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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no gu3uke Ha ypoBHE CpelHEro o0IIero oopazoBaHus pazpaboTaHa Ha
OCHOBE MOJIOXKEHUN U TpeOOBAHUM K pe3yJbTaTaM OCBOECHUSI OCHOBHOM 00pa3zoBaTelbHON
nporpammsl, nipeactaBiieHHbIXx B @I'OC COO, a taxxke ¢ yuéroM ¢eaepaibHON paboueit
nporpammsl BocnuTanus U Konnenuuu npenogaBanus yueOHoro npeaMera «Pusmkay B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoil ®enepauuu, peaan3yrolIMX OCHOBHBIE
o0pa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o Qu3uke omnpeneiseT 00s3aTeabHOE MPEIMETHOE COJEpKaHuE,
YCTAaHABIIMBAET PEKOMEHAYEMYIO IIOCIEJOBATEIIbHOCTh M3YYEHHs TEM U Pa3AciioB
y4eOHOro mpeaMera ¢ YY4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKU
y4eOHOro Inpoliecca, BO3pacTHbIX ocoOeHHOocTel oOydaromuxcs. [Iporpamma no ¢usuke
NAET MpeICTaBIEHUE O LIENAX, COIEP)KAHUM, OOIIEeH CTpaTeruy 00y4YeHus,, BOCOUTaHUS U
pa3BuTHs OOydarolmxcs cpeAcTBaMu ydeOHoro npeamera «®dusukay Ha yriyoaéHHOM
YPOBHE.

Nzydenne kypca (pu3MKU yriayOnEHHOIO YPOBHS IO3BOJISIET PEaM30BaTh 3aJaud
npo¢eCCHOHAIIHON OpHEHTAIK, HAIPaBJICHO HA CO3/IaHUE YCIOBUH IS NPOSIBICHUS
CBOMX WHTEJJIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaKIbIM 00ydaroummcs,
KOTOpbIE  HEOOXOAMMBI  JUIsI  HPOJOIDKEHHs  oOpa3oBaHMs B OpraHHU3alusIx
npodeccruoHaNbHOr0 00pa30BaHUS 110 PA3IUYHBIM PU3UKO-TEXHUUYECKUM U UHKEHEPHBIM
CHEIUAITBHOCTSIM.

B nporpamme mno ¢usuke omnpenensroTcs IJIaHUPYyEMbI€ pPe3yJbTaThl OCBOEHUS
Kypca (Qu3Mku Ha ypOBHE CpeaHero oO0mero o0pa3oBaHUS:  JHUYHOCTHBIE,
MeTanpeIMeTHbIe, TpeIMETHbIE (Ha yriyOonéHHoM ypoBHe). HayuHo-MeTononornueckon
OCHOBOM Ju1 pa3paOOTKH TpeOOBAaHUI K TMYHOCTHBIM, METAPEAMETHBIM U MPEIMETHBIM
pe3ynbTaraM 00y4arouuxcs, OCBOMBIIMX MPOrpaMMy O (pU3MKE Ha YpOBHE CPEIHEro
oOmiero o6pa3oBaHusi Ha YIIyOJIEHHOM YpPOBHE, SIBISETCS CHCTEMHO-IESTENbHOCTHBIN
MOJIXO/I.

[Tporpamma o gu3nKe BKIIOYAET:

IUTAHUPYEMbIE€ Pe3yJIbTaThl OCBOEHUS Kypca (U3MKH Ha YIIIyOJEHHOM YpOBHE, B
TOM YHCJIE TIPEAMETHBIE PE3YIIbTATHI 110 T0JIaM O0yUYCHHS;

coziepkanue yueOHoro npeamera «Pusnkay 1no rogam o0ydeHusl.

[Tporpamma no usrke UMEeT MPUMEPHBIN XapakTep U MOXKET OBITh UCIOJIB30BaHA
yuuTeIIMU (DU3HUKH I COCTABIICHUS CBOMX pabOUYuX MPOTrpamMm.

[Iporpamma 1o (Qu3uKe HE CKOBBIBAET TBOPYECKYI0 HMHULMATHBY Yy4YUTENEH H
MPEIOCTABIISIET BOZMOXHOCTU ISl peau3alliid Pa3IMYHBIX METOJUYECKUX MOJXO0JI0B K
OpernoiaBaHuio  (QU3MKM Ha YrayOJNEHHOM ypOBHE TP YCIOBHU COXpaHEHHS
00s13aTeNbHOM YacTH COIEpPIKaHUs Kypca.

dusnka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOIBI, BBHICTYHas B KadeCTBE
yu4eOHOro mnpeaMera B IIKOJE, BHOCUT CYIIECTBEHHbIH BKJIaJ B CUCTEMY 3HaHMHA 00
okpyxatouieM wmupe. IIkonapHBIA Kypc (QU3MKM — CHCTEMOOOpasyroluid A
€CTECTBEHHO-HAYYHbIX YUEOHBIX INPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKaT B
OCHOBE TIPOIIECCOB W SBJICHUW, W3y4aeMbIX XHMHEH, Ouomorued, Qu3ndeckoi



reorpapueit u acrpoHomueil. lcrnonb3oBaHue M AaKTUBHOE NPUMEHEHHE (PU3MUYECKUX
3HAHUH ONpeAeTIoO XapakTep U OypHOe pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKU, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJIYYEHUS HOBBIX MAaTepUaioB C
3aJJaHHBIMH cBOMcTBamMu. M3ydeHne (puU3MKM BHOCUT OCHOBHOH BKJIaa B (hOpMHUpOBaHUE
€CTECTBEHHO-HAy4YHOIl KapTHUHBI MHpa oOydaromierocsi, B (OpMHUpOBaHUE YMEHUUI
IPUMEHATh HAYYHbIM METOJl IO3HAHUS IIPU BBIIIOJIHEHUH UMH YY€OHBIX MCCIIEI0OBaHUMN.

B ocHoBy kypca pu3uku Ha ypoBHE CpEeIHETO OOIIero o0pa3oBaHUs MOJIOKEH P
uziel, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK IPUHLUIIBI €r0 OCTPOCHMUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepuan U3 BCEX pas3fesioB (PU3MKHM, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen cenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuai Kypca GU3NKH 00beIUHEH
BOKpYr (¢u3nueckux Teopuidl. Benymwum B Kypce sBusercs (HOpMHpOBaHUE
HPEJCTAaBIECHUHN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U MOJeE.

Hoea cymanumapuzayuu. EE peanuzanus nOpeanonaracT HCHOJIb30BaHUE
I'YMaHUTapHOI'O NOTEeHIMaNa (PU3NYECKONW HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS GUUKU C
pa3BUTHEM OOILECTBA, a TaKkK€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPpoOIeMaMH.

Hoea npuxnaonoit mnanpagnennocmu. Kypc ¢usuku yriayOn€HHOro YpOBHS
IPEIoIaracT 3HAKOMCTBO C LIMPOKMM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKHUX
IIPUWIOKEHNM HM3YyYEHHBIX TEOpPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha YpOBHE
OOIIMX MpeACTAaBICHUIA U COBPEMEHHbIE TEXHUUECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea  rxkonozuzayuu  peanusyercs IOCPEJICTBOM  BBEJIEHUS  3JIEMEHTOB
COJICpKaHMsI, MOCBSIIEHHBIX 3KOJIOTMYECKUM TMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE
CBA3aHbl C pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takxke OOCyXIeHUs mnpodiemM
paMOHATILHOTO MTPUPOIONOIB30BAHNS U IKOJIOTHIECKOI 0€301acHOCTH.

OcBoeHHe cojepkaHus MPOrpaMMbl MO (PHU3UKE AOMKHO OBITH MOCTPOCHO Ha
NPUHIUIAX CHCTEMHO-JESTENbHOCTHOrO monaxona. Jlns ¢U3MKKA peanu3alus STHX
NPUHIIMIIOB Oa3vpyeTcsi Ha UCIHOJB30BAHMHM CAMOCTOSITEIBHOIO SKCIIEPUMEHTa Kak
NOCTOSIHHO JeWCTBYIomIero (akropa yde6Horo mpouecca. [ng yrmyO6néHHoro ypoBHs —
TO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTrO OSKCIEPUMEHTa, BKIIOYAIOILIETO
(dpoHTaNbHBIE yYEHHYECKHUE OTBITH MPU M3y4YEHWH HOBOTO Marepuaia, JabopaTopHbIC
pabotel U paboThl mMpakThkyMa. [lpu 3TOM BO3MOXHBI JiBa croco0a peaau3aluu
¢u3nyeckoro npakTukyma. B mepBom ciyyae mpakTHKyM MPOBOAUTCS OO B KoHue 10
u 11 xmaccoB, TuOO MOCJIE MEPBOTO U BTOPOTO MONYTOAMNA B KaKIOM M3 3THX KIIACCOB.
Btopoii ciocob — 310 uHTErpanus paboT NpakTUKyMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpBIE MIPOBOJATCS B Mpolecce u3ydeHus paszgena (temsl). [Ipu stom mon paGoramu
NPAaKTUKyMa I[OHMMAETCs CaMOCTOSITENIbHOE HCCIIEOBAaHUE, KOTOPOE IMPOBOAMUTCA IO
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUa 0€3 MOIMaroBOi HHCTPYKIUH.

B nporpamme no ¢usmke cucrtema y4eHHYECKOIO HKCIEPUMEHTa, J1a00paTOPHbBIX
paboOT M MpakTUKyMa IpeJCTaBlI€HA €IMHBIM IepeyHeM. BblOop TemaTwku A 3THX
BUJOB  YYEHMYECKHUX  IPAKTUYECKUX  pabOT  OCYLIECTBISAETCS  YYaCTHUKAMU
00pa30BaTENbHOIO MPOLECCa UCXOJs M3 OCOOEHHOCTEH MOYPOUYHOIO IJIAHUPOBAaHUSA M



ocHaieHusi kabuneta ¢usuku. [Ipu 3TOoM obecrnieunBaeTcs OBIAJICHUE OOYYAIOIIMMUCS
YMEHUSIMHU MPOBOJIUTH MPSIMbIE U KOCBEHHbIE U3MEPEHHUsI, HCCIEIOBAHUS 3aBHCUMOCTEH
(bu3HYECKUX BEIMYMH U TIOCTAHOBKY OITBITOB TI0 IMPOBEPKE MPEJIOKCHHBIX THITOTE3.

bonbiioe BHUMaHKE yleIseTcsl PEIICHUI0 PAacUETHRIX U KauyeCTBEHHBIX 3adad. [Ipu
ATOM JUTSl Pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISTFOTCS 33Ja9d C SIBHO 33/IaHHOW M HESBHO
3a]aHHON (U3MUYECKONW MOJEINbI0, TMO3BOJISAIONINE MPUMEHSATh HM3yYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fesia Kypca, TaK U HHTETPUPYs MPUMEHEHUE 3HAHUH
U3 pa3HBIX pa3fenoB. J[Js KauecTBEHHBIX 3ajady MPUOPHUTETOM SIBIISIFOTCS 3aJaHUs Ha
O0O0BsICHEeHHE/TIpe/ICKa3aHne TPOTEKaHWS (U3WYECKUX SBICHHA MW TPOLECCOB B
OKpyXarouieil »u3Hu, TpeOyromue BbIOOpa (U3MUECKOW MOJENH M CHUTYyaluu
PaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu OPI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro rmpoiecca Kypc (pu3uku yriayOJa€HHOrO YpOBHS Ha YpOBHE
CpelHero o0uiero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETA.
B kabunere (u3uku AOMKHO OBITH HEOOXOIHMMOE JTabOpaToOpHOE O0OpYIAOBaHUE IS
BBITIOJTHEHUS YKA3aHHBIX B MporpamMme Mo (GU3NKe YICHUUECKUX OMBITOB, 1a00PaTOPHBIX
paboT u paboT MpakTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHcTpalmonHoe o0opyaoBanue (GOpPMHUPYETCS] B COOTBETCTBHH C MPHHIIUIIOM
MUHUMAaTbHOW JIOCTATOYHOCTH M 00€CleYnBaeT TIOCTAHOBKY TIEPEYHCICHHBIX B
nporpaMMe 1o (U3MKE KIIOUEBBIX JIEMOHCTPAIMHA IS UCCIEIOBAHUS H3Y4aeMbIX
SIBIICHUW W MPOIIECCOB, SMITUPUYCCKUX U (PYHIaAMEHTAIBHBIX 3aKOHOB, X TEXHHUYECKHX
MIPUMEHEHUH.

JlaGopaTtopHoe  oOopyaoBaHuMe [JII  YYCHHYECKHUX  MPAKTHUECKUX  paldoT
dbopMupyeTcs B BUJIE TEMATUYECKUX KOMIUIEKTOB M OOECIEYHBAETCS B pacdyére OJHOTO
KOMIUIEKTa Ha JABYX oOOy4arommxcs. TeMaTHdeckne KOMIUIEKTHI J1a0opaTOPHOTO
000pyI0BaHUSI IOJKHBI OBITH MIOCTPOEHBI HA KOMIUIEKCHOM HMCITIOJIb30BAHUN aHAJIOTOBBIX
U IUQPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE
1U(POBBIX JTAOOPATOPHHA.

OCHOBHBIMH LEISIMH U3YYCHUS (PU3UKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

dbopMupoBaHHEe WHTEpPECa W CTPEMIICHHsI OOYYArOMMXCS K HAYYHOMY HU3YYCHHIO
MPHUPOJIBI, PA3BUTHE UX UHTCIICKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABJICHWA O HAYYHOM METOJe TO3HaHUS U (opMHUpOBaHUE
UCCIIEZI0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMupoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yidbTaTa H3Yy4YCHHS OCHOB
CTpOEHUS MaTepuu U (HYHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHEe YMEHUH OOBSACHATH SBJICHUS C HCIIOJIB30BAaHUEM (PU3NUYSCKUX
3HAaHWW U HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHHe TMpPEACTABICHUA O pPOJAM (PU3MKU g Pa3BUTUS  APYTUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE TNpPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymiel npodeccruoHaIbHON
NeSITENbHOCTH, CBSI3aHHBIX C (DM3MKOM, MOATOTOBKA K JajbHEUIIEMY OOYYEHHIO B 3TOM
HaIpPaBJICHUU.



Joctxenue 53TuUX 1eneid o0ecreyrBaeTcsi pelIeHUEM CIEAYIIMX 3a7ad B
npolecce 3y4eHus Kypca Gu3MKU Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHuUs:

OpUOOPETEHNE CHUCTEMBI 3HaHUM 00 oO0mMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJEKYISAPHYIO (PHU3UKY, 3JIEKTPOJUHAMUKY,
KBaHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

dbopMupoBaHHEe YMEHUN MPUMEHSATH TEOPETUYECKUE 3HAHUS JJsi OOBSICHEHUS
¢u3nvyeckux SBICHWA B TPUPOAEC M JUISI TPUHATHS TPAKTUYECKUX pPEIICHUA B
MOBCEHEBHON KU3HU;

OCBOEHHE CIIOCOOOB pPEIICHMs Pa3jIMYHbIX 3a/ad C SBHO 33JaHHOW (PU3HUECKOU
MOJIETIBIO, 3aJ1ay, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE co3/laHue (PU3MUECKOH MOJIEIH,
aJIeKBaTHOM YCJIOBHSIM 3aJ]aui, B TOM YHUCJIE 3a7a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHHe (PU3NMYECKUX OCHOB U MPHUHIIUIIOB JACHCTBHS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, HX BIUSHUS Ha OKPYKAIOMIIYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHWSI W TMPOBENICHUS
($U3NIECKUX SKCIIEPHMEHTOB, aHAIM3a M WHTEPIPETaluu WH()OpMAIUHU, OMpEeACTICHIS
JIOCTOBEPHOCTH MOJIYUEHHOTO PE3yJIbTaTa;

CO3JaHME YCJIOBMM JJI1 Pa3BUTUS YMEHUH NPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOH JEeSATEILHOCTH;

pa3BuTHE HHTepeca K chepam mnpodeccuoHanbHOU EATEIbHOCTH, CBSI3aHHOM C
bu3HUKOA.

B cootBerctBumn ¢ tpedoBanusmu ®I'OC COO yrnyOnéHHbli ypoBEHb U3YUYEHUS
yaeOHoro npenmera «®du3nka» Ha ypoBHE CpelHEro odmero oOpa3oBaHUs BBIOMpAETCs
o0y4JaImuUMHCs, TUIAHUPYIOUIMMHU MPOAOHKEHHE O00pa30BaHUS M0 CHELHATbHOCTIM
(U3UKO-TEXHUYIECKOTO MTPOQHIIS.

Ha wusyuenune ¢usuku (yriayOn€HHBIH ypOBEHb) Ha YpPOBHE CpEIHEro oOLIero
obpazoBanus orBoautcs 340 gacoB: B 10 kmacce — 170 gacoB (5 gacoB B Henenmo), B 11
kiacce — 170 gacoB (5 4acoB B HEJEINIO).

[Ipennaraempiii B mporpamme 1o (Qu3MKe TepedeHb J1abopaTopHBIX U
NPAaKTUYECKUX Pa0OT SBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JCAeT BEIOOP NMPOBEACHUS
7a0opaTOpHBIX pabOT W ONBITOB C YY€TOM HMHAWBUAYaJIbHBIX OCOOCHHOCTEU
00ydJaromuxcs.



COJAEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayuHnblii MeTOl MO3HAHUS PUPOBI.

®dusuka — (QyHgamMeHTalbHAasg Hayka O mnpupoae. HayuHelii MeTo] moO3HaHUS U
METO/JIbI UCCNEOBAHUS (PUBUUECKUX SIBJICHUI.

OKCHEepUMEHT W Teopus B IHpouecce No3HaHUs mpupoabl. HabOmonenue u
HKCIIEPUMEHT B (PU3UKE.

Cnocobbsl  u3MmepeHus: (U3MYECKUX BEIUYMH (QHAJIOTOBBIE U LUQPPOBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocTy u3MepeHnil pU3NYECKUX BEIUUMH (a0CONIOTHAS U OTHOCUTEINbHAS).

MopenupoBanue (U3UYECKUX SBIEHUNW M TMPOIECCOB (MaTepHalibHas TOYKa,
a0CoOJIIOTHO TBEPIOE TEJIO0, UJeanbHas >KUJIKOCTh, WJICANbHBIA Ta3, TOUYCUHBIA 3apsii).
['unore3a. ®uU3nUeCKUil 3aKOH, TPAHULIBI €T0 TPUMEHUMOCTU. PU3NUecKast TEOpHUsl.

Ponb n Mecto ¢pu3uku B pOpMUPOBAHNN COBPEMEHHON HAYYHOW KapTHUHBI MUpa, B
MPaKTUYECKOU IEATEIbHOCTHU JIIOJIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

W3mepeHue cuiabl TOKAa U HANpPsDKEHUS B LEMU MOCTOSHHOTO TOKAa MPU MOMOIIA
AHAJIOTOBBIX U LHU(POBBIX U3MEPUTENBHBIX MPUOOPOB.

3HakoMcTBO ¢ mHdpoBoi nabopatopueir mo ¢usuke. Illpumepsl u3MepeHus
(UBUYECKUX BETUYUH MIPU TOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUA. CucreMa
OTCYETA.

[Tpsimast m 0OpaTHas 3a/1a4u MEXaHUKH.

Pannyc-BeKTOp MaTepuaabHON TOUYKH, €r0 MPOEKIMU Ha OCH CHCTEMbI KOOPAUHAT.
Tpaekropusi.

