mmoreka [JOK
14 KapTUHE MUpA,
g MECTO https://m.edsoo.ru/e
. 7d400f4
¢buznyeckoit
KapTHUHBI MUpa B
obmmeM psagy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4HBIX
MPEJCTABJICHUN O
pupoie
O06001eHne nu
bu6mmoreka [JOK
14 cUCTeMaTH3aIus
9 SHARMI 110 TeMe https://m.edsoo.ru/b
" " 032fc4b
Kunemaruka
O06001eHne nu
bu6mmoreka [JOK
15 CUCTEMAaTU3aIUs
0 SHARMI [0 TeMe https://m.edsoo.ru/4
HAHUU 10 TEM
e31b507
"Kunemaruka"
O06001eHne nu
bu6mmoreka [IOK
15 CUCTEMAaTU3aIUs
1 SHARMI [0 TeMe https://m.edsoo.ru/2
HAHUU 10 TEM
" " dfbafc5s
Jnnamuka
O06001IeHne nu
15 CHUCTEeMaTU3alus bu6mmoreka [IOK
) 3HAHUU 110 TEME https://m.edsoo.ru/3
"CraTruka ccad82e¢
TBEpOTO Tena"
O06001eHne n
CHUCTEMATH3AINAA
. bubmmoteka [IOK
15 3HAHWUH 110 TEME
" https://m.edsoo.ru/3
3 3aKOHBI

COXpaHCHUS B
MexaHuke"

2a4dla0
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O06001eHne nu

CUCTEMATH3AINAA
15 3HaHUH 0 TEME bubmmoreka [IOK
4 "OCHOBBI https://m.edsoo.ru/e
MOJIEKYJIIPHO- d440ca8
KHHETHYECKOU
Teopun”
O06001eHne n
CHUCTEMATH3AINAA
. bu6mmoreka [IOK
15 3HAaHWUH 110 TEME
5 1T e DMOTHHAMUKA https://m.edsoo.ru/c
pMOZ 63£7¢10
. TensioBrbIE
MaIruHer"
O06001eHne n
CHUCTEMATH3AINAA
3HAHUHU 10 TEME Bu6 OK
NOJINOTEK
15 "ArperaTHbie nuotexa I
5 COCTO https://m.edsoo.ru/1
TOSTHUS
d36b5b1
BEIIIECTBA.
dazoBrie
nepexopl"
O06001IeHne n
15 CHUCTEMaTH3AIHS bubmmoreka [IOK
7 3HAHUH 110 TEME https://m.edsoo.ru/3
"DNIeKTpUUIECKOe bf0def9
moJe"
O06001eHne nu
CUCTEMATH3AINA
. bubmmoreka [IOK
15 3HAaHWUH 110 TEME
2 "o eToSHHLI https://m.edsoo.ru/7
. 1453ee6
ANMEKTPUIECKUI
TOK"
O06001eHne nu
CHUCTEMATH3AINAA
. bubmuoteka [IOK
15 3HAaHWUH 110 TEME
9 "To https://m.edsoo.ru/3
KU B
d40077a
Pa3IMYHBIX —
cpenax"
O06001eHne n
16 CHUCTEMaTH3AIHS bubmmoreka [IOK
0 3HAHUU 110 TEME https://m.edsoo.ru/3

"MaruurtHoe
moJe"

b4c06ae
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PesepBHBIi ypOK.
O0o0uieHue n

bu6mmoreka [IOK
16 cUCTEMAaTU3aIUsl
1 SHARMI [0 TeMe https://m.edsoo.ru/0
53e2248
"DeKTpOMarHuT
Hast MHAYKIHs"
PesepBHBIi ypOK.
O06001ieHne n
bu6mmoreka [IOK
16 cUCTEMaTU3aIUs
) SHARM 110 TeMe https://m.edsoo.ru/d
" 6310bfd
Mexannueckue
KoJieOannsa"
PesepBHBIi ypOK.
O06001eHne n
bu6mmoreka [IOK
16 cUCTEMaTU3aIUs
3 SHARM 110 TeMe https://m.edsoo.ru/5
e2bb83d
"DeKTpOMarHuT
HbIE KoyieOanusa"
PesepBHBIi ypOK.
O06001eHne n
CHUCTEMATH3AINAA
. bubmuoreka [IOK
16 3HAHWUH 110 TEME
4 "MexaHIIECKIE https://m.edsoo.ru/9
6a7a2dd
u
3JIEKTPOMATrHUTH
BI€ BOJTHBI"
PesepBHBIi ypOK.
16 O06o0menne u bubnmorexa IIOK
5 cUcTeEMaTHU3aIns https://m.edsoo.ru/5
3HAHUHU II0 TEME 2ad1603
"Onruka"
PesepBHBIi ypoOK.
16 O06o001menne u bubnnorexa IIOK
6 cUcCTeEMaTHU3aIns https://m.edsoo.ru/5
3HAHUH 10 TEME beclc65
"OcuoBer CTO"
PesepBHBIi ypOK.
O06001eHne nu
16 CACTEMATHU3alN bu6mmoreka [JOK
7 3HAHUU 110 TEME https://m.edsoo.ru/f7
"KopnyckynsipHo c59d38
-BOJIHOBOI