[lepemenienue, CKOPOCTh (CpeAHssi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUalbHOM TOYKM, HUX TMPOCKIMH HA OCH CHUCTeMbl KoopauHaT. CrnoxxeHue
MEPEMEILIEHUN U CII0XKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIUHENHOE MABM)KEHHME. 3aBHCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS U IYTH MaTe€pHalbHOM TOYKM OT BPEMEHHU M HX
rpauKu.

CBoOonmHoe TmajeHue. YckopeHue cBOOOAHOro majeHus. JIBukeHue Tena,
OpOILEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHON TOYKM OT BpEMEHU U UX Ipaduku.

KpuBonuHeliHOe ABUXeHUE. J[[BH)KEHHME MATEpUAIbHOW TOYKH IO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuon u acrora obpamienus. L{leHTpocTpeMuTebHOE
(HOpMaJibHOE), KacaTelbHOEe (TaHTeHIMAJIbHOE) W TIOJHOE YCKOPEHHE MaTepHallbHON
TOYKHU.



TexHnueckrne yCTpOMCTBAa U TEXHOJIOTMYECKUE ITPOLECCHI: CIIMIAOMETP, IBUKEHUE
CHApSI/IOB, IIEMHbIE, IIeCTepEHYATHIE U peMEHHBIE Mepeadyn, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu.

Mopens cuctembl OTCYETA, WUIIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CriocoOsI HcceI0BaHUS TBUKEHUM.

Nnnroctpanus IpeaesnbHoro nepexosa 1 U3MEpeHre MTHOBEHHOM CKOPOCTH.

[Ipeo6GpazoBaHue NBUKEHUI C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHne Ten B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenve nBWXEHHUS Tena, OpOIIEHHOTO TOJA YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

HanpasneHnne ckopoCcTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

[IpeobOpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHEHHME MYyTEW, TPACKTOPHIl, CKOPOCTEN IABMKEHHUSI OJHOTO M TOTO K€ Tella B
Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKym.

N3ydyeHne HEPaBHOMEPHOTO JBWXKEHHS C LEIbI0 OINPEICICHUsT MIHOBEHHOM
CKOpOCTH.

N3MepeHne yckopeHus MpU MPSMOJUHEHHOM PaBHOYCKOPEHHOM JBUKEHUHU IO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KEHUH.

H3mepenue ycKOpeHHs CBOOOJHOTO TMajeHUs (PEKOMEHJOBAaHO HCIOIb30BAHUE
uudposoit mabopatopun).

W3ydenne NBWKEHUS Tena, OPOIIEHHOTO TOpu3OHTaNbHO. [IpoBepka rumoTessl o
NPSMON MPONOPLIMOHATBLHONM 3aBUCUMOCTH MEXY JAIbHOCTBHIO MMOJIETA M HAYaJbHOU
CKOPOCTBIO TEJIa.

N3yueHne NBUKEHMS TeNA 110 OKPYKHOCTH € IMTOCTOSTHHOM IO MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHU TEepUOJia 0OpanieH!s KOHUYECKOTO MasiTHUKA OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiii  3akoH Hprorona. HMHepumanbHble cucrembl orcu€ra. [IpuHimn
oTHocutenbHocTu ['anmunes. HewnepuuanbHble cUCTEMBbl OTcu€Ta (ONpeaereHue,
pUMEpHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuuu Cuil.

Bropoii 3akoH HproTOHa [U1s1 MaTEpUAIBHOW TOYKH.

Tperuit 3akoH Hpr0TOHA JI11 MaTepUaJIbHBIX TOUECK.

3aKOH BCEMUPHOIO TATOTEHHS. DKBUBAJICHTHOCTh TI'PAaBUTAIMOHHON M WHEPTHOM
MAacCBhl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJ€HUsI OT BBICOTHI Haj
MOBEPXHOCTbHIO MJIAHETHI U OT reorpaduueckoi mMUpoThl. JIBukeHne HeOECHBIX Tel U UX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMHuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1B ynierocs ¢ yCKOpEHUEM.



Cuna tpenusa. Cyxoe TpeHue. Cuila TpEeHUs CKOJIBXKEHUS U CHJIa TPEHUS IOKOS.
Kosddunuent tpenns. Cuia conpoTUBICHUS IPU IBUKEHUU Tela B )KUKOCTH WU Tase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKECHUS.

Jasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI:  MOIIMIIHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGmronenue nBWXKEHUS TeNl B HMHEPUUAIbHBIX W HEWHEPIHAIbHBIX CHCTEMaxX
OTCYETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne NByX HWIMHAPOB WM IIAPOB Pa3HOW MAcChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PABHOACHCTBYIOIIECH NPWIOKEHHBIX K TEIy CHJI C IMPOU3BEICHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHE B MHEPIIUAIbHOI CUCTEME OTCUETA.

PaBeHCTBO CuI1, BO3HUKAIOIIUX B PE3YNIbTATE B3AUMOIECUCTBUS TEII.

N3mepenune macc 1o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM MOIBEME U MAJICHUH.

[lenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHUE CUJI TPEHMS MIOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomul, nPAKmMUKym.

H3mepenue paBHOJEHCTBYIONICH CHII TIPH JIBIDKEHHWH OpyCKa IO HaKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU JIBIKEHHS OpycKa IO HaKJIOHHOMN
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €0 MacCCHl.

HccenenoBanue 3aBUCHUMOCTH CWJI  YIPYTLOCTH, BO3HMKAIOIIMX B IIPY)KUHE W
pe3uHOBOM 0o0pasiie, OT uX JaedopMaium.

N3ydeHue NBUKEHUSI CUCTEMBI TEN, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Uepe3 JErKUi
OJI0K.

W3mepenne kodp¢uimeHTa TpeHHUs 10 BeJIMYMHE YIIIOBOro KoddduuueHta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBUKEHHS Opycka IO HAKJIOHHOM IIJIOCKOCTH C II€PEMEHHBIM
K03 (HULIHEHTOM TPEHUSI.

N3ydeHne NBUKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomoTHO TBEpAOE Teno. [locTynarenbHoe U BpalaTesibHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT CHJIbI OTHOCHTENBHO ocu BpamieHus. [lnedo cunbl. CnoxkeHue cuil,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTH Tena.

YcnoBust paBHOBECHS TBEPAOTO TEIA.

VYcroitunBoe, HeycTOUKBOE, O€3pa3IMUHOE PAaBHOBECHE.

TexHudyeckne ycTpOHMCTBA M TEXHOJOTMYECKHE  IPOLECCHI:  KPOHIUTEWH,
CTPOUTEJIbHBIN KpaH, pelIETYaThle KOHCTPYKIIMH.

Jemoncmpayuu.



Ycnosust paBHOBECHH.

Bunel paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomuol, nPAKMUKyM.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILCHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacU€T CUJI yIIPYTOCTH.

N3y4yeHne yCTOMUYMBOCTH TBEPIOTO TeJA, UMEIOLIETO TUIOLIAb ONIOPHI.

Tema 4. 3aKkonwl coxpanenusn 6 mexanuke.

MMmmynbc MaTepUallbHOM TOYKH, CUCTEMBI MaTepHaIbHBIX TOo4eK. LleHTp Macc
CHCTEMBI MaTEpUAIBHBIX TOYEK. Teopema 0 IBHKEHUH LIEHTPA Macc.

VMIysibe cUibl 1 MN3BMEHEHHE UMITYJIbCA TEa.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nMmnyibca MaTepuanbHOM Touku. [IpencraBienne o coxpaHeHUH MOMEHTA
MMITyJIbCA B IEHTPAJIBHBIX MOJISIX.

PaGora cunasl Ha MaJoM W Ha KOHEYHOM mnepemeuleHuH. ['paduueckoe
IpeJCTaBIeHUE PaOOThI CUIIBI.

MOIIIHOCTE CHIIEL.

Kunernueckass »sHeprusi MarepuaibHOM Touku. Teopema 00 U3MEHEHUH
KMHETUYECKON YHEPTUH MATEPUAIIBHON TOYKH.

[loTeHumanpHble M HENOTEHLUAalNbHblE cwibl. [loTeHIManbHAas  dHeEprus.
[TorenumanpHass sHeprus ynpyro JedopmupoBaHHOM npyxuHbl. IloTeHuunanbHas
DHEPrUs Tejla B ONHOPOAHOM I'paBUTALMOHHOM Imosie. [loTeHnmanbHas >Heprus Tena B
IPaBUTALIMOHHOM I10JIE€ OJIHOPOJHOTO 1apa (BHYTpU M BHE 1apa). Bropas kocMuyeckas
CKOpOCTh. TpeTbs KOCMUYECKAst CKOPOCTb.

CBsi3b pa0OThl HEMOTEHUUAIbHBIX CHJI C HW3MEHEHHMEM MEXaHUYEeCKOW HSHEepruu
CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOI SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymM s WMICAUTBHOM JKUJKOCTA Kak CIIEICTBHE 3aKOHa
COXpPaHEHHUsI MEXAHUYECKON YHEPTUU.

TexHudyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: [BHIKCHHME PAaKET,
BOJIOMET, KOMNEP, IPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE IBMKEHUE.

N3MepeHre MOITHOCTH CHIIBL.

W3MeHeHne sHepruu Tena Mpu COBEPIICHUH PaOOTHI.

B3anMHbIe peBpalleHus] KHHETUYECKON U MIOTEHIMAIBHOW DHEPTUM NpU EUCTBUU
Ha TEJIO CUJIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu pu CBOOOJHOM IaJJEHUU.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenue uMmirynbca Tena o TOpMO3HOMY ITyTH.

W3mepeHne CUilbl TATH, CKOPOCTH MOJIEIH AINEKTPOMOOMIIS M MOIIIHOCTH CUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA T€JIa C UMITYJILCOM CHUJIBI.



HccnenoBanue coXpaHeHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUU.

W3mepeHne KUHETHYECKOM SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHME HM3MEHEHHS TOTCHIIMAIBHOM SHEPrUU MPYKUHBI C PabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHUS MPU JBWKEHUU Tejda 10 HAKIOHHOU
IJIOCKOCTH.

Paznen 3. MoJiekysnsipHasi pu3nKa 1 TEPMOAMHAMMKA.

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU Meopul.

OcHOBHbIE TMOJOXKEHUS MOJIEKYIsipHO-KuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. Jluddys3us. bpoyHoBckoe nBWKeHHE. XapakTep JABIKEHHUS U
B3aUMOJCHCTBHS YaCTHI] BeleCcTBa. MOJENM CTPOCHHUS Ta30B, )KUAKOCTEN U TBEPABIX TEI
U 00BSICHEHHE CBOICTB BeIlleCTBa HA OCHOBE ATHX Mojieneil. Macca u pa3mMepbl MOJIEKYT
(atomoB). KonnuectBo BemiectBa. [loctosinHass ABoraapo.

TemoBoe paBHOBecwe. Temmeparypa u crmocoObl e wm3Mepenus. Illkama
temrieparyp Llenscus.

Mogenb uaeanbHOrO ra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOpHH: YacTHIbl Ta3a
JBIKYTCSI XaOTHYECKHU U HE B3aUMOJACHCTBYIOT IPYT C APYIOM.

['azoBble  3akoHbl.  YpaBHeHue MenzaeneeBa—Knamneiipona.  AGcomtoTHas
temrnepatrypa (mkana temrepaTtyp KenbBuna). 3akon [lansTona. W3omporiecchl B
U7ealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpencTraBieHne
M30MPOLIECCOB: U30TEPMa, U30X0pa, u3odapa.

CBsi3b MEXAy JABJICHHEM U CpeAHEH KMHETHYECKON SHEprueil mocTymnaTelbHOro
TEIJIOBOTO JABM)KEHMSI MOJIEKYJT M/I€aJbHOTO raza (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKON TEOPUHU UJI€aTIbHOTO ra3a).

CBsi3p aOCOJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKOM CHCTEMBI CO CpeaHeit
KMHETUYECKON SHEPrUer MOCTYNAaTENBHOIO TEMIOBOTO ABUKEHHUSI €€ YaCTHII.

TexHuuyeckrue ycTpolcTBa U TEXHOJOTHYECKUE MPOILECCHl: TEPMOMETp, OapoMerp,
[IOJIy4€HUE HAHOMATEPUAJIOB.

JHemoncmpayuu.

Mopaenu qBHKEHUS YaCTUL BEIIECTBA.

Mopenb OpOYHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JBUKCHUS.

Juddy3us KuakocTei.

Mopens onbita LlTepHa.

[IpuTsxeHne MONEKYII.

Mopenu KpUCTAIIINYECKUX PEHIETOK.

HaGuroneHre u uccie1oBaHue N30IpOLECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomut, npaKmMuKym.

HccnenoBanue nporecca yCTaHOBJIEHUS TEIJIOBOTO PaBHOBECHUS MPU TEINIOOOMEHE
MEXY TOPSIYEN U XOJIOTHOU BOJIOM.

W3ydyeHne M30TEpMUYECKOTO  Ipouecca  (PEeKOMEHJIOBAHO  MCIOJIb30BaHUE
udposoit mabopaTopun).

N3ydeHune n30XO0pHOro mporecca.



Nzyuenue n3obapHOro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamudeckas (T[[) cuctema. 3amaHwe BHENIHUX  YCIOBUM IS
TEPMOJAMHAMUYECKOW CHUCTEeMbl. BHemnue u BHyTpeHHHe napamerpsl. Ilapamerpsl
TEPMOJMHAMUYECKOW CHUCTEMBI KaK CpEJHUE 3HAUYCHHUS BEJIMYUH, OMMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOANHAMUKH. Camonpou3sBoJibHas penakcanus
TEPMOJAMHAMUYECKON CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenb uaealbHOrO ra3a B TEPMOJAMHAMUKE — CHUCTEMa YpaBHEHUM: ypaBHEHHUE
MenneneeBa—Kianeipona w©  BbIpaXeHUWE [UIi BHYTPEHHEH DJHEPrUM. Y CIOBHS
MPUMEHUMOCTHA 3TOM MOJENH: HU3Kasg KOHUEHTpalus 4YacTULl, BBICOKHE TEMIIEpaTypBhl.
BeIpaxkeHue Uil BHyTPEHHEN SJHEPTUU OHOATOMHOI'O HJICAaJIbHOTO rasa.

KBazucratnueckue U HECTATUUECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOJMHAMUKe. Bpiunciaenue pa®oTel Mo rpadpuky
npoiecca Ha pV-auarpamme.

Tennonepenaua KaK cnoco6 W3MEHEHHUS BHYTPEHHEN SHEPTHUH
TEPMOJANHAMUYECKOU CUCTEMBI 6e3 COBEPILECHUS paboTHI. KonBekuus,
TEIJIONPOBOHOCTD, U3JIyYCHHE.

KonnuectBo Temnotel. TermmoéMKocTh Tena. Y aenbHas U MOJSIpHAsE TEIIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. VYjaenbHas TemioTa CropaHvs ToIuuBa. Pacuér
KOJINYECTBA TEIUIOTHI Mpu Teronepenade. [lonsrue o6 annadbatHom nporecce.

[lepBbIii 3aKOH TepMOAMHAMHMKU. BHyTpeHHss sHeprus. KoamdyecTBO TEmIoThl U
paboTa Kak Mepbl U3MEHEHHs BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3aKOH TEpPMOJMHAMMKH I PABHOBECHBIX IPOLIECCOB: 4YEpE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOW CHCTEMBI IPOXOIUT E€AUHCTBEHHAs
anuabaTa. AGCOIIOTHAS TeMIepaTypa.

Bropoit 3ak0oH TEpMOIMHAMMKHU JUIsi HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOYKHO
nepenath TEIIOTYy OT 0ojiee XOJIOAHOIO Tena K Oojee HarperoMy 0e3 KOMIEHCAluu
(Knmaysuyc). HeoOpatuMocTh MpUPOTHBIX TTPOIIECCOB.

[Tpuniune! gerictBus TernoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1JI. Hukin Kapno.

OKOJIOTUYECKHAE ACHEKTHl HCIIOJb30BAHMS TEIUIOBBIX JBUraresiei. TemnoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEJIbI.

TexHudyeckne yCTpOHWCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  XOJIOAMUIIBHUK,
KOHAMIIMOHEP, AU3EIbHBIA 1 KapOIOpaTOpHBIN IBUraTENH, MapoBasi TypOUHa, MOTy4yeHue
CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C HCIIOJIB30BAHUEM
TEIUIOBOIO  HAacoca, yTWIW3alusg OMOOPraHMYEeCKOro TOIJIMBAa Uil BBIPAOOTKH
«TEIUIOBOM» U DJIEKTPOIHEPTHH.

Jemoncmpayuu.

M3meHeHne TeMiepaTypsl IpH a1nadaTUHYECKOM pacIlupEHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yJIeNbHBIX TEMIOEMKOCTEN BEIIECTB.



CriocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.

HccnenoBanue annabaTHOTO Mmpoliecca.

KoMmmbroTepHble MO/IENN TEIJIOBBIX IBUTATEIECH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepenue yeabHON TEMI0EMKOCTH.

HccnenoBanue mporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTO Mpoiiecca.

N3yueHrne B3aMMOCBSI3M HOHEPTUM  MEXMOJIEKYJISIPHOTO  B3aUMOJACUCTBUSA U
TEMIIEPATyPhl KUTICHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoobl.

[TapooOpa3zoBannie u koHuaeHcanus. Vcmapenne u kumeHue. YAenbHas TEIIoTa
napooOpazoBaHus.

Haceimiennbsie 1 HeHachIieHHbIE TTapbl. KadecTBeHHAsT 3aBUCUMOCTD TIOTHOCTH U
NABJICHUS HACHIIICHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT OO0BEMaA
HACBIIIICHHOTO Tapa. 3aBUCUMOCTh TEMIIEPaTyphl KUIICHUS OT IaBJICHUS B KUKOCTH.

BrnaxHocTh Bozmyxa. AGCOIIOTHAS M OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopduble Tena. AHM30TPONMS CBOWCTB
kpuctauioB. IlmaBnenue uW  Kpucraumzauus. YJeldbHas TEIUIOTa IUIaBJICHUS.
CyOnumarusi.

Hedopmaruu TBEpmoro Tema. Pactskenue u cxarue. Casur. Monayns FOHra.
[Tpenen ynpyrux nedopmariuii.

TeruioBoe pacuMpeHue >KUAKOCTEH M TBEPABIX Tell, O0BEMHOE M JUHEIHHOE
pacuiupeHue. AHrapMOHU3M TEIUIOBBIX KOJEOAaHWW 4YacCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIMPEHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[IpeoGpa3oBanue 3Hepruu B (pazoBbIX MEPEX0aax.

YpaBHEHHE TETUIOBOTO OajlaHca.

[ToBepxHocTHOEe  HaTspkeHHE. KodpdUIIMEHT MOBEPXHOCTHOTO  HATSKCHHS.
Kanunnspuele sBieHus. JlaBieHue NOJA HCKPUBIEHHOM MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHuvyeckue yCTpONMCTBA M TEXHOJOTMUECKHE MPOLECCHI: >KUAKUE KPHUCTAILIBI,
COBpPEMEHHBIE MaTEePHUAIbI.

Jlemoncmpayuu.

TemnoBoe pacunpeHue.

CBoiicTBa HACBIIICHHBIX MAPOB.

Kunenne. Kunenve npu NnOHUKEHHOM JIaBJICHUM.

N3mepeHue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH ¢ MBUTBHBIMU TIJIEHKAMH.

CmauuBaHue.

KanwnnspHele siBieHus.

Mopenu HEHbIOTOHOBCKOW KUJKOCTH.

Cnoco0Obl U3MEpEeHUs BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAJUIMUECKOTO BELIECTBA.

Bunsr nedopmarnuii.



HaGmronenue Manbix aedopmaniuid.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3yyeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

W3mepeHue yienbpHOM TEII0ThI IUIaBICHUS JIba.

M3yuyeHne CBOWCTB HACHIIICHHBIX IIaPOB.

H3mepenue abCONIOTHOM BIAXHOCTM BO3AyXa M OIEHKAa MacChl IMapoB B
IIOMELICHUU.

N3mepenue koa¢duiineHTa NOBEpXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTU JehopMaliii pe3MHOBOTO 00pasiia OT MPHIOKEHHOU
K HEMY CHJIBL.

Paznen 4. DuekTpoanHaMuKa.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3auus Tel W €€ MposBIEHUA. OJEeKTpudyeckuil 3apsa. JlBa Buzaa
NIEKTPUYECKUX  3apsAdoB.  IIpOBONHMKM,  IHMAIEKTPUKM W IOJYIPOBOJHHKHU.
DJIeMEHTAapHBIN ANEKTPUUYECKUM 3apsi. 3aKOH COXPaHEHUs AIEKTPUUYECKOro 3apsia.

B3anmoneiicteue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnekTpuueckoe nojie. Ero geiicTBUE Ha 3JEKTPUUYECKUE 3aPSIbI.

Hanpspk€HHocTs anexkTpuyeckoro nosis. [IpoOnsrit 3apsaa. JIlunum HanpsxéHHOCTH
IIEKTpUYECKOTO N0Js1. OAHOPOHOE IIEKTPUUECKOE IOJIE.

[ToTeHIManbHOCTh  AJIEKTPOCTATUYECKOrO0 MOJiA. Pa3HOCTh NOTEHUHMAIOB U
HanpspkeHue. [loTeHnmanbHas SHEprus 3apszaa B AIeKTpocTaThiyeckoM noje. ITorenunan
AIEKTPOCTATUYECKOTO N0JIA. CBsA3b HANPSHKEHHOCTHU TOJI U PA3HOCTU NMOTEHIUAIOB IS
IIEKTPOCTATHYECKOIO MOJIs (KaK OJHOPOJHOI0, TaK U HEOJJHOPOJHOIO).

[IpuHIHMI Cynepno3unuy dJIEKTPUYECKUX MTOJIEH.

[Tone ToueyHoro 3apsima. I[lome paBHOMepHO 3apspkeHHOW cdepsl. [lome
PaBHOMEPHO 3apspDkeHHOro 1o o0béMmy 1mapa. Ilome paBHOMepHO 3apsKEHHOM
OeckoHeuHOW TmIockocTH. KapTuHbl JMHUN  HANpsHKEHHOCTH ATHUX TONEH U
HKBUIOTEHI[UAIBHBIX TOBEPXHOCTEM.

[IpOBOHMKY B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3aPsAI0B.

JIMPNeKTpukn B DJIEKTPOCTATUYECKOM TMoJje. J(Manekrpruueckass TPOHHUIIAEMOCTh
BEILECTBA.

KongeHncarop. OneKTpOEMKOCTh KOHJEHCATOpA. OJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATopa.

[TapamiensHOe coenuHeHue KoHAeHcaTtopoB. [locimenoBarenpHOe CcoenMHEHUE
KOH/IEHCAaTOPOB.

OHeprus 3apsyKEHHOTO KOHAEHCATOpA.

JIBr>KeHMe 3apsSKEHHON YaCTUIIbI B OJJHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHudyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  IIEKTPOCKOI,
AIIEKTPOMETP,  AJIEKTpPOCTaTHYeCKas  3aluTa,  3a3eMJIEHHE  DIIEKTPONpUOOpOB,
KOHJICHCATOPBI, TeHepaTop Bau ae ['paada.

Jemoncmpayuu.

YCTpOUCTBO M IPUHIUI ACUCTBUS DJIEKTPOMETPA.



DIIEKTPUUECKOE T10JI€ 3apsKEHHBIX HIAPUKOB.

DJIEKTPUUECKOE T10JI€ ABYX 3apsKEHHBIX MJIACTHH.

Mopenb snekrpoctaTuyeckoro reueparopa (Ban ne I'paada).

[IpoBOIHMKY B 3JIEKTPUUECKOM IIOJIE.

DIeKTpocTaThuyecKas 3alluTa.

YCTpOMCTBO U JEUCTBUE KOHJCHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO0 KOHAEHCATOpa OT IUIOMIAJX IUIACTHUH,
pacCTOSHUSA MEXY HUMHU U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO OISl 3apsKEHHOTO KOHAEHCATOpa.

3apsiika U pa3psaka KOHIEHCcATopa 4epe3 pe3nucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomot, nPAKMUKYM.

OueHka cuil B3aUMOJICUCTBUS 3apsKEHHBIX TEJ.

HaGnroneHue mnpeBpalieHUs] SHEPTUU 3apsDKEHHOrO0 KOHAEHCATOpa B DHEPIHIO
U3IIy4€HUS] CBETOANOA.

W3yueHne npoTeKkaHus TOKa B LENH, COAECPIKAILEH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MNOTEHUHMAIOB (HAIPSKEHHUs) MPU MOCIEAOBATEIBHOM
COEIMHEHUHN KOHJEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPa Yepe3 pe3ucTop.

Tema 2. Ilocmosanubslii 31eKmpudecKull mox.

Cuna Toka. [IoCTOSTHHBIN TOK.

VYcnoBust CyniecTBOBaHMS IMOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHMKM TOKa.
Hanpsxenne U u DJ1C é.

3akoH OMa Jy1s ydacTKa LElu.

DNEKTPUYECKOE CONPOTHUBIEHHE. 3aBHUCHUMOCTb CONPOTUBIIEHUS OJHOPOJHOIO
IIPOBOJHMKA OT €ro JUIMHbl M IUIOIIAAM IIONEPEYHOrO CEYEHUs. Y JIEIbHOE
COIIPOTHUBIICHHUE BEIIECCTBA.

[locnenoBarenbHOe, NApaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB.
Pacuér pazBeTBin€HHBIX dnekTpuueckux 1emnei. [Ipasuna Kupxroga.

Pa6ora snextpuueckoro Toka. 3akoH Jlxxoyns—Jlenma.

MOIHOCTh JJIEKTPUYECKOTO TOKa. TeruioBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE COINpPOTHBJICHUE HCTOUYHHMKA TOKa. 3akoH Oma isi MOJHOM
(3aMKHYTOI) AJIeKTpUYECKOH 1enu. MOIHOCTh UCTOYHUKA Toka. KopoTkoe 3aMbIkaHUeE.

KoHzeHcaTop B 1enu MoCTOSIHHOTO TOKA.

TexHnueckrne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: AMIIEPMETP, BOJIBTMETD,
peocTaT, CUETUNK DJIEKTPUUECKON SHEPTUN.

Jemoncmpayuu.

W3mepeHue cuibl TOKa U HAPSKEHMUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIPSDKEHUS I PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOAUOAA.

3aBUCHUMOCTb COMPOTUBJICHUS IUJIMHIPUIECKUX TPOBOIHUKOB OT JJIMHBI, TUIOMIATN
MONIEPEYHOr0 CEUECHUS U MaTepHaIa.



HccnenoBanue 3aBHCHUMOCTH CWJIBI TOKa OT COIPOTUBIEHUS IIPHU IOCTOSHHOM
HaIPSHKCHUH.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMblkaHHE TallbBAHMUECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeiMHEHHSI ICTOYHMKOB Toka, DJ{C Oartapeil.

HccnenoBanue pa3sHOCTH NOTEHLMATIOB MEXAY IOJIIOCAMH HCTOYHUKA TOKA OT
CHUJIBI TOKA B LIETIN.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HcenenoBanne CMEIIaHHOTO COEIMHEHNS] PE3UCTOPOB.

M3mepenue yaeinpHOro COnpoOTUBIEHUS IPOBOIHUKOB.

HccenenoBanue 3aBUCHMOCTH CUJIBI TOKA OT HAIIPSKEHUS IS JIaMITbl HAKaJIMBAHMS.

YBenuueHue npenena u3MepeHus aMnepMerpa (BoJIbTMETPA).

N3mepenune 3/]C v BHyTpEHHETO CONPOTUBIICHUS HCTOYHHUKA TOKA.

HccnenoBanue 3aBucumoctd DJIC rajabBaHUYECKOTO JIEMEHTA OT BPEMEHH IpHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3sHOCTHM MOTEHLMATIOB MEXAY IMOJOCAMH HCTOYHUKA TOKA OT
CHUJIBbI TOKA B IIETIN.

HccnenoBanue 3aBUCUMOCTH TOJIE€3HOM MOITHOCTH HCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunulx cpeoax.

DnexkTpuyeckas MPOBOJIMMOCTb PA3JIMYHbIX BEUIECTB. DJIEKTPOHHAs POBOAMMOCTD
TBEPABIX METAJUIOB. 3aBUCHUMOCTb COINPOTUBICHHS METAUIOB OT TEMIEPATYPHI.
CBepXmpOBOAMMOCTb.

DNEeKTpUYECKUil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonmynpoBoanuku. CoOCTBEHHAs: U MPUMECHAsI IPOBOAMMOCTH MOIYIPOBOIHUKOB.
CaoiicTBa p—Nn-niepexoja. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONEKTPUYECKUl TOK B 3JIEKTPOJIUTAX. OJEKTPOJUTHYECKAs JUCCOLMALUS.
OnekTponn3. 3akonbl Dapanes Ayl ANEKTpoIU3a.

DneKkTpuueckuil TOK B razax. CamMoCTOSATENbHBIM M HECAMOCTOSITEIbHBIN pa3ps.
PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psaa. Monnus. [1na3zma.

TexHUueckne ycTpoilcTBa M NMPAKTUYECKOE NMPUMEHEHHUE: Ia30pa3psiHbIE JIAMIIbI,
AIIEKTPOHHO-Ty4YeBass TpyOKa, MOJYNPOBOJAHUKOBBIE MPUOOPHI: AHOJ, TPAH3UCTOP,
doronnon, CBETOAMOJ, TajdbBaHWKA, padUHUPOBAHHE MEIH, BBHIIUIABKA AIIOMHUHUS,
AIIEKTPOHHAS! MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBIIEHUS METAJIJIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB DIEKTPOIIUTOB.

3akoHsbI AekTposinza dapanes.

HckpoBoii pa3psg ¥ IPOBOJAUMOCTh BO3yXa.

CpaBHEeHUE NPOBOAMMOCTH METAIJIOB U MOIYIPOBOIHUKOB.

OnHOCTOPOHHSAS IPOBOJAUMOCTD TUO/A.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomuol, nPAKmMuUKym.

Habmronenue anekrpomnusa.

W3mepenue 3apsa OAHOBAJIEHTHOTO UOHA.



HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

DU3NYEeCKUH MPAKTUKYM.

CriocoObl m3MepeHus: (PU3NYECKUX BEJIUYUH C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
IU(QPOBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCHUTENIbHBIE MOTPEHIHOCTH H3MEpeHH (U3NUYECKUX BEIHYUH.
OrieHKa TpaHull MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHMI, MCCIIEOBAaHUI 3aBUCUMOCTEH (HU3MUECKHX
BEJIMYUH, MPOBEPKA TMPEAJIOKEHHBIX THUMOTE3 (BBIOOP U3 paboT, OIMUCAHHBIX B
TEMaTUYECKUX pazfenax «YUeHHYECKUH HKCIEPUMEHT, JabopaTopHble paboThI,
HNPAKTUKYM).

Me:xnpeaMeTHbIe CBSA3H.

Nzydenne kypca ¢uzuku yriyosn€HHOro ypoBHs B 10 kjacce ocyliecTBIs€TCs C
y4€TOM COMIepKATENbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcamMu MaTEeMaTUKH, OWOJIOTHH,
XUMUH, reorpapuu U TEXHOJIOTUH.

Mesxcnpeomemnvle noOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHUE, HAYYHBIA (akT, runoresa, (pu3nueckas BEIMUYHHA, 3aKOH, TEOpUs,
HAOIO/IeHNe, JKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, W3MEPEHHE, MOTPEIIHOCTU
WU3MEPEHUH, U3MEpUTEIbHbIE TPUOOPHI, IU(PpOBas 1adbopaTopus.

Mamemamuka: peunieHUEe cuUcTeMbl ypaBHeHHH. Jluneiinas ¢GyHkuus, nmapaborna,
runepOoina, ux rpa@uku U cBoicTBa. TpuroHomerpuueckue (QyHKIIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHTE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekToppl M HX
MPOEKIMHU Ha OCH KOOPAMHAT, CII0XKEHUE BEKTOPOB.

buonocusn: mexaHwdeckoe BHKEHHE B JKHBOW mipupoze, auddy3us, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHHW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH Cpesbl,
yTUIAM3alUsl  OMOOPraHMYECKOro  TOIJIMBA  JUII  BBIPAOOTKH  «TEIUIOBOM» |
AIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHME M KalWUISpHbIE SBJICHHS B TNPUPOJIE,
IIEKTPUYECKUE SBJICHUS B )KUBOU NPUpPOJE.

Xumusa: JUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAsl Macca, O0Jy4eHHe HAHOMAaTEepHaJloB, TEIJIOBbIE CBOMCTBA TBEPBIX
TeN, KUAKOCTEH M Ta3oB, >KUJIKHE KPUCTAJUIbI, AJIEKTPUYECKHUE CBOICTBAa METAJUIOB,
ANIEKTPOJIUTUYECKAS IUCCOLMAINS, TATbBAHUKA, YIIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghus: B1axxHOCTH BO3/yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozusa: npeodbpa3oBaHUe JBUKEHUN C HCIIOJIb30BAHUEM MEXAHM3MOB, YUYET
CyXOro M JKHJIKOIO TpPEHUs B TEXHHUKE, CTaTUYECKUE KOHCTPYKUMHU (KpOHILUTEHH,
peméryaThle KOHCTPYKIIMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE
(rupockor, BOIOMET U ApPYTHE), IBUraTelb BHYTPEHHETO CrOpaHus, napoBas TypOuHa,
OBITOBOW  XOJOJWIbHUK, KOHJIWLMOHEpP, TEXHOJOTHMH TMOJYYEHHS COBPEMEHHBIX
MaTepHUaIoB, B TOM YHCJIE HAHOMATEpHaJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTaTHYECKas
3aIllMTa, 3a3€MJICHHE AJIEKTPONpPUOOPOB, razopa3psiAHbIE JAMIIbl, MOJYNPOBOJIHUKOBHIE
npuOOpBkI, rajJbBaHUKA.



11 KJJACC

Paznen 4. DnekTpoanHaMuKa.

Tema 4. Maznummnoe noJe.

B3anmoneincTBue MOCTOSHHBIX MArHUTOB M MPOBOJHHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHOW HMHAYKUMHU. [IpuHUMN Cyneprno3unvu MarHUTHBIX MOJIEH.
JIvHMM MarHUTHOW UHIYKLIMH.

MarautHoe mojie TPOBOJAHHMKA C TOKOM (IIPSIMOTO TMPOBOJHUKA, KATYIIKA U
KpyroBoro BuTka). OnsIT Dpcrena.

Cuna AmMnepa, €€ HalpaBJICHUE U MOJYJIb.

Cuna Jlopenia, €€ HampaBieHUE W MOAYJb. [[BH>KEHUE 3apsyKEHHOM YacTHIbI B
OJIHOPOJAHOM MarHUTHOM mosie. PabGota cunbl JlopeHria.

MaruutHoe nosie B BeuectBe. DeppoMarHeTuku, napa- 1 AMaMarHeTUKH.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE MPOLECCh: MPUMEHEHHE
MOCTOSIHHBIX MAarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JJIEKTPOJBUraTEIb
SAxobu, ycKOpUTeTH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHMII MHIYKIWA MarHUTHOTO TIOJSL MOJIOCOBOTO M TMOJKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMl MarHUTHOW WMHIYKIMH TIOJISI AJIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBILIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM.

B3anmopeiicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amrmepa.

[eiictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

HabGmronenne nBrkeHus mydka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[lpuHUMN AEUCTBUS DJIEKTPOUZMEPUTEIHLHOTO MPUOOpPA MArHUTOICKTPUUIECKOM
CHUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomul, nPAKmMUKym.

HccnenoBanne MarHUTHOTO MOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanue AeiCTBYS OCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl AMnepa.

N3yueHure 3aBUCUMOCTH CHUIIBI AMIIepa OT CHJIbI TOKA.

OnpenenieHre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. Inekmpomaznumuas uHOYKyYuA.

SIBneHre AJIEKTPOMArHUTHOW WHAYKIMU. [I0TOK BEKTOpa MAarHUTHOW WHIYKITUU.
OJAC wHaykuuu. 3akoH d3JeKTpoMarHuTHoOM uHAykuuu @Papanes. Buxpesoe
anekTpuueckoe nose. Toku Dyko.

OJ1C uHAYKIMY B IPOBOAHUKE, JBUXKYIIEMCS B OJJHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTylika MHAYKTUBHOCTH B LIEMM MOCTOSIHHOTO TOKa. SIBieHHE
camounaykuuu. IJC caMOMHIYKIIMH.



ODHeprusi MAarHUTHOT'O TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuvyeckue yCTpPOWCTBA M TEXHOJOTUUECKHE MPOILIECChl: MHAYKIIMOHHAS TeYb,
COJICHOU/I, 3aIlIUTa OT JIEKTPU3ALUH TEJl IPU ABUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu.

Habnronenue siBieHus SIEKTPOMAarHUTHON UHAYKIIHH.

HccnenoBanue 3apucumoctu DJ{C MHAYKIIMH OT CKOPOCTU U3MEHEHHSI MarHUTHOTO
MOTOKa.

IIpaBuio Jlenna.

[Tamenre MaruuTa B alFOMUHHAEBOM (MeIHOM) TpyOe.

SIBrieHME CaMOMHIYKIIHH.

UccnenoBanue 3aBucumoctd DJ[C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHS CHUJIBI
TOKa B LIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKym.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenne THAYKIUNA BUXPEBOI'O MATHUTHOTO MOJISI.

HccnenoBanue sBiICHUS CAMOWHIYKIUH.

COopka MOJIeNIH AIIEKTPOMArHUTHOTO TeHEepaTopa.

Pa3pnen 5. Kosie0aHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

KonebarensHas cucrema. CBoOOAHbBIE KOJIEOAHUS.

['apmonnueckune konebanusa. KunHemaTnueckoe U JUHAMHYECKOE OIHCaHUE.
DHepreTuyeckoe OINMHUCAHUE (3aKOH COXPAaHEHHUS MEXaHW4eckoil sHeprum). BwiBog
TUHAMUYECKOTO OIHUCAHUS TapPMOHUYECKUX KoJeOaHWW W3 HMX DHEPreTUYECKOro U
KMHEMATHYECKOTO OMMCAHMUS.

Amvrmmutyna u  ¢asza konebaHuid. CBsA3b aMIUTUTYIbl KOJEOAHM WUCXOIHOU
BEJIMYUHBI C aMIUTUTYIaMH KOJIEOaHUM €€ CKOPOCTU U YCKOPEHUSI.