nyanu3m"
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PesepBHBIi ypOK.

O06o0menune u bubmnoreka IIOK

16
cUcTeEMaTHU3aIns 1 https://m.edsoo.ru/1f

3HAHUU 110 TEME 511654
"®dus3uka aroma"

PesepBHBII ypOK.
O0o00uieHne n

CUcCTeMarTu3anus
bu6mmoreka [JOK

1 https://m.edsoo0.ru/9
05¢5cel

16 3HAHUH 110 TEME
9 "dusuka

aTOMHOTO si/Ipa U
3JIEMEHTapHBIX
gactu"

PesepBHBIi ypOK.

O0o006111eHNE U
bu6mmoreka [JOK

1 https://m.edsoo.ru/2
bffb94c

17 cUCTeEMAaTHU3aIUs

0 3HAHUU 110 TEME
"J1eMEHTBI

acTpopuzuxu”

OBILEE

KOJIMYECTBO
YACOB I10 170
[IPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» ®usuka. Mexanunka, 10 knacc/ Maxumies I'.51., CunskoB A.3., O0OmecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEpHOE 00IIECTBO
«3narensctBo «lIpocBemenue»

» Gusuka. Monekynspaas ¢pusuka. Tepmoaunamuka, 10 xkinace/ Msikumes .51,
CunsikoB A.3., OOIIECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxmmonepHoe obmectBo «M3aatensctBo «IIpocBemnienue»

» Guzuka. Ontuka. KBantoBas ¢usuka, 11 kinacc/ Msakumes I'.5., CunskoB A.3.,

OO0111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKuinoHepHOE



https://m.edsoo.ru/1f
https://m.edsoo.ru/9
https://m.edsoo.ru/2

obuectBo «M3narensctBo «lIpocBenienue»

» Guzuka. Dnekrpoaunamuka, 10-11 knacesl/ Msikumes . 4., Cunsikos A.3.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[{PODA»; AKuinoHepHOE
obmectBo «M3narensctBo «lIpocBenienue»

OcHoBHas yueOHasi TuTepaTypa

1. Yuyebnuk: @usuka. 10 knacc: yueOHUK 1151 0011eo0pa3oBaTeIbHbIX
opranuzaruii: 6a3oBsiii ypoBeHs/I'.A.Msaxumes, b.b.byxosues, H.H.Corckuii;
nox pen. H.A. [lapdentbeBoit. — 3-e u3n. — M.: [IpocBemenue, 2017. — 416 c.:
ui. — (Kimaccuaeckuii kypc).

2. Yuebnuk: ®uzuka. 11 knacc: yueOHUK 1151 001ieo0pa3zoBaTelbHbIX
opranuzauuii: 6a3oBbiil U npodunbHbii ypoBHU/I'.S.Mskuies, b.b.byxoBiies,
B.M.Yapyrun; nox pen. H.A. IlapdentreBoit. — 23-e uzn. — M.: [Ipocsemienue,

2014. — 399 c.: [4] n. un. — (Knaccuyeckuii Kypc).

[TocoOue k yuebnukam 10-11 kiacca:

1. 3agaunuk no ¢usuke aBropa PeimkeBuy A.I1. [TocobGue conepxut pacueTHbie
3aJlayy C 3JIEMEHTaMM KaueCTBEHHOI'O aHaJln3a, pa3JInyHble TBOPUECKHUE 3aJaHuUs
Y 3a]1a4¥ TOBBILIEHHOTO YPOBHS CIOXKHOCTH.