[lepronq wu 4dacrota konebanuii. Ilepuonm Manbix CBOOOAHBIX KoeOaHUN
MaTeMaTH4eCKOTo MasTHHKA. [Ilepnoa cBoOOAHBIX KoJeOaHUM IPY>KMHHOTO MasiTHUKA.

[lonatue o 3aTyxamomux KojeOaHUsX. BriHyXIeHHbIe KoneOaHus. Pe3onanc.
Pe3onancHas kpuBas. BrausHue 3aryxaHuss Ha BHJ  PE30HAHCHOM  KPHUBOW.
ABTOKOJIE0aHUSI.

TexHuueckne YCTpOMCTBA W TEXHOJOTMYECKHE IMPOIECChl: METPOHOM, Yachl,
KayeJn, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K01e0aTeIbHOr0 ABHKEHUS.

HaGmronneHre HE3aBUCUMOCTH TEPUOJAa MallbIX KoJeOaHWii rpy3a Ha HHUTH OT
aMIUIUTYIbI.

HccnenoBanue 3aTyxaroUMx KoJieOaHMII M 3aBUCMMOCTH NEpHOJA CBOOOJHBIX
KoJieO0aHUN OT CONPOTUBIICHUSI.

HccnenoBanue KojaebaHuil rpy3a Ha MacCUBHOM MPYKUHE € LENbI0 (hOPMUPOBAHUS
npesicTaBIeHU 00 UaeanbHON MOJENH MPY>KUHHOTO MasiTHUKA.

3aK0OH COXpaHEHHUsI SHEPTUU MIPU KOJIEOAHUSIX TPy3a Ha MIPYKUHE.



HccnenoBanue BRIHYXIACHHBIX KOJICOaHUIA.

Habmonenue pezonanca.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKmuKym.

N3mepenue nepuoaa cBOOOIHBIX KOJIEOAHUI HUTSHOTO U MPY>KHHHOT'O MasiTHUKOB.

N3yuenure 3aKkOHOB JBMKEHHUS Tella B X0/1€ KOJIeOaHU Ha YIIPYyroM MojABECe.

N3yueHre NBUKEHHS] HUTSHOTO MAasITHUKA.

[IpeoOpazoBaHue YHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXaOMIMX KOJIEOAHUA.

HccnenoBanue BEIHYXACHHBIX KOJICOaHUI.

Tema 2. DnekmpomazHummnole Koaedbanus.

Koneb6atenpubiil kKoHTYp. CBOOOAHBIE STIEKTPOMArHUTHBIE KOJICOaHUs B U€aTbHOM
kosiebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMILTUTYIBI 3apsiia KOHJEHCATOpa
C aMIUTUTY/IOM CUJIBI TOKA B KOJIEOATEILHOM KOHTYpE.

3aKOH COXpaHEHUs YHEPTUU B HI€ATILHOM KOJIe0aTeIbHOM KOHTYpE.

3aTyxaromue 3JIeKTPOMarHuTHeIE KosieOaHus. BeIHYXIECHHBIE 3JEKTPOMarHUTHBIE
KoJIeOaHusl.

[lepemenHbIli TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U HANIPSKCHHS MPHU Pa3NuYHON (opMe 3aBUCUMOCTH EPEMEHHOTO
TOKa OT BPEMECHH.

CuHycouganbHblii NEpeMEHHbI TOK. Pe3ucrtop, KOHIAEHCATOp U  KaTyllKa
MHIYKTUBHOCTM B II€H CHUHYCOUJAIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpskeHUN.

Uneanbubiit  tpanchopmarop. IlpousBoacTtBo, mepenadya U noTpediieHue
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKME PpUCKH NOpH  NPOU3BOJACTBE  dJEKTpodHepruu. Kynberypa
HCIIOJIb30BAaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HM.

TexHu4eckne yCcTpoHCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC PTIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHWI OT HHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuuaorpaMMBbl AJIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXaroOMKX TEKTPOMATHUTHBIX KOJIEOaHHIA.

Mogenp 371eKTpOMarHuTHOr0 reHeEPaTopa.

BriHyX1€HHBIE CHHYCOUIaTIbHBIE KOJICOaHusI.

Pe3ucrop, kaTyiika HHAYKTUBHOCTH U KOHAEHCATOP B LIENHU ITIEPEMEHHOIO TOKA.

Pe3onanc mnpu  1OCIENOBATEIBHOM  COEAUHEHUU  PE3UCTOpa,  KaTYyLIKH
WHJIYKTUBHOCTH U KOHJICHCATOPA.

YCeTpoicTBO M MPHUHITUT ACHCTBUS TpaHcopmartopa.

Mogens JIMHAK 3JIEKTpOoIepefadH.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomut, npaKmMuKym.

N3yuenue tpanchopmaropa.



HccnenoBaHue TMEpEMEHHOrO TOKa 4epe3 IOCJIEI0BAaTEIbHO COECIMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabumroneHre 3neKTpoMarHuTHOIO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH NTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbLE G0JIHDL.

Mexanuyeckre BOJIHBI, YCIOBUS HMX pacnpoctpaHeHus. llomepeunble u
IpOJOJbHBIE BOJHBL. Ilepro, cCKOpoCTh pacrnpocTpaHeHUs U AjduHa BoJHBL. CBOMCTBa
MEXaHUYECKHUX BOJIH: OTpa)KeHUe, MpejomiieHne, HHTepdepeHIus 1 1udpakims.

3Byk. CxopocTh 3ByKka. ' poMkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

[ITymoBOe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

DJEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHUS M3JIYy4€HHsS] 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KCHHE, IPEIOMIICHHE, MOJIspU3aIus,
uHTephepeHIus 1 TudpaKiusl.

[llkana »IEKTPOMarHUTHBIX BOJH. llpUMeHEeHHE »>IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paAUOCBSI3H U TENEBUICHUS. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbl.

TexHuueckue ycTpocTBa W  MPAKTHUUECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, pajap, paauonpuEMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-mneus,
yJIbTPa3BYKOBasl TMarHOCTUKA B TEXHUKE U MEJTUIIUHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacpOCTPaHEHNE MONEPEYHBIX U MPOAO0IbHBIX BOJIH.

Koune6uomeecst Te10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habmronenne oTpakeHus U MPeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6monenre nateppepeHnu u AuGpaKkuuu MEXaHUYECKUX BOJIH.

AKyCTHYECKU PE30HAaHC.

CBoiicTBa ynbTpa3ByKa U €ro MpuMeHEeHHe.

HaOuroneHne cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYZOW M 4acTOTOM
Kosie0aHu.

HccnenoBaHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAaKEHUE, NPEIOMIICHUE,
noJisipu3auus, Auppaxkuus, HHTepdepeHIus.

ObHnapyxeHnne nHPPAKPACHOTO U yAbTPa()HUOIETOBOTO U3TyUCHH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomut, nPAKMUKyM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacupocTpaHEHMs! 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[TpsimonuHeliHOE paclpocTpaHEHHE CBeTa B OJHOpoAHOW cpexe. Jlyu cBera.
To4euHbI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkoHbl oOTpakeHMsl cBera. IlocTpoenune u3z00paxeHUil B
wiockoM 3epkatie. Chepuueckue 3epkana.



[Ipenominenue cBera. 3akOHBI IpeIOMJICHUS cBeTa. AOCOJIOTHBIM MOKa3aTelb
npesomiieHnsa. OTHOCUTENBHBIN MTOKA3aTeNb IpeaoMiIeHNs. [I0cTOSHCTBO 4acTOThI cBETa
Y COOTHOILEHHE JUIMH BOJIH MPH NEPEX0JI€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PaHULlY
pazzena IByX ONTHYECKUX CPEL.

Xon myueit B mpusMe. Jucnepcus ceera. ClnoxHbIi cocTaB O6enoro cseta. LBer.

[TonHoe BHyTpeHHee oTpaxeHue. llpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaXKEHUS.

CoOuparomue U paccenBaromue JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKas CHJIAa TOHKOM JHMH3BL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOM
cepruyecKkoi JIMH3BI OT €€ TeOMETPUU U OTHOCUTEIBHOIO MIOKA3aTeNsl PEIOMIICHUSI.

dopMyna TOHKOU JINH3BI. Y BEJIMYCHHE, 1aBAEMOE JINH30M.

Xox ny4ya, OpOWIEANIErO JIMH3Y IIOJ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuyeckoi ocH. Iloctpoenne n3o0paxeHHit TOUKK U OTpe3Ka NMPSMOM B COOMPAIOIINX U
paccenBaroOLIUX JUH3aX U UX CUCTEMaX.

OnTtuueckue mpubopsl. Paspemaromas crnocoOHOCTh. ['na3 kak omnTuyeckas
cucrema.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBas ontuka. MHtepdepenius cBeta. KorepeHTHbIE MCTOUHUKHU. Y CIOBHS
HAOJIIO/IEHN MakKCHUMyMOB M MHMHMMYMOB B HHTEP(PEPEHLUOHHOM KapTUHE OT ABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepsl Ki1accndecknx HHTEpPEPEHIIMOHHBIX CXEM.

Hudpaxkuus ceta. JudpakuronHas pemérka. YciaoBHe HaOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB TpH MaJICHUU MOHOXPOMAaTHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckne yCcTpOHWCTBA M TEXHOJIOIMYECKHE MPOLECCHl: OUYKH, JIyMa, IMEPUCKOIL,
¢doToanmnapar, MUKpPOCKOII, MPOEKIIMOHHBIN anmnapar, MpoCBETIEHUE ONTUKH, BOJJOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenomMIIeHUs CBETA.

HaGuroieHre moyiHoro BHyTPEHHEr0 oTpaxkeHus. Mojienb cBETOBOA.

HccnenoBanue xoia CBETOBBIX MYYKOB uYepe3 IIOCKOMAPAIICNbHYIO MIACTUHY U
IpU3My.

HccnenoBanue CBOWCTB M300paKCHU B JIMH3AX.

Moenn MUKpOCKOIIa, TEJIECKOIIA.

Habmionenne untepdepeHnu cera.

HabumroneHre 1BeToB TOHKUX MJIEHOK.

Habmonenne nudpakuuu ceera.

N3yuenne qudpakiimoOHHON PEIIETKH.

Habmonenne qudpakiinoHHOTO CIEKTpa.

Habmronenue qucnepcuu cBera.

HaOnronenue nonsipusaiiuu cBera.

[TpumeHeHre NOoNSPOUI0B Ul U3YYEHUS MEXaHUYECKUX HAIIPSHKCHUIA.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomul, nPAKMUKYM.



M3mepenune nokasaress NpeJoMIICHUs CTEKIa.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO pacCTOSIHMsSI OT BellecTBa (Ha IpHUMeEpe
KUJIKUX JTMH3).

N3mepeHne GOoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JIMH3.

[TonyyeHne n300pakeHUs B CUCTEME U3 IUIOCKOTO 3€pKala U JIUH3BI.

[Tomyuenue n3o0paxeHus B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Habmonenue audpakunu, MHTEpQEepeHINH U NOISpU3alUU CBETa.

W3yuyeHne nonspu3annuy CBETa, OTPAXEHHOTO OT NOBEPXHOCTH JUIIEKTPUKA.

N3yuenue nHTepPepeHIn Ja3epHOTI0 U3IYYECHUS Ha IBYX IIETIX.

HaGnronenue nqucnepcum.

Habmonenue u uccnenoBanue TuppakOHHOTO CIEKTPA.

N3MepeHne MJIMHBI CBETOBOW BOJIHBI.

[TonyueHnne cnekTpa H3IY4YeHHUsS CBETOAMOJA IpPH MOMOIIM AU(PPAKIHUOHHOM
PELIETKY.

Paspnen 6. OcHOBBI clIeIHAJIBHON TEOPUH OTHOCHTEILHOCTH.

['paHMIBI TPUMEHMMOCTH KJIACCHYECKOM MeXaHuku. llocTymaTel cnenuanbHON
TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. lIpeoOpaszoBanus Jlopenna. YciaoBue
OpUYMHHOCTH. OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMEJUIEHME BPEMEHH U
COKpalICHUE JJINHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUILBI.

CBs3b Macchl C DHEPIHEM M HUMITYJIBCOM PEJIATUBUCTCKOW YaCTHULBL. DHEPrus
IIOKOSI.

TexHudyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI:  CIYyTHUKOBBIE
NPUEMHMKH, YCKOPUTEIIN 3aPSKEHHBIX YACTHUIL.

Y4eHUUecKHil SKCTIEpUMEHT, JTa0OpaTOPHbIE padOThI, MPAKTHUKYM.

Onpenenenue UMMyJIbca M HEPIHU PEISITUBUCTCKUX 4YacTull (1o Qororpadusim
TPEKOB 3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060it oyanusm.

PaBHOBecHOE TemioBOe M3IydeHHE (M3ITydeHHE a0CONMIOTHO YEPHOIro Tena). 3aKOH
cMmenieHus Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEprus U UMITYJILC (POTOHA.

®otoadpdexr. Ombitet A. I'. CronertoBa. 3akoHbl (oTodddekra. YpaBHEHHE
OitamreiHa s Gororddexra. «KpacHas rpanuna» ¢potodrddekra.

JlaBrienue cBeTa (B 4aCTHOCTH, JaBJICHHE CBETa HAa aOCOJIOTHO IMOTJIOLIAIONIYIO U
a0COJIIOTHO OTpaxkarolyto noBepxHocts). OnbiThl I1. H. JIlebenena.

BonHoBble cBolicTBa wactuul. Bomubel ne bpoinsa. [nuna Bonnel ae bpoinsa u
pa3Mepbl 00JaCTH JIOKAJIM3alUKM JBWKYyIIeWcs dacTulbl. KopmyckynspHO-BOIHOBOM
nyanusM. Judpakuus 3JIeKTPOHOB Ha KpUCTaJUIAX.

Crnenuduka wusMepeHuid B Mukpomupe. COOTHOIIEHHUS HeoNpeAeaEHHOCTEeN
['eit3enOepra.



TexHudueckne yCTpONCTBA M  TEXHOJOTMYECKHE IIPOLIECCHI:  CHEKTPOMETP,
dbotornement, GOTONATUUK, TYHHEIHHBIA MUKPOCKOTII, COJIHEUHAsi OaTapesi, CBETOAUOI.

Jlemoncmpayuu.

®otorh ekt Ha yCTaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3aKOHOB BHEUTHETO GoTOdh(DEKTa.

HUccnenosanue 3aBUCUMOCTHU CONIPOTHUBIICHUS MOJTYTPOBOIHUKOB oT
OCBENIEHHOCTH.

CBeToauon.

Conneunas Oatapes.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padbomol, npAKMUKYM.

Uccnenoanue horopesucropa.

N3mepenue nocrosinHoil [Inanka Ha ocHOBe uccnenoBanus Gporodddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAIIPSKECHHUSI.

Tema 2. @u3zuxka amoma.

OnbITBl IO UWCCIEOBAaHUIO CTpOoeHUs aroma. llnanerapHas Mopenp aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u moriomieHue (GOTOHOB MPHU TMEPEXoJie aToma C
OJIHOTO YPOBHS SHEPTHH Ha IPYTOM.

Buns! criektpoB. CieKTp ypOBHEN 3HEPTUH aTOMa BOLOPOAa.

CrnoHTaHHOE U BBIHYXKJICHHOE M3JIyuyeHHe cBeTa. Jlazep.

TexHuueckrne yCTpOMCTBA M TEXHOJOTHYECKHE IMPOILECCHI: CIEKTPAIbHBIM aHAIU3
(cnexTpockon), Jiazep, KBAaHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mogens omnbita Pesepdopna.

HaGnronenre nuHelyaThIX CIIEKTPOB.

YCTporCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHULL.

OnpenenieHne JJIMHBI BOJIHBI JIA3€PHOTO U3JTYUYEHHUS.

Yuenuueckuii akcnepumenm, nabopamopnuie padbomuol, npaKmuKym.

HaGmronenre nuHeyaToro CrekTpa.

HccnenoBanue croekrpa pa3pekeHHOr0 aTOMAapHOrO BOJAOPOAA W HU3MEPEHHUE
nocTostHHOM Punbepra.

Tema 3. @u3zuka amomHozo A0pa u INEMEHMAPHHIX YACHIUY,.

Hyxnonnas monens simpa I'eitzenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO
anpa. M3oronsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacman.
['amma-nu3nyyenue.

3aKOH paJMOaKTHUBHOrO pacnaja. PaanoakTuBHble M30TONBI B npupoje. CBoiicTBa
MOHU3UPYIOLLErO W3IydyeHHs. BiusHue pagvMOaKTUBHOCTM Ha JKHUBBIE OpPraHU3MBL.
EctectBennslii (hoH nznyuyenus. Jlozumerpus.

OHeprus CBsi3U HYKJIOHOB B siipe. SnepHble cuiibl. JlepexT Maccel sapa.

Anepubie peakuuu. [lenenue u cunres sanuep. SAnepHsie peakrtopsl. [Ipobdiaemsl

YIPABISEMOIO TEPMOSIIEPHOTO CHHTE3a. DKOJIOTMYECKUE AaCIEeKThl Pa3BUTHUA SAIEPHOMN
SHEPIreTUKMU.



Metoasl perucTpanu 1 UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHUL.

@OyHaMEHTAIbHBIE  B3aUMOJACUCTBUA.  bapuoHBI, ME30HBI U  JIEITOHBI.
[IpencraBnenue o CrannapTHoi Mojaenu. KBapK-riirooHHAst MOJEINb aJpOHOB.

®usuka 3a npeaenamu CrangapTHoM Mojenu. TéMHas MaTepusi U TEMHAs SDHEPTHSL.

EnnHcTBO (r3nuecKkoil KapTUHBI MHUpA.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: JO3UMETP, Kamepa
Bunecona, saepHbIil peakTop, TEPMOSAECPHBII peakTop, aroMHas OomM0Oa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKmuKym.

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOJIB30BAHUEM JI03UMETA.

W3ydenue nornomeHus 0eTa-4acTull AIFOMUHUEM.

Pa3pen 8. DiieMeHTBI aCTPOHOMHUY U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHOe M MHPOBO33PEHUYECKOE 3HAUYCHHUE
acTpoHoMuH. [IpuMEeHUMOCTh 3aKOHOB (PU3HUKHU I OOBSICHEHUS MPUPOIHI KOCMHUYECKUX
00BEKTOB.

Mertonpl  acTpOHOMHYECKMX  HcciaeqoBaHUM.  COBpPEMEHHBIE  ONTHYECKHE
TEJIECKOIIbI, PaIUOTEIECKOIBI, BHEATMOC(hEpHasi aCTPOHOMHS.

Bun 3Bé3aH0r0 HEOa. Co3BE3us, ApKHUE 3BE3 /b, ITIAHETHI, UX BUAUMOE JIBI)KCHHE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHeprumn CosHia v 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEpUCTUKHU. JlMarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTb». 3BE31bl TJABHOM IIOCJIEAOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» 1A 3BE3]l IJIABHOM MOCIIEIOBATEILHOCTH. BHYTpeHHEE CTpOEHHE 3BE3L.
CoBpeMEHHBbIE MPEICTABICHHS O MPOUCXOKIACHUH U 3BoJronnKu ConHIA U 3BE3/. DTallbl
JKU3HU 3BE3 .

Mnrneunsii IIyte — nHama [anaktuka. Ilonoxenwe wu nBmxkenue ConHua B
lNanaktuke. Tunel ramaktuk. Pagumoramaktku u KBasapel. UEpHbIE OBIPBI B SApax
rajakTHK.

Bcenennasi. Pacmmpenne Bceenennoit. 3akon Xab0ma. Pa3beranme ramnakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTpPOHOMUM.

Yuenuueckue navnwoenus.

HaGntonenus 3BE3MHOrO HebGa HEBOOPYKEHHBIM TJIa30M C  MCIHOJIB30BAHUEM
KOMITHIOTEPHBIX TMPUIIOKCHUN ISl OMpeNeNeHUs TMOJ0KEHUSI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE c03Be31usi CeBEpHOT0 MOIyIIapus U ipKUe 3BE3/bI.

Ha6monenus B Teneckon JIyHbl, IUIaHET, TyMaHHOCTEN U 3BE3AHBIX CKOIUICHUH.

DU3NYECKUH MPAKTUKYM.

CriocoObl u3MepeHus: (PU3NYECKUX BEJIUYMH C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
U(QPOBBIX HM3MEPHUTEIBHBIX MPHOOPOB W  KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCHUTENIbHBIE MOTPEHIHOCTH HM3MEpPeHU (U3NUYECKUX BEIHYUH.
OrieHKa rpaHull MOTPEIIHOCTEH.



[TpoBeneHne KOCBEHHBIX M3MEpPEHHH, HMCCIel0BaHUM 3aBUCUMOCTEN (PU3MUECKUX
BEIMYUH, IIPOBEpPKa MPEAJOXKEHHBIX TIHINOTe3 (BBIOOP U3 paldoT, ONUCAaHHBIX B
TEMaTUYECKUX pazfenax «YUEeHHYECKUH HKCIEPUMEHT, JabopaTopHble paboTHI,
MIPAKTUKYM).

O06o0maroiee NOBTOPEHHUE.

OO6o0uienre M cucTeMaTH3alUsl COAEpP)KaHUS pa3lenoB Kypca «MexaHukay,
«MonekynspHas (u3MKa U TEpMOJMHAMUKA», «NekTpoauHamuka», «Konebanus u
BOJIHBDY, «OCHOBBI CHEIMAIBHOW TEOPUHM OTHOCHUTENbHOCTH», «KBaHTOBas (usukay,
«OIJIEMEHTBI ACTPOHOMHUU U aCTPOPUZHKI.

Ponp ¢pu3uky 1 acTpOHOMUHU B 3KOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLMAIbHON U
ATUYECKON cdepax NeATeIbHOCTH YeJIOBEKa, pojib U MECTO (M3UKUM U aCTPOHOMHUU B
COBPEMEHHOM Hay4YHON KapTHMHE MHUpA, 3HAYEHHUE ONMUCATENIbHOM, CUCTEMATH3UPYIOLLIEH,
O0OBSACHUTENBHON U MPOTHOCTHYECKOW (QYHKUMN (PU3HUECKON TEOPHH, POJb PU3NUECKON
TEOpUH B (OPMHUPOBAHUM MPEACTaBIEHUN O (U3MUECKON KapTHHE MHpa, MECTO
¢u3nueckol KapTUHBI MHUpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTaBICHUI O IPUPOJE.

Me:xnpeamMmeTHbie CBA3M.

N3yuenue kypca ¢pusuku yriyOnaéHHoro ypoBHsa B 11 kimacce ocymiecTBisercs C
Y4€TOM COZIepKATENbHBIX MEXIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie noHaAmuUs, C6A3AHHLIE C U3YUEHUEM MEMO006 HAYYHO20
no3nanuA: SBIEHUE, HAYYHbIM (akT, rurnoTes3a, puznyeckas BEIMUMHA, 3aKOH, TEOPHUS,
HaOJIIO/IeHNEe, HKCIEPUMEHT, MOJEIUPOBaHUE, MOJENb, H3MEPEHHE, MOTPEIIHOCTH
U3MEpEHUH, H3MEPHUTENbHbIE PUOOPHI, U(poBas 1adopaTopus.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH. TpUroHOMETpHUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTopel M MX NOpOEKIMH HAa OCH KOOPAMHAT, CJIOXEHUEe BeKTOopoB. [IpousBoaHbIe
aneMeHTapHbIX (pyHKuui. [Ipu3Haku mogoOust TPEyroNbHUKOB, OMpEeNIeHNe IUIOIaan
IIOCKHUX (GUryp u 00bEMa Ted.

Buonozua: snextpudeckue SBICHUS B )KUBOW NPUPOJE, KOJeOaTeIbHbIE TBUKCHUS
B OKMBOM MpPHUPOAE, HKOJOTMYECKHEe PHUCKU TMpPH MPOU3BOJACTBE 3JIEKTPOIHEPTHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIOLIEN Cpeabl, YIbTpa3ByKoBas TUArHOCTUKA B
MeAUINHE, ONTHYECKHE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsI CTPYKTYpa TBEPIBIX TEIl,
MEXaHU3MbI 00pa30BaHUs KPUCTAITMYECKON PEHIETKH, CIIEKTPaIbHBIN aHAIH3.

T'eocpaghus: marHuTHbIE MOIIOCAa 3E€MJIM, 3aJIeKU MAarHUTHBIX pyad, (HOTOChEMKa
3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: TUPUMEHEHHE  IIOCTOSHHBIX  MAarHUTOB,  JJEKTPOMAarHUTOB,
AIIEKTPOABUTIATENDb SIKOOM, reHepaTOp MEPEMEHHOIO TOKA, MHAYKLIMOHHAS I1€4b, JTUHUU
IIEKTpONEpeay, 3JIEKTPOJBUraTeNlb, panap, paauoONpPUEMHHUK, TEIEBU30pP, AHTEHHA,
tenegon, CBU-neus, yapTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, IPOCKIIMOHHBIN anmnapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIIyTHUKOBbIE NPUEMHUKHU, sJEpHas
DHEPreTHKA U IKOJIOTUUECKHUE aCIIEKThI €€ pa3BUTHS.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS ITPOI'PAMMSBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «®Dusuka» JOIKHBI
OoTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
LEHHOCTSM POCCHUHCKOro OOIIECTBA, pACIIMPEHUE JKU3HEHHOIO OMNbITa M OMNbITa
JEATEIbHOCTU B TMPOLECCE pealn3alldd OCHOBHBIX HalpaBiICHUN BOCIUTATEIbHOU
JEATEIBHOCTH, B TOM YHCIIE B YACTH:

IrPAKAAHCKOI0 BOCIIUTAHUSA:
e c(hopMHPOBAHHOCTH TPAXKTAHCKOW MOZHUIMKM OOydYaroIIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIIECTBA;
® [PUHATHE  TPAAMIMOHHBIX  OOIIEYETIOBEUYECKMX  T'YMAaHUCTHYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpECaX TI'PaKIaHCKOTO

oO11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHu3aluy;

® YMEHME B3aMMOJICUCTBOBATh C COLMAIBHBIMM MHCTUTYTAMH B COOTBETCTBUU C

uX QYHKIMSIMU 1 HA3HAUCHHUEM;

® TOTOBHOCTb K T'YMaHUTAapHOMN U BOJIOHTEPCKON NEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIINTAHUS:
e c(hopMHUPOBAHHOCTH POCCUICKOI rpakIaHCKON UACHTUYHOCTH, IaTPUOTU3MA;
e [ICHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHUMBOJAM, JIOCTHKEHUAM
POCCHICKHMX YYEHBIX B 00JIACTH (PU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA
e c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUUYECKOTO MMOBE/ICHUS;
® CIOCOOHOCTH OIICHMBATh CUTYallMIl0O M TPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B
JIEATEIIbHOCTHA YUYEHOTO;
® 0CO3HaHHWE JUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUMBOTO OyIyIIEro.
3CTETHYECKOIr0 BOCIIUTAHMSA .
® HCTETMYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl ICTETUKY HAay4HOIO TBOPUYECTBA,
npucymero Gpu3nIeckon Hayke.
TPYA0BOI0 BOCIIUTAHHSA:
® UHTEpeC K pa3iuyHbIM cepaM npopecCHOHATBHOMN AESITENIbHOCTH, B TOM YHCIIe
CBSA3aHHBIM C (PU3MKOW M TEXHUKOM, YMEHHE COBepLIaTh OCO3HAHHBIA BBHIOOP
Oymymieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIE TUIAHBI;
® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPa30BaHUIO B OOIACTH
(GU3MKN Ha IPOTSHKECHUH BCEH JKHU3HH.
IKOJIOTMYECKOr0 BOCIIUTAHMSA:



c(OPMUPOBAHHOCTh  JKOJIOTMYECKOW KYJIBTYpbhl, OCO3HaHHE TJI00ATBHOTO
XapakTepa IKOJIOTMUECKUX TPpodIieM;

IJITAHUPOBAHUE W OCYILIECTBICHHUE JICWCTBHI B OKPYXKAIOLIEH Cpelle Ha OCHOBE
3HAHUA LEJIEN YCTOMYMBOIO Pa3BUTHS YEI0BEYECTBA;

pacIIMpEHUE OMbITA AEATEIBHOCTU 3KOJIOTMUECKON HAIpPaBJIEHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAaHUH 10 (pU3UKE.

HMEHHOCTH HAYYHOT'O MO3HAHUSA

c(OpMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI PU3UYECKON HAYKH,

OCO3HAHME IIEHHOCTH HAyYHOW JESTeNIbHOCTH, TOTOBHOCTH B TIpollecce
u3ydeHus: (U3MKKA  OCYIIECTBISATH TMPOEKTHYID M HUCCIEIOBATEIbCKYIO
NeATeNTbHOCTh WHIWBHUIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
Bba3oBble JJornueckue I1eCTBUA:

CaMOCTOSITEIBHO dbopMynupoBaTh " aKTyaJu3UpOBaThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEITENbHOCTH, 3aJaBaTh IapaMEeTpbl W KPUTEPUU HX
JOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B PaCCMATPUBAEMBIX (PU3NUECKUX
SABJICHUSIX;

pa3pabaTbiBaTh IUIaH pELICHHUS MpoOJeMbl C Y4ETOM aHalu3a HMEIOIIMXCS
MaTepUaIbHbIX U HEMATECPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YyJbTAaTOB
L[EJIIM, OLICHUBATh PUCKH IOCIIEICTBUM NEATEIBHOCTH;

KOOPJAWHUPOBATH U BHIMOIHATH pabOTy B YCIOBHUAX PEATHHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHNUE TIPU PELICHUH KU3HEHHBIX MTPOOIIEM.

Ba3zoBrlie ucciienoBare/ibCKUe IeViCTBUA

BJAJIeTh HAyYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMH TOHATHSAMH W METOJaMHU
buznueckoi HayKH;

BJIAJICTh HABBIKAMH y4EOHO-HCCIENOBATEILCKON U MPOEKTHOW JCATEIHHOCTH B
obnacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOIOB pEIIeHUs 33a1a4 (PU3NUECKOTO COAEPKAaHUs, MPUMEHEHHUIO PA3IUYHBIX
METOJIOB MTO3HAHUS;

BIAJeTh BUAAMU JEATEIFHOCTH IO TIOJyYEHHIO HOBOTO 3HAHHSA, €ro
UHTEPIIPETAIH, MPeoOpa3soBaHUIO U NPUMEHEHHIO B Pa3lUYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TP CO3AAHNN y4EOHBIX TPOEKTOB B 00JaCTH (DU3HKH;



BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W M AKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TMIOTE3y €€ PElIeHUs, HaXOAUTh apryMEHTHI JJIs JOKa3aTeabCTBa
CBOUX YTBEPKJICHUM, 3aaBaTh [TapaMeTPbl U KPUTEPUH PEILICHHUS;
AQHAJM3UPOBAThH MTOJYYEHHBIE B XOA€ PEUICHUS 33/1a4d Pe3yJIbTaThl, KpUTUUECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3BMEHEHUE B HOBBIX YCIOBUSAX;
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3agaul B 0Opa3oBaTelIbHOM
NESITENBHOCTH, B TOM YHUCIIE TIPU U3yYeHUHU HU3HKHY;

JTaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAaHUSA MO (QU3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHEEATENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTEH;

BBIIBUTATh HOBBIE UJIEH, PEIaraTh OPUTMHAJIbHBIE MTOJXObl U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 3a7a4H, JOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanueii:

BJJICTh HABBIKAMH ITOJYYCHHS HHPOpMAIUu (U3HUECKOTO COJCPIKAHHS W3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBIIATH IOWCK, aHAIU3,
CUCTEMATH3aIlMI0 U WHTEPIPETAINI0 WHGOPMAIIMKA Pa3IUYHBIX BHJIOB U (opM
IIPEICTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(MOPMAITUH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTHH
B PCIICHUW KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3alMOHHBIX 3a7a4 C
coOmoieHeM TpeOOBaHUK SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepeKeH s, TPABOBBIX U ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPKAHUSA B PA3IMUHBIX opMaTax ¢ yIETOM
Ha3HavYeHUS WHGOpPMAIMM W IIEJICBOM ayJUTOPHH, BBIOMpas ONTHUMAJILHYIO
dbopMy MpeCTaBICHUS ¥ BU3YaJIU3AIIHH.

KoMMyHuKaTHBHBIC YHHBepCaJbHbIe YUeOHbIe 1eiiCTBUA:

OCYILIECTBIISITh OOILIIEHHE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKY KOH(PIUKTHRIX CUTYallMid U CMT4aTh KOH(QIUKTHI;
pa3BEPHYTO M JIOTUYHO H3JIAraTh CBOI TOYKY 3pPEHHSI C HCIOJb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIOJB30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIWUBUAYATbHON
paboThI;

BHIOMpATh TEMAaTUKy M METOABl COBMECTHBIX JCHCTBHHA C YYETOM OOMIMX
WHTEPECOB U BO3MOYKHOCTEH KaXkJIOTO WiIeHA KOJIICKTHBA,

NpUHUMATh  LEJIW  COBMECTHOW  JIESTENbHOCTH,  OPraHW30BHIBATH U
KOOPJAMHHUPOBATh JACUCTBHA MO €€ TOCTHM)KEHHUIO: COCTAaBIAThH IUIAH JCHCTBHH,
pacmpenensaTh poiau ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIATh pe3yJbTaThl
COBMECTHOM pabOTHI;



OIICHMBATh KaY€CTBO CBOETO BKJIAJIa M KaXXJOTO YYaCTHUKA KOMaHIbl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OIEHUBAaTh WJEH C TO3HWIMM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYILIECTBIIATh IMO3UTUBHOE CTPATETHMYECKOE TMOBEACHHUE B  PA3JIUYHBIX
CUTYyaIUsIX, IPOSBIISITH TBOPUECTBO U BOOOPAKEHHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIEe JeHCTBUS
Camoopranuszanmsi:

CaMOCTOSITEIbHO OCYLIECTBIISITh IMO3HABATEIBHYIO JIE€ATEIBHOCTh B 00JIACTH
GU3UKM U aCTPOHOMUH, BBISBISATH MNPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
cOoOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIbHO COCTABJIATH IJIaH PELIEHUs pACUETHBIX U KAUECTBEHHBIX 3aj1ay,
IUTAaH BBITIOJIHEHUSI TPAKTHUUECKOH paboThl ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIupsTh PaMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATNIOYTCHHIH;
NenaTh  OCO3HAHHBIM  BBIOOp, AapryMeHTHpOBaTh €ro, Oparb Ha cebd
OTBETCTBEHHOCTb 3 PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IPYIAUIIMU B 00JaCTH HUZUKH,
MOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAJIbHbI HHTE/VICKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIIBTATOB LIESAM;

BJIQ/ICTh HABBIKAMH ITO3HABATEIILHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN U MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCIIOJIb30BaTh NMPUEMBI pedieKcuu JUisi OLIEHKH CHUTYaIluu, BBIOOpAa BEPHOTO
pelIeHus;

YyMETh OIICHUBAaThb PHUCKHU M CBOECBPEMEHHO NPUHUMATh PELICHUS IO HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI W aApPryMEHThl JPYTrUX TMpU aHAIU3E PE3yJbTaTOB
JIEATEBHOCTH;

MpUHUMATH ce0s1, TOHWMasi CBOM HEJIOCTATKU U JOCTOUHCTBA,;

IPUHUMATh MOTHBBl W ApPryMEHThl JAPYTUX IPU aAHAIN3E PE3yJbTaTOB
JIEATENBHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTHUX HA OLMIUOKH.

B mpouecce mocTmkeHUs IMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPaMMBI MO (PHU3UKE
JUIsL YPOBHS CpeIHEro oOmiero oOpa3oBaHHs y OO0y4aloUIMXCs COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEJUIEKT, MPEATOIaralonmi chOpMUPOBAHHOCTS:



CaMOCO3HAHMSI, BKIIFOYAIOIIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BHJICTh HAINPABJICHUS PAa3BUTHS COOCTBEHHON SMOIMOHAIBLHOMN
chepsl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMCHHE IPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aTalTHPOBATBCA K
OMOIMOHAIBHBIM HM3MEHEHUSM U TMPOSIBISITH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIlUH, BKJIIOYAIONICH CTpPEMJICHHE K JOCTH)KCHHUIO IENU |
ycIiexy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HCXOMS M3 CBOMX
BO3MOXXHOCTEH;

OMIIATHH, BKIIOYAIONIEH CITOCOOHOCTHh MOHUMATh SMOITMOHAIBLHOE COCTOSHUE
JIPYTHX, YYUTBIBATH €0 TPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEIKUBAHUIO;

COILMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JPYTUMHU JIIOJIbMU, 3a00THTBCS, TIPOSIBIISTh HHTEPEC U pa3peniaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3YJIbTATBI

K xonmny obyuenus B 10 Knacce mpenMeTHBIE pe3yJabTaThl Ha YriayOJE€HHOM YPOBHE

JOJKHBI OTpaxkaTh CPOPMUPOBAHHOCTD y 00YUAIONTUXCS YMEHUN:

NOHUMATh POJIb (PU3UKU B SKOHOMUYECKOW, TEXHOJIOTMUECKOM, IKOJIOTHIECKOH,
COLIMANBHON M 3THYECKOM cdepax AEATEIBHOCTH YEIOBEKa, POJIb U MECTO
¢u3MKH B COBpEMEHHOW HAay4YHOW KapTHHE MHpa, 3HAYCHHE ONHCATEIHHOM,
CUCTEeMATH3UPYIOIIEH, OOBSCHUTEIIBHOW UM  MPOTHOCTHYECKOW  (QyHKUIUN
(GU3NIECKON TEOpUM — MEXaHHKH, MOJEKYISIPHOH (PU3UKHA M TEPMOJIUHAMUKH,
ponb (u3MUecKkoil Teopur B (HOPMHPOBAHUU TMPEACTABICHUN O (U3HUECKON
KapTHHE MUPA;

pa3iauyaTh YCIOBUS MPUMEHUMOCTH MOJENEH (QU3UYECKHX Tel M IMPOIECCOB
(sBIIEHUWIT): WHEpIUaNbHAs CHCTeMa OTCcuéTa, aOCONIOTHO TBEPAOE TeEJoO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE MABIKEHHE, CBOOOJHOE TMaJCHHUE,
abcomoTHO ympyras jAedopmaiusi, aOCONIOTHO yOpyroe #  aOCOJIIOTHO
HEYNIPYroe  CTOJIKHOBEHHUS, MOJEIM Ta3a, JKUAKOCTH H  TBEPIOTO
(KpUCTAIIITMYECKOTO) TeNa, HICANbHBIM Ta3, TOYCYHBIH 3apsll, OIHOPOIHOE
AIIEKTPUUYECKOE TTOJIE;

pa3nuyath ycinoBHsl (TpaHUIIbI, 00JACTH) IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHMMATh BceoOmuil xapakrep (pyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHMYEHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aQHAIM3UPOBATH U OOBSICHITH MEXaHMYECKHE TMPOILIECCHl U SBJICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIbHOCTh MEXaHUYECKOTO
NBUKEHUS,  (OPMYNIBI  KHHEMAaTUKH  PAaBHOYCKOPEHHOTO  JIBHDKCHUS,
npeoOpaszoBanus ['amuiest i CKOPOCTH M TepeMelleHus, 3akoHbl HploToHa,