2. H.B.Typuuna, JI.U.Pynakosa, O.NU.CypoB u np. 3800 3anau no pusuke ajs
IIKOJIBHUKOB ¥ TIOCTYNAIOIIUX B BY3BI.

JlononHuTenbHas yueOHas 1urepaTtypa

1. CnpaBoyHbI€ TOCOOUS.



2. ®uzuka. CnpaBounuk 1mkonabHUKa. Kadbapaun O.d. M.: 2008. — 575 c.

3. IlonroroBka k EI'2-2016. 25 tpernpoBouHbix BapuaHToB. [lox pex. JI.M.
MoOHaCTBIPCKOTO.

4. KOHTPOJIBHO-U3MEPUTENBHBIE MAaTEPUAJIBI IO OTAEIBHBIM TEMaM U KypCaM.
5. KoHTpOJIBHO-U3MEPUTENBHBIE MATEPHAIIBI ITPOIILIBIX JIET.

6. duszuka. EI'D. Bee pazaensl kypca: Teopusi, 3alanusi 6a30BOT0 U
MOBBIILIEHHOT O YPOBHS CJIOKHOCTHU: yueOHoe nocobue. [lox pen. JI.M.

MoHacCTBIPCKOTO.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJA
IToaroroBka k EI'9-2024-20 25 TperHupoBouHbIX BapuaHToB. [lox pen. JI.M.
MoOHaCTBIPCKOTO.

2. KOHTPOJIBHO-U3MEPUTENBHBIE MAaTEPUAJIBI IO OTAEIBHBIM TEMaM U KypCaM.
3. KOHTpOJIBHO-U3MEPUTENIbHBIE MATEPHUAIIBI TPOIILIBIX JIET.

4. duzuka. EI'D. Bee pa3aensl kypca: Teopus, 3aaHusi 6a30BOro u
MOBBILIEHHOT O YPOBHS CJIOKHOCTH: yueOHoe nocobue. [lox pen. JI.M.
MoOHacCTBIPCKOTO.

5. BoakoB B.A. YHuBepcanbHbie OypouHbie pa3padboTku no ¢pusuke: 10 xnacc.
—. M.: BAKO, 2007. — 400 c. — (B moMo1ip MKOJIbHOMY YUUTEJIO).
[TeuatHbie mocoOMst

1. Kaproukwu c 3aganusmu no ¢usuke ais 10-11 kinaccoB (B ToMm uucie

MHOT'0OpPa3oBOTo UCIMOJb30BAHUA C BOSMOKHOCTBIO C&MOHpOBCpKI/I).



2. TecTsl MO TeMaM Kypca (PU3HKHU.

3. Tabnuupl bpaauca 171 TOYHOTO BRIUUCICHUS MAaTEMAaTHYECKUX BBIPAXKEHUH.
NHpopMaimoHHO-KOMMYHUKAITMOHHBIE CPEICTBA

1. MynbTUMeEIHITHbIE TPEHUHTOBBIE, KOHTPOJUPYIOIIUE MPOrpaMMBbI IO BCEM

paznenam Kypca (GU3UKH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Konnekuust uudpoBbix 00pa3oBaTebHBIX PECYPCOB MO BCEMY Kypcy HU3UKH,
WHPOPMAITMOHHO-CIIPABOYHBIX MAaTEPHUAJIOB, 00beTUHEHHBIX SIUHON CUCTEMOM
HABUTAIIMY U OPUCHTHPOBAHHBIX HA PAa3IMUHBIC (POPMBI TIO3HABATEIHHOM
AESITENLHOCTH, B T.4. HCCIEAOBATEIBCKYIO MPOCKTHYIO paboTy, TEMaTHIECKHE
0a3bl JaHHBIX, BUJEO, TAOIUIIBI, CXEMBL,CTPYKTYPHUPOBAHHBIE MaTEPHAIHI,
OpPTaHU3YIOIINE U MOAIEPKUBAIOIINE 00Pa30BaTEIbHBINA MPOIECC, BKIIOYACT
CCBUIKY Ha BHEITHUE HH(POPMAIIMOHHBIE UCTOYHHUKH.

2. http://school-collection.edu.ru/

3. http://www.openclass.ru/

4. http://usgtizik.ucoz.ru/

5. http://www.eorhelp.ru/

6. http://fiz.1september.ru/

7. http://nauch-films.ucoz.ru/



http://school-collection.edu.ru/
http://www.openclass.ru/
http://usgfizik.ucoz.ru/
http://www.eorhelp.ru/
http://fiz.1september.ru/
http://nauch-films.ucoz.ru/