IIPUHUUIT OTHOCUTEIBHOCTU ['anmuiesi, 3aKOH BCEMUPHOIO TIATOTEHHUSI, 3aKOHBI
COXpaHEeHHs] HMITYJIbCA W MEXAHMYECKOW DHEpPruH, CBsA3b pabOThl CHUIIBI C
U3MEHEHHEM MEXAaHWYECKOM 3HEpPIruH, YCJIOBHS PABHOBECHSI TBEPIOTO TENA),
IpU 3TOM MCHOJIb30BaTh MaTEMaTHYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3bIBaTh
YCJIOBHUSl TMPUMEHUMOCTH (U3MYECKUX 3aKOHOB: MpeoOpa3oBaHuil [amumies,
BTOPOTO M TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HUMIIyJbCa U
MEXaHUYECKOW JHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

AQHAIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBJIEHUS, HCIOIb3YS
ocHOBHble TonokeHHss MKT u  3akoHbl  MOJEKyIsIpHOH (U3MKH U
TEPMOJUHAMUKH (CBSA3b JABJICHUS HJICAJTHHOTO ra3a co CpelHeld KMHETHYeCKON
DHEPIUEW TEIUIOBOTO [JBWKECHHMS W KOHUEHTpAlUeld €ro MOJEKYJ, CBS3b
TEMIIEpaTypbl BEIIECTBA CO CpPEAHEH KHWHETHUYECKOM SHEprueil TEemioBOro
JBIKCHHSI €r0 YacTHUL, CBSI3b JABJICHHS HWACAIBHOIO ra3a ¢ KOHIICHTpAaLMEH
MOJIEKYJI U €ro TeMIiiepaTypoi, ypaBHeHne MeHnaeneeBa—Knaneiipona, nepBslii
3aKOH TE€PMOJIMHAMUKH, 3aKOH COXPAHEHHUs SHEPrUU B TEIUIOBBIX IpoLEccax),
IpU 3TOM MCIOJIb30BaTh MaTE€MaTUYECKOE BBIPAXKEHHWE 3aKOHOB, YKA3bIBaTh
YCJIOBHUSI IPUMEHUMOCTH ypaBHeHUsI MennaeneeBa—Knanelpona;

AQHAIM3UPOBATh U OOBSACHATH AIIEKTPUYECKUE SIBJICHUS, UCIOJb3YysS OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOAUHAMUKU (3aKOH COXPAaHEHHUS AIIEKTPUUYECKOTO
3apsAna, 3aKkoH KysoHa, NOTEeHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO M0JIs1, IPUHLIUIL
CyHEepIO3ULMN  JJIEKTPUYECKUX MOJEH, NpPHU OTOM YKa3blBasg YyCIOBHUS
IpUMEHMMOCTHU 3akoHa KyiloHa, a Takke NMpakTUYECKU BAKHBIE COOTHOILUEHUS:
3akoHbl OMa JUIsl y4acTKa UENH U JJIsI 3aMKHYTOW 3JIEKTPUYECKOM 1ENH, 3aKOH
Jxoynsa—Jlenna, npasuia Kupxroda, 3axonst @apases A1 S71EKTPOIN3a);
ONHUCHIBaTh (PU3MUECKUE TIPOLECCHl U SBICHHS, HWCIHOIb3Ysl BEJINYHMHBIL:
[IepeMELICHUE, CKOPOCTh, YCKOPEHHE, UMIIYJIbC Tela U CUCTEMBI Tel, CHUIA,
MOMEHT CWJIBbI, JABJICHUE, NMOTCHUHUAJIBbHAS JHEPIrus, KUHETUYECKas JHEpPrus,
MeXaHu4ecKasi SHeprusi, padboTa CHUJIbl, IICHTPOCTPEMUTEIBHOE YCKOPEHHE, CHila
TSYKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHUSI, MOIIHOCTb, SHEPTUs B3aUMOJACHCTBUS
Tena ¢ 3emnéil BOMM3M €€ MOBEPXHOCTH, JHEPIrus ynpyrou aepopmanuu
NPYXKHUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIOTHAs TemIiepaTypa Teia, pabora B
TEpPMOJMHAMUKE, BHYTPEHHSS SHEPTHS HICATHHOTO OJIHOATOMHOIO rasa, pabora
UJCATbHOTO Tra3a, OTHOCHUTENbHasi BJIaXHOCTb Bo3ayxa, KIIJ[ wupeambpHOrO
TEIJIOBOTO JBUTATENS; MIEKTPUUYECKOE I10JIEe, HANPSHKEHHOCTD JJIEKTPUYECKOIO
MOJIs, HANpsDKEHHOCTh MOJISI TOYEYHOTO 3apsiia WIHM 3apsHKEHHOTO Iapa B
BAKyyM€ M B JUIJICKTPUKE, MOTCHLUMAN JJIEKTPOCTATUYECKOrO IOJIA, Pa3sHOCTb
MOTEHIMAJIOB, JJIEKTPOJABIXKYIIAsA CHJIa, CHJIa TOKA, HANPSHKEHUE, MOIIHOCTH
TOKa, DJIEKTpUYECKasi €EMKOCTh IUIOCKOIO KOHJEHCATOpa, COIPOTHUBIICHUE
y4acTKa LeNu C IOCJIENOBATEIbHBIM M NapajUIeJbHbIM  COEJUHEHUEM
PE3UCTOPOB, IHEPTUS DIEKTPUUECKOTO M0JII KOHAECHCATOPA;

OOBSICHATH OCOOCHHOCTH TNPOTEKAHWSA (DU3MUECKUX SIBICHUH: MEXaHHYEeCKOe
JBIKCHHE, TEIUIOBOE JBM)KCHUE YACTUL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,



OpoyHOBCKOe ABMkKeHHE, nudPy3us, ucnapeHue, KUIEHWE U KOHJEHcaIus,
IJIABJICHUE U KPUCTAJUIN3ALINsl, HAIIPaBJIECHHOCTh TEIUIONEpeaaut, JICKTPU3aLUs
T€J, SKBUMOTEHLINATBHOCTh TOBEPXHOCTH 3apsHKEHHOIO TPOBOAHHKA;
MPOBOJIUTh HCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (PU3NUECKON BEJIMYUHBI OT
JIPYroil ¢ MCHOJIb30BAHMEM NPSIMBIX HM3MEPEHUW, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOITYYEHHOW 3aBUCUMOCTU (PU3UYECKUX
BEJIMYMH B BUE rpaduKoOB ¢ YUETOM aOCOJIOTHBIX MOTPENIHOCTEN M3MEpEeHuH,
JIeNIaTh BBIBOJBI IO PE3YNIbTATAM HUCCIIEA0BAHMUS;

MPOBOAUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIIMYUH, IPU 3TOM BbIOMpATh
ONTUMAJIbHBII METOJl M3MEPEHHMsI, OLIEHUBATH AOCOIIOTHBIE M OTHOCUTENIbHbBIE
MOTPEUIHOCTH HPSIMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHl MO NPOBEPKE MPEIJI0KEHHOW THIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT, COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, AaHAJIM3HPOBATH
MOJIYYEHHBIE Pe3yJIbTaThl U JENaTh BBIBOJ O CTATyCE MPEI0KEHHONW TUIIOTE3BL;
cobmoaTh mpaBuiia 0€30MacHOrO TPyAa MPH MPOBEACHUU HCCIEIOBAHUM B
pamMKax y4eOHOTO 3KCIEpPUMEHTa, MPAaKTUKyMa U y4eOHO-HUCCIIEe10BaTEIbCKON U
MIPOEKTHON JIESITENIBHOCTH C HCIOJIb30BAHHUEM HM3MEPUTEIbHBIX YCTPOWUCTB H
1a00paTopHOro 000PYI0BAHUS;

pemaTth pacu€THbIE 3a7a4i C SBHO 3aJlaHHOW M HESABHO 3aJIaHHOW (PU3UUECKOM
MOJIETIbIO: Ha OCHOBAaHUHU aHAJIM3a YCIOBUS OOOCHOBBIBATH BbIOOP (U3HUECKOM
MOJIENIM, OTBEYarolleld TpeOOBaHUSAM 3aJaud, MPUMEHSITh (OPMYIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MUYECKUX TEOpUH MpU HCIOJIb30BaHUU
MaTEMaTUYECKUX METOJAOB PEIICHU 3a/lad, IPOBOJAUTH Pacdy€Thl HA OCHOBAaHUU
UMEIOLIUXCSl TaHHBIX, aHAJIM3UPOBATh PE3yJbTaTbl U KOPPEKTUPOBATH METOJIbI
pELIEHUs ¢ YYETOM MOJTYYEHHBIX PE3YJIbTaTOB;

pelaTh KayecTBEHHbIE 3ajaud, TpeOyrollue NMPUMEHEHUs 3HaHWH M3 pa3HbIX
pa3znenoB Kypca (U3MKH, a TaKXKe WHTErpalMy 3HAHUN U3 JAPYTruxX MpeaIMeTOB
€CTECTBEHHO-HAyYHOTO  I[MKJa:  BBICTpAaWBaTh  JIOTHYECKYIO  IIETIOYKY
paccyXJIeHHI ¢ ONOpOoi Ha U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUe
SIBJICHUS,

UCIOJIb30BATh TEOPETUYECKUE 3HAHUS NJIs1 OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl  WM3MEpPUTETBHBIX  NpPUOOPOB,  TEXHUUYECKUX  YCTPOHCTB  H
TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOANTH MPUMEPHI BKJIAJAa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATh M OIEHUBATH TOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESITENIbHOCTU 4YeJIOBEKa, CBSI3AHHOM C (PU3MYECKUMU MpOoIEccaMu, ¢ MO3UIUN
HKOJIOTMYECKOM 0€30MacHOCTH, IpeICTaBICHUI 0  palMOHAIBHOM
IIPUPOJOIIOIb30BAHNH, & TAK)KE Pa3yMHOM MCIOJb30BaHUU JOCTHXKECHUN HAyKU
¥ TEXHOJOTHH JUIS JaIbHEHIIEr0 Pa3BUTHSI YEIOBEYECKOT0 O0IIEeCTBA;



OPUMEHSTh PA3IMYHbIE CHOCOOBI paboThl ¢ wuHPOpManuen (u3muecKoro
COJIEpP>KAHMSI C MCIOIb30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJOTHUH,
OpU 3TOM HCIIOJIb30BAaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOTUU IS
IIOMCKAa, NEepepadOTKM U TMpPEAbABICHUS YYEOHOM W Hay4YHO-IOMYJSPHOU
UHpOpMaLMU, CTPYKTYPUPOBaHUS U HHTEPIIpETalluy HHPOPMALIUHU, TIOTYYEHHOM
U3 pa3IUYHbIX MCTOYHHMKOB, KPUTHYECKH aHAJU3UpPOBAaTh IOJIYyYaEMYIO
UHPOpPMALMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KAK Ha OCHOBE HMEIOIIHUXCS
3HAaHWM, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA UH(OPMALINH;

HpPOSIBJISITh OPraHU3ALMOHHBIE U IO3HABATENIbHBIE YMEHUS CaMOCTOSTEIIBHOTO
NpUOOPETEHNsT HOBBIX 3HAHUI B MPOLIECCE BHINOJHEHUS MPOEKTHBIX U yYEOHO-
UCCIIeI0BATENIbCKUX padoT;

paborarh B TIpyIlIe C HWCHOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTaHUPOBaTh pabOTy TPYIIBL, PAMOHAIBHO pacCHpedessiTh eSTeNIbHOCTh B
HECTaH/JAPTHBIX CHUTYyallMUsX, aJEKBAaTHO OLIEHMBATh BKJIAJ KaXKIOrO U3
YYaCTHHMKOB I'PYIIBI B PELICHUE PacCMaTpUBAEMOM Mpo0IIeMBl;

OpOSIBJISITH MOTHMBALIMIO K Oyaymieidl npodeccnoHaabHOW AEATEIbHOCTH 10
CHEMATIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

K xonmy obyuenus B 11 Knacce mpenMETHBIE pe3yJabTaThl Ha YriayOJE€HHOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUM:

MMOHUMATh POJIb (PU3UKU B AKOHOMHUYECKOM, TEXHOJOTHYCCKOM, COIMATBHOU H
ATHUYECKONH cdepax AesTeNbHOCTH 4YelOBeKa, pPOJdb M MecTo (U3UKU B
COBPEMEHHOM HAyYHOW KapTUHE MHUpa, POJIb ACTPOHOMHUU B IPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEHIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHUE  OMHCATEIBHOM,  CUCTEMATU3HUpYIOUIeH, OOBACHUTEIBHOU U
MPOTHOCTUYECKONW (YHKIMH (PU3HYECKONM TEOpUHU — DJICKTPOJAMHAMHUKH,
CHeUalbHON TEOPUHU OTHOCUTENbHOCTH, KBAHTOBOM (DU3UKHU, pOJIb PU3NUECKOMN
TEOpUH B (POPMUPOBAHUH TIPEICTABICHUN O (PU3NUECKON KApTUHE MHUPA, MECTO
¢busznueckoil KapTUHBI MHpa B OOLIEM PSSy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX IIPEACTABICHUN O IIPUPOJE;

pa3nuyaTth YCIOBHUS NPUMEHHMMOCTH MOjeied (DU3MUecKuX Teln W MPOIECCOB
(sIBIEHMIA): OJHOPOAHOE DJIEKTPUYECKOE M OAHOPOJHOE MArHUTHOE IO,
rapMOHMYECKHEe  KojieOaHUs,  MaTeMaTUYeCKU  MasATHUK,  HJCaTbHBIN
OPY)KUHHBIA MasTHUK, TaPMOHWYECKHE BOJHBI, HACAIbHBIN KoJeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJENIE aToMa, aTOMHOTO SiJpa U KBAHTOBOW MOJENIH
CBETA;

pasnuyaTh ycJIOBHs (TpaHULbI, 0071aCTH) MPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB,
MOHUMATh BCEOOIIN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh
HCII0JIb30BAHMS YACTHBIX 3AKOHOB;

AQHAIM3UPOBATh U OOBICHATH DSJECKTPOMATHUTHBIE TMPOLIECCHl U SBICHUS,
UCIIOJIb3YSl OCHOBHBIE ITOJIOKEHMS M 3aKOHBI DJIEKTPOAUHAMUKHU U CIIELIUAIIBHOU
TEOPUU OTHOCUTENBHOCTU (3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsjia, Cuiia



Awmriepa, cuna JlopeHiia, 3aKOH 3J1€KTPOMarHUTHOW MHAYKIUHU, paBuiio JIeHua,
cBs3b DJ[C caMOMHAYKIMHM B 3JIEMEHTE DJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
U3MEHEHHS CWIbl TOKa, MOCTYNAThl CIEHHMAIBHON TEOPUHU OTHOCUTEIBHOCTH
OWHINTEHHA),

aHANIM3UPOBATh U OOBACHATH KBAHTOBBIC IPOLIECCHl U SIBICHUS, HCHOJIb3YS
MOJIO)KEHHSI KBAaHTOBOM (u3MkHM (ypaBHeHHE OWHIITEHHa a1 (oToaddexra,
HmepBeli M BTOpPOM  mocTynaTel  bopa,  mOpUHIMI ~ COOTHOUICHHS
HeomnpenenéHHocTel ['eli3eHOepra, 3akOHbl COXpaHEHMsI 3apsJOBOrO U
MaccOBOTO YHCEI M JHEPrUM B SAEPHBIX PEAKIMIX, 3aKOH PaJUOAaKTUBHOIO
pacrmana);

ONMKCHIBaTh (PU3UYECKUE TIPOIECCHl W  SIBICHHS, WCIONb3YS BEJIMYUHBI:
HANPsLKEHHOCTD AJIEKTPUYECKOTO MOJIsl, HOTEHIIUAT AIEKTPOCTATHYECKOTo OIS,
Pa3HOCTH MOTEHIMANIOB, SJEKTPOJBIKYINAS CUIa, MHAYKIIMS MarHUTHOTO TOJIS,
MarHMTHBIA MOTOK, cuia AMIlepa, MHIAYKTUBHOCTb, 3JEKTPOJBMIKYILAs CHJIA
CAMOMHIIYKIIUM, OHHEPrusi MarHUTHOTO TOJsl  TPOBOJHHMKA C  TOKOM,
PEJIATUBUCTCKUI HWMITYNIbC, TIOJHAsl HHEPrusi, DSHEPrusi TIMOKOs CBOOOJHOM
YaCTHIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsij sAlipa, SHEPTus
CBSI3M sI/Ipa;

O00BSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3NUECKUX SBJICHUMN: SJIEKTPOMarHUTHAsS
UHAYKIMS, CAaMOMHAYKIMS, PpE30HaHC, HHTepdepeHIus BOJH, AUPpaKIus,
TUCTIEpCUs, TOJTHOE BHYTPEHHEE OTpaxeHue, (OTOIMEKTpUUECKH 3PdeKT
(potoapdexr), anpda- u Oerta-pacmanbl sAAep, TramMMa-uU3IydeHUE SIeEp,
¢du3nyecKre NPUHLHUIIEI CIIEKTPATILHOTO aHAIN3a U PabOTHI Ja3epa;

ONpeeNATh HANpaBlIeHUEe MHAYKIMM MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cwiibl AMriepa u cuiisl Jlopenua;

CTPOUTh U300pa’keHue, CO37AaBacMoe IJIOCKMM 3€pKaloM, TOHKOW JIMH30H, U
pPAacCUUTHIBATh €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOIOJIATAIONINE aCTPOHOMUYECKUE MOHITHS, TEOPHUH U 3aKOHBI
JUIA aHaau3a U 00BsACHEHHS (PU3NYECKHUX MPOLIECCOB, MPOUCXOSAIINX B 3BE3IAX,
B 3BE3/IHBIX CHCTEMax, B MEXKIaJlaKTHUECKON Cpejie; ABMKEHUsS HEeOECHBIX Tell,
ABOJIIOIUM 3BE3]1 M BeeleHHoil;

OPOBOJUTH  HCCIIEIOBAHHWE  3aBHUCHUMOCTEH  (U3MYECKMX  BEIMYMH  C
UCTIOJIB30BAHUEM TPSMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
¢bukcupoBaTh pe3yNabTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEITUYHH B
BUe TpapuKOB € YYETOM aOCONIOTHBIX MOTPEHIHOCTEH W3MEPEHUH, NeNaTh
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEeI0BaHUS;

IPOBOAUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIIMYUH, MPU 3TOM BbIOMpATh
ONTUMAJIbHBII METOJl MU3MEPEHHUs], OLIEHUBATh AOCONIOTHBIE U OTHOCHUTENIbHbIE
MOTPEUTHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

NOPOBOJUTH OMBITHl MO TPOBEPKE MPEAIOKEHHOW THIOTE3bl: TUIAHUPOBATH
AKCIEPUMEHT, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, AHAJIU3HPOBATH
MOJIyYEHHBIE pe3ybTaThl U I€NIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THIIOTE3bI;



OMNUCHIBATh METO/bI MOIYyUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOmroaTh mpaBmiia O€30MAaCHOTO TpyJa IMPHU MPOBEICHUU HCCIEAOBAHUNA B
paMKax y4eOHOTO IKCIEPUMEHTa, MPaKTUKyMa U y4eOHO-HUCCIIe10BaTEIbCKON U
MPOCKTHON JIESITEIIbBHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U
71a60paTOPHOTO 00OPYIOBAHNS;

pemiath pacy€THbIC 3a7aud C SIBHO 3aJJaHHOM M HESBHO 3a/laHHOM (hrU3MYecKon
MOJIETIbIO: Ha OCHOBAaHWHW aHaju3a YCIOBUS BBIOMpATh (U3NYECKHUE MOJEINH,
OTBEYalollue TpeOOBaHUAM  3aJa4yd, MPUMEHATH (DOPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MYECKUX TEOPHM TMpH HCIOIb30BAaHUU
MaTEeMaTHYE€CKUX METOJOB pelIeHUs 3a7ad, MPOBOAUTH Pacu€éThl HA OCHOBAHUU
MMEIOIIMNXCS JTaHHBIX, AaHAIM3UPOBATh PE3YNIbTaThl U KOPPEKTUPOBATH METOIBI
perieHus ¢ y4€TOM MOTYyUYEHHBIX Pe3yJbTaToB;

peraTh Ka4yeCTBEHHBIC 3a/laud, TpeOyrolue NMPUMEHEHUsS 3HaHUW U3 Pa3HbIX
pasnenoB Kypca (U3MKH, a TaKKE MHTErPallMi 3HAHUM U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAyYHOTO  IMKJIa:  BBICTPAMBATh  JIOTMUECKYID  ILIETIOYKY
PacCyXJI€HHI C OTIOPOI HA M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3nUecKue
SBJICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS NJIsi OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl  W3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKHMX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MPUBOAUTE MPUMEPHI BKJIAAa POCCHHCKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

AQHAM3UPOBATh M OIEHUBATH TOCJEACTBHUS OBITOBOH M MPOU3BOJICTBEHHOMN
NESITENIbHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKUMHU TPOIECCAMH, C MO3UIIUN
DKOJIOTUYECKON 6e30macHOCTH, IIpEeACTaBICHUN 0 palroHaIbHOM
MPUPOJIONIOIBb30BAHNHU, & TAKXKE PA3yMHOM HMCIOJb30BAaHUU JOCTHXKEHUN HAYKU
Y TEXHOJIOTHM JIJIs1 JATbHEHIIIEro pa3BUTHUS YEJIOBEUYECKOTO O0IIEeCTBa;
MPUMEHATh pa3fInyHble CMocoObl paboThl ¢ uHpoOpManuert Quznueckoro
COJIEp)KaHUSI C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
IpH STOM HCIIOJH30BATh COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJOTHH IS
MOUCKA, TEPepadOTKU U TMPEABSIBICHUS YYCOHOW H HAyYHO-TIOMYJISIPHOM
uH($OpMAaIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN UHPOPMAIIUH, TTOTYICHHON
U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH aHAJIM3UPOBATh IMOJIY4aeMYIO
WH(POPMAIIUIO U OIEHUBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE HWMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHaJM3a UCTOYHHKA HH(OPMAIUH;

MIPOSIBJISATh OPraHU3AlMOHHBIE U ITO3HABATEJIBHBIE YMEHHSI CAMOCTOSTEIBHOTO
NpUOOpPETEeHNs HOBBIX 3HaHUI B MpoLlecce BHIMOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTtarb B TpYyIIE C MCHOJHEHHUEM pPa3MYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh pabOTy TPYIIbI, PAIMOHAJIBLHO pPACHpPENENiTh IESTENbHOCTh B



HECTaHJApTHBIX CUTyallUsAX, aJeKBAaTHO OLIGHHWBAaTh BKJIAQX KaXJA0ro U3
YYaCTHHMKOB I'PYIIBI B PELIEHUE PacCMaTpUBAaEMOM po0IIeMBl;

OpOSIBJISAITH MOTHMBALIMIO K Oyaymiedl npodeccnoHambHON AEATEIbHOCTH 10
CHEUANTBHOCTAM (PU3MKO-TEXHUYECKOTO MPOPUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Konrpoabubie IIpakTHnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsbl
Pasznen 1. HAYYHBIA METO/I IIO3HAHUSA ITPUPOIbI
11 HayuHblii MeTO O3HAHUS TPUPOABI 6 bubmuoreia LIOK
' i A PHPOZA https://m.edsoo.ru/f16b68d7
Hroro no pazgemny 6
Paznen 2. MEXAHUKA
bu6mmoteka [IOK
2.1 K 10 1
HHeNaTiia https://m.edsoo.ru/f16b68d7
bubnmoteka LIOK
2.2 10
Auramitia https://m.edsoo.ru/f16b68d7
bu6mmoteka [IOK
2. & 1
3 (ratiica TBCpOro Tena > https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
24 10 1
SAKOHbI COXPAHEHIA B MEXAHHKE https://m.edsoo.ru/f16b68d7
Htoro no pazgeny 35

Paszpen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOINHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHOKMHETHYECKON
TEOPUHU

15

1

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



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

but6mmoreka [JOK

3.2 Tepmonunamuka. TermoBbie MaITUHBI 20 https://m.edsoo.ru/fLEb68dT
33 ArperaTHble COCTOSIHUS BEIIECTBA. 14 but6mmoreka [JOK
' ®a30BbIE TEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bubmnorexa IIOK
4.1 ICKTpHHECKOE Tose 24 https://m.edsoo.ru/f16b68d7
4.2 I1 HHBIN DJIEKTPUYECKUN TOK 24 bubmmorexa HOK
' ocTos pHIe https://m.edsoo.ru/f16b68d7
43 T 5 bubmmoreka [IOK
' OKH B PasIITHBIX Cpetax https://m.edsoo.ru/f16b68d7
Hroro no pazneny o4
Paznen 5. DUBNUYECKHUU TIPAKTUKYM
| bubnunoteka LIOK
) i 1 1
> PH3HYECKHH MPAKTHEYM 0 6 https://m.edso0.ru/f16b68d7
Hroro mo pazaeny 16
p 10 but6mmoreka [IOK
C3CPBHOE BpEMA https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



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

11 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (undposbie)
Ne /i Konrpoasubie IIpakruyeckue
NMPOrpamMmabl Bcero oOpa3oBaTte/ibHbIEe
padoThI padoThI
pecypcsbl
Pazjnen 1. QJJIEKTPOAUNHAMUKA
bubmmoreka [IOK
11 M 14
ATHITHOE HOTE https://m.edso0.ru/39859¢ef1
bubmnorexa IIOK
1.2 1 1
IICKTPOMATHHTHAS HHAY KIS 3 https://m.eds00.ru/39859¢ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
bubmmoteka [IOK
2.1 M 10
CXAMMUECKHC KOCOaHHS https://m.eds00.ru/39859¢ef1
bubnmunoteka LIOK
2.2 15
DUICKTPOMATHHTHEIC KOCOaHHs https://m.edso0.ru/39859¢ef1
53 MexaHn4ecKue U AIEKTPOMArHUTHBIE 10 1 bubnnoreka [IOK
' BOJTHBI https://m.edsoo.ru/39859ef1
but6mmoreka [IOK
24 25 1
Omritka https://m.eds00.ru/39859¢ef1
Htoro no pazgeny 60

Pazznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OcuoBel CTO

5

1

but6mmoreka [IOK



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.edso0.ru/39859¢ef1

Hroro no pazgeny )
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckyisipHO-BOIHOBOH AyajIn3M 15 bubmmorexa OK
' PHyCRYIAP Y https://m.eds00.ru/39859ef1
bubmmoreka [IOK
4.2 Pusznra atoma > https://m.edso00.ru/39859ef1
43 ®du3nka aTOMHOTO SApa U 5 bubnmnoreka LIOK
' SJIEMEHTAPHBIX YaCTHI] https://m.eds00.ru/39859ef1
Hroro mo pazaeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 DJIeMEHTHI aCTPOHOMUH U 12 bubnuoreka [JOK
' acTpopH3UKH https://m.edso0.ru/39859¢ef1
Htoro no pazneny 12
Pa3nen 6. PUSMYECKUN MPAKTUKYM
but6mmoreka [{TOK
A O i 1 1
° HSHHCCIGHI TIPARTHIM ° ° https://m.eds00.ru/39859¢ef1
Hroro no pazgeny 16
Pazjnen 7. OBOBIIAIOLIEE IIOBTOPEHUE
Cucremaruzanusa 1 000011IeHIE
71 IIPEAMETHOTO COAEPKAHNS U OIbITa 15 bu6motexa [IOK

NeSITeIbHOCTH, IPUOOPETEHHOTO TIPU
u3ydeHuu Kypca ¢puzuku 10 — 11

https://m.edso0.ru/39859¢ef1



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

Hroro no pazneny

Pe3epBHOE Bpemsi

15

10

bubmnorexa LIOK
https://m.edso0.ru/39859¢ef1

OBIIEE KOJIMYECTBO YACOB I1IO
I[TPOI'PAMME

170

16



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




ITIOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KosauvecTBO 4acon Jlata DJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Koutpoabubie IIpakTuyeckue oOpa3oBaTeJibHbIE
n/n Bcero U3YYeHM S
padoThI padoThI pecypcbl
®dwusuka — pyHIaMeHTaIbHas bubnmnoreka [{OK
1 1
HayKa O IIPUPOJIC https://m.edsoo.ru/1beef346
Hay4unb1ii MeTO/ 1TIO3HAHUA U
2 Me;,:nm I/ICCJ'IGI[I;BaHI/ISI 1 bubmorexa TIOK
. https://m.edsoo.ru/3a7fde29
buznuecKkux sSBICHUMN
DKCIEPUMEHT U TEOpHUs B
3 Mpoliecce MO3HAHUS 1 bubnmnoreka [JOK
npupobl. Habmonenue u https://m.edsoo.ru/34c49931
HKCIIEPUMEHT B (PU3UKE
4 CnocoObl m3MepeHus 1 bubmmoreka [IOK
(U3NUECKUX BEIMYNH https://m.edsoo.ru/ca2def03
AOGcomoTHas U
5 OTHOCHUTEJIbHAS TIOTPEITHOCTH 1 bubnuoteka [{OK
U3MEepEeHn PU3NIECKIX https://m.edsoo.ru/7f18fda3
BEJINYUH
MonenupoBanue B pusuke.
Ponb u MecTo puzuku B
6 (bopMI/IpOBaHI/I(Ilj COBPEMEHHOM 1 Bubnmorexa OK
. https://m.edsoo.ru/eabbdedl
Hay4YHOW KapTHHBI MHUpPA, B
MPaKTUYECKOU J1eITeIbHOCTH



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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Ioaen

MexaHn4ecKoe JBMKCHUE.
Cucrema orcuera.

7 OTHOCHUTENBHOCTD bu6mmoteka [JOK
MEXAHUYECKOTO JBUKECHUS. https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 3a1auu
MEXaHUKH
Pannyc-Bekrop
MaTepUaTbHON TOYKH, €TO

8 IIPOEKIIMN HAa OCH KOOPJIHHAT. bubmmnoreka LIOK
Tpaekropus. [Tepemernienue. https://m.edsoo.ru/30a108a5
Cxkopoctb. Ux npoekiiuu Ha
OCH KOOpJIMHAT
PaBHOMepHOE
MPSIMOJIMHEITHOE IBUKEHUE.

9 FIP;a(quecxoe onli[caHHe Bubmiorexa LIOK

https://m.edso0.ru/89ba7190
PaBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKECHHUS

10 CrnoxeHue nepemMenieHui u bubnunoreka LIOK
ckopoctelt. Pemienne 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHOe nBUXEHHE.

MrHoBeHHass CKOPOCTb.
11 YckopeHnue. Hpm\r/)lonHHeﬁHoe bubmmorexa LIOK
https://m.edsoo.ru/a99549a7
JIBIDKCHHE C MIOCTOSTHHBIM
YCKOpEHUEM
12 I'padpuueckoe onmcanue bubnuoteka [{OK

HpHMOHHHCﬁHOFO JABUXXCHHUA C

https://m.edsoo.ru/b7560bbf



https://m.edsoo.ru/e9a52f02
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IMOCTOAHHBIM YCKOPCHUCM

CB00OOIHOE TaJICHHUE.
YckopeHnue cBoOOTHOTO
MaJIeHus. 3aBUCUMOCTh

bubmnorexa LIOK

13 KOOPAHMHAT, CKOPOCTH, https://m.edsoo.ru/f738109c
YCKOPEHUS OT BPEMEHHU U UX
rpaduku
JIBi>xeHue tena, OponeHHOTO bubmnorexa IJOK

14
I0JT YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe ABMXEeHHE.

JIBM>KEHME MO OKPY>KHOCTH.

15 VYrioBas u TMHEWHAs bu6mmoteka [IOK
ckopocTh. [lepron u gacTora. https://m.edsoo.ru/33196fbe
LlenTpOCTpEMUTENBHOE U
MOJIHOE YCKOPEHUE

16 KonTponbHas padota no teme bubnunoreka [IOK
"KunemaTuka" https://m.edsoo.ru/1242f32e
[Iepss1it 3akoH HeroToHa.

NHueprinanbHbIe CUCTEMBI

17 otcuéra. [IpuHnun bubmunoreka [JOK
OTHOCHUTEIBHOCTH [ anuies. https://m.edsoo.ru/5a%e4a64
HeunepuinanbHbie CUCTEMBI
oTcuéra
Cuna. PaBHOf[eI/ICTByIOH_[aH BuGmorexa LIOK

18 cwia. Bropoii 3akox

Hrrotona. Macca

https://m.eds00.ru/141d3837



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
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Bzaumonencrsue ten. Tpernit

but6mmoreka [JOK

19 3ak0H HproToHa https://m.edsoo.ru/57dba505
[TpuHIIUIT CYyNIEpPIO3UITUHA CHIL.

20 Pemenne 3agayu Ha bubmnorexa LIOK
IPUMEHCHHE 3aKOHOB https://m.edsoo.ru/bdf997fb
HrroTona
3aK0H BCEMHPHOTO

21 TATOTEHUS. DKBUBAJICHTHOCTD bubmnorexa IJOK
IPaBUTAIIMOHHON M MHEPTHOU https://m.edsoo.ru/9aba2b0a
MacChI

29 Cuna TSKECTH U yCKOPEHHUE bubnuoreka [HJOK
CBOOOIHOTO MaCHUS https://m.eds00.ru/22757f26
JIBIoKeHHME HEOCCHBIX TEJ M
UX UCKYCCTBEHHBIX

23 CI'IYTHI/I};OB. IlepBas Bubmiorexa LIOK

https://m.edsoo.ru/11abfa0a
KOCMHYECKasi CKOPOCTb.
3akonsl Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. bubmmoreka [IOK
Bec tena https://m.edsoo.ru/0ae2cd84
Cuia tpenus. [Ipupona u Butorexa LIOK

25 BHARI CHIL TPEHILL JIBH)IfeHHe https://m.edsoo.ru/1fa86499
B FHAROCTI H TA35 © yICTOM https://m.edso0.ru/2cb29676
CHJIBI COTIPOTHBIICHUS CPEbI
Hapsetine. bubaunoreka [JOK

26 I'unpocrartnueckoe naBieHUE.

Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/57dba505
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https://m.edsoo.ru/9aba2b0a
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AOCOIIOTHO TBEPOE TEIIO.

[TocTynarenbHOE U bubanoreta LIOK

27 bubmnorexa LIOK
BPAIATCIIBHOC ABILICHIC https://m.edsoo.ru/2b95d57e
TBEPJOTO Tena

28 MOMEHT CUJIBI OTHOCUTEIIBHO but6mmoreka [JOK
ocu BparieHus. [Tiedo crib https://m.edso00.ru/653d3459
CrnoxeHue Cuil,
MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. bubnmnoreka [{OK
YcnoBust paBHOBECHUS https://m.edsoo.ru/9aa79a7d
TBEPIOTO Tena. Bubl
paBHOBECHS

30 Pemenue 3anau bubmorexa LIOK

https://m.edsoo.ru/dclcaacO

KonTponbHas padora no teme

31 "I[I/IHIa)MI/IKa. CI;aTI/IKa Bubmiorexa LIOK

N https://m.edsoo.ru/9f5a574c

TBEPAOIO Tena
Nmnynsc MatepuanbHON
TOYKH, CUCTEMBI

39 MaTepuaibHbIX To4YeK. L{eHTp bu6motexa [IOK
MacC CHUCTEMbl MaTEPHAIIbHBIX https://m.edsoo.ru/4bb8294b
ToueK. Teopema 0 IBUKEHUU
LIEHTpA Macc
NMItybC CUiIbl U U3MEHEHHE

33 UMITyJIbCA TeNa. 3aKOH bu6motexa [IOK

COXPAHEHUS UMITYJIbCA.
PeakTuBHOE ABHKEHHIE

https://m.edso0.ru/13f0a221



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
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MomeHT uMIrynbca
MaTEpHAIIBHON TOUYKH.
IIpencraBnenue o

bubmnorexa LIOK

34 COXpaHEHHUH MOMCHTA https://m.edsoo.ru/d6532eb9
MMITYJIbCa B LIEHTPAJIbHBIX
MTOJISAX
35 Pemtenue 3amau bubmmorexa TIOK
https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
KOHCYHOM TIEPEMEIIICHUH.
36 FpacbnqecxoepnpeiTaBneHHe bubmuoreia LIOK
https://m.eds00.ru/913974c7
paboThI CHJTBI. MOIITHOCTH
CHJIBI
Kunernueckast sneprusi.
Teopema 00 U3BMEHEHUHN bubmmoreka [JOK
37 .
KUHETUYECKOUN SHEPTUH https://m.edsoo.ru/9a5e2e74
MaTepHAIbHON TOYKH
IToreHUIManbHBIC U
HETIOTCHITUAJIbHBIC CHITBI.
38 HOTeHu;aHLHaﬁ SHEPrusl. Bubnnorexa OK
https://m.edsoo.ru/554bafcc
Bropas kocmuueckas
CKOPOCTh
TpeTps kocMHUUECKast
cKopocTh. CBsI3b pabOTHI BuGorexa LIOK
39 HETIOTCHITUAIBbHBIX CHJI C

U3MEHEHUEM MEXAHUYECKOU
SHEPIrUU CUCTEMBI TEJ. 3aKOH

https://m.edsoo.ru/f57b4e01



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
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COXpaHCHUA MEXaHMYECKOU
OHCPIun

Yupyrue u Heynpyrue
CTOJIKHOBEHUs. Y paBHCHUE

bubmnorexa LIOK

40 Bepuyu 1j1s uacanbHOM https://m.edsoo.ru/f30f43b6
KUJKOCTH
KonTtponsnas pabota no teme
41 "3a1<oliﬁ,1 COXp;)HeHI/ISI B bubmorexa LIOK
B https://m.edsoo.ru/474e7c4a
MEXaHUKe
Pa3Butue npeacraBieHui o
npupo/ie TerioTel. OCHOBHBIE
42 HIO)J'IIO))KI;HI/ISI MKT. Bubmuorexa LIOK
https://m.edsoo.ru/b0ad4445f
Huddyszusa. bpoynosckoe
JIBIDKCHHE
Crtpoenue razoo0pa3HbIX,
YKUJKUX U TBEPJBIX TEIl.
43 XaSaKTep I[BI/II))If[eHI/IH u Bubmiorexa LIOK
. https://m.edsoo.ru/c44d02e2
B3aUMO/ICHCTBUS YaCTHII
BEIllECTBA
Macca u pazmepsl MOJIEKYJI
44 (atomoB). KonuuectBo bubmunoreka [JOK
BemectBa. [locTosiHHAs https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. Ternnosoe bu6motexa [IOK
paBHoBecue. [llkana [enbcus https://m.edso0.ru/0070d493
46 Pemienne 3anau bubnunoreka LIOK



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
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https://m.edsoo.ru/0070d493

https://m.edso0.ru/1531aba5

47 Uneanersblii ras. ['a3oBbie but6mmoreka [JOK
3aKOHBI https://m.edsoo.ru/1deb2367
48 YpaBHenue MeHeneena- but6mmoreka [JOK
Kunamneiipona. Pemenne 3a1aq https://m.edsoo.ru/8d12c328
49 AOGcomoTHas TeMiiepaTypa. bubnmnoreka LIOK
3akoH JlanpTOHA https://m.edsoo.ru/14e02d1f
H3omporiecchl B HacaIbHOM
50 rase f HI(:CTOHHHBIfd bubmmorexa LHOK
https://m.eds00.ru/68878d51
KOJIMYECTBOM BEIIIECTBA
I'pacduueckoe npeacraBpicHue
ol Hfogjpouecco& ElsiTepMa bubmorexa LOK
’ https://m.eds00.ru/1344327b
u30Xxopa, n3odapa
bubnmunoreka [IOK
52 Ocrosrioe ypasierine MKT https://m.edso0.ru/c8094721
bu6mmoteka [IOK
>3 Pemmerne safa- https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOU
TEMIIEPATYPHI
TEPMOJUHAMHUYECKON
54 CUCTEMBI CO CpeIHEH https://m.edsoo.ru/c38af875
KUHETUYECKOW dHEPTUEH
MOCTYMATEIbHOTO TETIOBOTO
JBMKEHHUS €€ 4acTHIL
55 O6o01meHne u bubmmoreka [IOK

CUCTEMaTHu3alusl 3HaHUM 110

https://m.eds00.ru/09d12fd8
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56

teMe "OcHoBsl MKT"

KonTtponpHas pabora mmo Teme
"Ocuosst MKT"

but6mmoreka [JOK
https://m.edsoo.ru/13adad59

57

TepMoauHamuyeckas
cucTeMa. 3aJaHue BHEITHUX
ycaoBun g T/l cuctemsl.
Buemnue 1 BHyTpeHHUE
napametpsl. [Tapamerpsr T /1
CHUCTEMBI KaK CpeJHUE
3HAUCHHUS BEIUYHH,
OIIMCBIBAIOIINX €€ Ha
MUKPOCKOITMYECKOM YPOBHE

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

58

59

HyneBoe nauano
TEPMOJIMHAMUKHU.
Camonpou3BoiibHast
penakcanus TJl cuctemsl K
TEIIOBOMY PaBHOBECHIO

Mopenb nieanbHOro rasa B
TEPMOJAVHAMUKE. Y CIIOBUS
IPUMEHUMOCTHU 3TON MOJEIN

bubmmoteka [IOK
https://m.edsoo.ru/8ec512f0

but6mmoreka [IOK
https://m.edso0.ru/29355001

60

VYpaBHenue MeHieneena-
Knanelipona v BeipaxkeHue
JUISl BHYTPEHHEN SHEPTUH

but6mmoreka [IOK
https://m.edso0.ru/bal178d0

61

BripaxkeHue 11 BHyTpeHHEN
SHEPIUH OJJHOATOMHOI'O
UJCAIBHOTO Iasa.
KBasucratuueckue u

bub6nunoreka LIOK
https://m.edsoo.ru/ac5cacl5
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HCCTATUUCCKUC ITPOLCCChI

DOnemeHTapHas paboTa B
TEPMOJUHAMUKE.

62 Brruncnienne paboTsl 1o Brbmmorexa OK
https://m.edsoo.ru/741d5738
rpaduky mpoiecca Ha pV-
TuarpamMmme
Temnonepenaya kak crocod

63 WU3MEHEHUS BHYTPEHHEN bubnmnoreka LIOK
sHeprun T/] cucremsl 6e3 https://m.edsoo.ru/3d734561
COBepIIEHUS pabOThI
KongBekius,

64 TGHJIOHII)-IOBO)IHOCTB bubmorexa TIOK

’ https://m.edsoo.ru/157b54cd
M3JTy4YCeHHUE
KonndecTBO TEIIOTHI.
Tenno€MkoCTh TeNA.

65 VY aenbHas u MoIsIpHas bubnunoreka [IOK
TETUIOEMKOCTH BEIIECTBA. https://m.edso0.ru/7ba67355
VYenpHas TEIoTa CropaHus
TOILTHBA
Pacuét xonnyecTBa TEIIOTHI bubnunoreka LIOK

66
IpU Terionepeiaye https://m.edsoo.ru/1dbSad4e
[TousTue 00 aguabaTHOM

67 mpoiiecce. HGEBHIZ 3aKOH bubmmorexa LIOK

https://m.eds00.ru/d8098824
TEPMOJANHAMUKHI
68 KonudecTBO TEIIOTHI U bubnunoreka LIOK

paboTa Kak Mepbl U3MEHEHUS

https://m.edsoo.ru/b047alcd
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BHyTpeHHEH s3Hepruu T /]
CHUCTEMBI

Bropoi 3akon
TEPMOJIUHAMUKH IS
PaBHOBECHBIX U

but6mmoreka [JOK

09 HEPaBHOBECHBIX MPOIIECCOB. https://m.edsoo.ru/c6f4f464
HeoOpaTumocTh npupoIHbIX
MIPOIIECCOB
70 [IpuHUMIIBI JECTBUS bubnmoteka LIOK
TerutoBbIX MamuH. KITJ] https://m.edso0.ru/2e945513
71 MakcuMalbHOE 3HAaUYCHHE bubmnorexa LIOK
KIIA. Huxa Kapho https://m.edsoo.ru/fe3857b9
bubmmoteka [IOK
72 Pemerne sazat https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHUE aCTICKThI
HCITOJIb30BAHMS TCIUIOBBIX
73 npurareneit. TemnoBoe bubmmorexa LOK
. https://m.edsoo.ru/9867aaa7
3arps3HEHUE OKPYIKAFOIICH
cpenbl
but6mmoreka [IOK
4 Peftieiae 33731 https://m.edsoo.ru/c8c70432
O06o06mIeHNE
75 cucTeMaTu3anusg 3HaHUU 110 bubnunoreka LIOK
teme "TepMoIuHaAMUKa. https://m.eds00.ru/28d62b3f
TemnoBbie MaTUHBI"
76 KonTtponbHas pabora mmo Teme bubnuoteka [{OK
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"Tepmonunamuka. TemioBbie
MamuHe!"

https://m.edso0.ru/1b6e26¢c5

77

[TapooGpazoBanue u
KoHeHcanus. Mcrapenue u
KUIICHHE. Y AeJIbHas TEeII0Ta
napooOpa3zoBaHUs

bubmnorexa LIOK
https://m.edso0.ru/6f8e6777

78

Hacreimennnie u
HEHACHIIIICHHBIC TIapBhl.
KauecTtBenHas 3aBUCHMOCTD
IJIOTHOCTH U JIaBJICHUS
HACBIIIIEHHOTO Tapa OT
TeMIEepaTyphbl, UX
HE3aBHCHUMOCTH OT 00BbEMa
HAaCBHIIIEHHOT O Tapa.
3aBUCHUMOCTb TEMIIEPATYPHI
KHUIICHUS OT JaBJICHUS B
KHIKOCTH

bubmmoreka [IOK
https://m.edsoo0.ru/f5¢17d02

79

80

BrnaxnocThs Bo3myxa.
AOcomoTHas u
OTHOCHUTEJIbHAS BIIAXKHOCTh

Pemienue 3agag

bubmoreka [IOK
https://m.edso0.ru/30ebbb79

but6mmorekxa [IOK
https://m.edsoo.ru/18e95ff3

81

TBépnoe teo.
Kpucrannmueckue u
aMmopdHBbIe Tena.
AHM30TpOINS CBOWCTB
KPHUCTAJIJIOB

but6mmorekxa [IOK
https://m.edsoo0.ru/20a88a03
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IInaBienue n
KpUCTa/UIM3anus. Y ieabHas

but6mmoreka [JOK

82 TETUIOTA ITABIICHHS. https://m.edsoo.ru/6ee91e9f
CyO6numarus
Hedopmaruu TBEpIOTO TEa.
Pactsoxenue u cxatue.
83 Cneur. Moayns FOnra. bubmorexa HOK
https://m.edsoo.ru/dalaab10
IIpenen ynpyrux
nedopmanuit
TemnoBoe pacmupenue
84 JKAJIKOCTEN U TBEPABIX TEJL. bubmnorexa IJOK
AHrapMOHHU3M TETUIOBBIX https://m.edsoo.ru/7ba5edf2
KoJIeOaHWI YaCTHII BEIIESCTBA
g5 [TpeoGpa3oBaHue 3HEPTHH B bubnunoreka LIOK
¢dazoBbIX Mepexoaax https://m.eds00.ru/97a0672f
86 YpaBHEHHE TEMIOBOTO bubnuoreka [{JOK
Oanmanca https://m.edsoo.ru/ab1521fb
87 Pemenue 3amau bubmorexa OK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKCHHE.
KanunispHeie ssBIeHUS.
88 I[aBJIeHI/IIe) 110J1 UCKPUBIIEHHOM Bubnnorexa OK
https://m.edsoo.ru/b42f1f97
MTOBEPXHOCTHIO KHUJIKOCTH.
®opmyina Jlamnaca
89 O6o01eHne u bubmmoreka [IOK

cucTeMaTHu3anus 3HaHUH 110

https://m.edsoo.ru/0b52575¢
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TeMme "ArperatHbie COCTOSTHUS
BeniecTBa. dazoBbie
nepexonl"

KonTponbHas padora no teme
"ArperatHbl€ COCTOSIHUS

but6mmoreka [JOK

%0 BemecTBa. ®a3oBbie https://m.edsoo.ru/7dc2a739
nepexoast”
DJIeKTpU3alus TEN U €€
MPOSIBIICHUS. DICKTPUUCCKUI
01 3apsia. [{Ba Buma bubnuoreka [HJOK
SIIEKTPHUUCCKUX 3aPS/IO0B. https://m.edsoo.ru/1laff445f
[IpoBOAHUKH, TUITEKTPUKH H
MOJIYTIPOBOTHUKH
DneMeHTapHbIN
AJIEKTPUYECKUM 3apsiji. 3aKOH bubmmoreka [JOK
92
COXpaHEHHUSI IEKTPUIECKOTO https://m.edsoo.ru/f49afd24
3apsiaa
B3anmopeiicTBue 3apsiaoB.
93 ToqeqHIJjIe 3apspl. ?I:aIiIOH bubmmorexa LIOK
https://m.eds00.ru/445b7746
Kynona
bubnunoreka LIOK
94 Pemenue 3amnau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
9JI?KTpH‘-ICCKOC none. Ero BuGmorexa LIOK
95 NEHCTBUE HA DTIEKTPUUECKHE

3apAabl

https://m.edso0.ru/05c6bfal
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Hanpsxk€nnocTh
AIEKTPUYECKOTO IOJIS.
[TpoGHeIii 3apsn. JIunuu

96 HaMPSHKEHHOCTH bubmioreia LIOK
P https://m.edsoo.ru/3dac6957
AIEKTPUYECKOTO OIS,
OnHOPOIHOE PIEKTPUUECKOE
oJie
IToTeHUHMaNbHOCTH
97 AJIEKTPOCTATUYECKOTO TTOJIA. bubnuoreka [HJOK
Pa3HOCTh MOTEHIINAIIOB U https://m.edso0.ru/80021447
HaIpsKEHNE
[ToTreHuunanbHas 3HEPrUs
98 ziiii[a:CTaTH‘{eCKOM nose bubmioreia LIOK
P ’ https://m.edsoo.ru/af5fa389
ITorenuman
AIEKTPOCTATHUECKOTO TOJIS
C .
o | ST
P 5 8 https://m.edsoo.ru/df7a6838
3IEKTPOCTATUUECKOTO MOJS
[IpuHUMn cynepno3unuu bu6motexa [IOK
100 .
SIIEKTPUUECKUX MOJICH https://m.edsoo.ru/Ocfe4a6c
but6mmoreka [IOK
101 P
CIHICHHE sajat https://m.edso0.ru/5a582263
ITone Toueynoro 3apsaa. BuGmorexa LIOK
102 [Tone paBHOMEPHO

3apsHKeHHOU cephl

https://m.edso0.ru/b297b5c3
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[Tonie paBHOMEPHO
3apsHKEHHOTO 0 00BEMY

bubmnorexa LIOK

103 Hapa. Honeu PaBHOMEPHO . https://m.edsoo.ru/f7a665ee
3apsHKEHHOM 0€CKOHEYHOM
MJIOCKOCTH
IIpoBoHUKY B
104 BﬂiKTpiCTaTquCKOM Toe. bubmorexa LIOK
https://m.edsoo.ru/32405eab
VYcnoBue paBHOBECHS 3apsi/IOB
HDJICKTPUKH U
105 fI[OJ'IyrIpOI;OZ[HI/IKI/I B Bubmiorexa LIOK
https://m.edsoo.ru/060ebab5
AJIEKTPOCTATHUECKOM TI0JIE
Konpaencarop.
DIJIEKTPOEMKOCTh
106 KOH)IGIlicaTOpa. Bubmiorexa LIOK
i https://m.edso0.ru/845b4f73
DIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOpa
107 [TapamnensHO€E coenrHeHNE bubnmnorexa [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE but6mmorekxa [IOK
COEIMHEHNE KOHICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHLKEHHOT O bubnnoreka [{OK
KOHJIEHCaTOpa https://m.edso0.ru/73a34f18
bubnunoreka LIOK
110 = Pemienue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBi>xeHME 3apsKEHHON but6mmorekxa [IOK
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JacCTHULIbI B OJJHOPOAHOM
QJICKTPHUYCCKOM IIOJIC

https://m.edsoo.ru/8341d6ac

112 Pemenue 3amau
O06o06meHre u

113 CI/ICTeII-\I/IlaTI/BaHI/I}I 3HAHUI IO bubmotexa [IOK

https://m.eds00.ru/5752603f

TeMme "DneKTprudeckoe noie"
KonTponbsHas pabora no teme bubnmnoreka LIOK

114
"JnekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. IlocTOSSHHBIN TOK.

115 YcnoBus CyniecTBOBaHUS bubnmmoteka LIOK
HOCTOSTHHOTO 3JICKTPUYECKOTO https://m.edso0.ru/233311b5
TOKa

116 HcTounuku ToKa. bubmmoreka [IOK
Hampsixenne u DJ1C https://m.eds00.ru/0839a115
3akon Oma Jij1g ydyacTka

117 LICIH. 911erqu};11<06 bubmorexa TIOK

https://m.edsoo.ru/f14f251e

COIPOTHUBJICHUE
3aBUCUMOCTH COMIPOTUBIICHUS

118 OZHOPOJHOI'0 IIPOBOJIHUKA OT bubnunoreka LIOK
ero JUIMHBI U IUIOLIAIU https://m.edso0.ru/95fcdf51
MONEPEYHOr0 CEUCHUS

119 VY ienpHOE CONPOTUBIIEHNE bubnunoreka LIOK
BemiecTsa. Pemenue 3amay https://m.edsoo.ru/437f8300
ITocnenoBarensHOE, Butmorexa LIOK

120 napajiebHOe, CMEIIaHHOE

COCANHCHUC TPOBOJIHUKOB

https://m.edso0.ru/236f7e07
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Pacuér pa3BeTBIEHHBIX

121 . but6mmoreka [JOK
DTCKIPHACCIRIX HCTCH. https://m.edso0.ru/1794cf37
[TpaBuna Kupxroga

122 Pemenue 3amau bubmorexa TOK

A https://m.eds00.ru/3881b469

123 PaboTa a5ekTpriecKoro Toka. bubnuoteka [{OK
3akon JIxoymst —Jlenna https://m.edso00.ru/a3605c5c¢

bubmmoreka [IOK

124 P

CHICHHE a1 https://m.eds00.ru/6761bfOf
M
ofa. 1eo o ’ https://m.eds00.ru/99750a6f
BbIJICTIIEMAasl HA pE3UCTOpE
bubnunoteka [IOK
12 P
0 CHICHHE a1t https://m.edsoo.ru/eb72fc24

17 SAC n iyrpentice . Bu6miorexa [[OK
COTPOTHBICHHE HETOTHH https://m.edsoo.ru/72d453af
TOKa
3akon OMa 1 IOJIHOH

128 (3aMKHYTOI) AJIEKTPUYECKOMN bubmmorexa LIOK

3 yr HICKTP https://m.edsoo.ru/221f40fb
LEH
129 p A bubmmoreka [IOK
CHICHHE sa%atd https://m.edso0.ru/3580b679
bubnunoreka LIOK

1 M

30 OHIHOCTD METORHIKE Toka https://m.edsoo.ru/a0ae51d8

131 KopoTtkoe 3ampikaHmne bubamoreia LIOK

https://m.edsoo.ru/546f5632



https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632

132 Konpaencarop B uenu but6mmoreka [JOK
MMOCTOSSHHOTO TOKA https://m.edso0.ru/35368f3e
but6mmoreka [JOK
133 P
clieHue safad https://m.edsoo.ru/4410cef0
P
. https://m.edsoo.ru/a7340a29
AIEKTPUUECKUMN TOK
P
. https://m.eds00.ru/744261b8
AIEKTPUUECKUMN TOK
P
. https://m.edsoo.ru/eb5d4687
ANMEKTPUIECKUN TOK
O00011eHNE U
137 cucTeMaTu3anusg 3HaHUU 10 bubnmmoreka LIOK
teMe "TlocTOSHHBIN https://m.edsoo.ru/bfd7a050
AIEKTPUYECKHUI TOK"
- ‘I'Crc[)HTpoanasi pabora mo Teme BuGmorexa LOK
OCTOﬂHHHHU " https://m.edso0.ru/1885ddf1
ANEKTPUIECKUN TOK
DJeKTpruUecKas
136 HpOBOJII/IM:;)CTIL; pa3nnq;n)ix ) BuGmorexa LOK
BOMICCTR. FCKTPHHCCIHHI TO https://m.edsoo.ru/da794295
B MeTalax.
CBepXnpoBOAUMOCTh
140 DIIEKTPUUECKUH TOK B bubnuoteka [{OK
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pacTBOpax M paciuiaBax
AIIEKTPOJIUTOB. 3aKOHbI
@Dapanes s IEKTPOIN3a

DIIEKTpUUECKUH TOK B rasax.

https://m.edso0.ru/4b423491

bubmnorexa LIOK

141 [Tna3ma https://m.eds00.ru/92d92f76
DNEeKTPUIECKUI TOK B
142 BaKyyl\I/)Ie. BakyymHbIe Bubmiorexa LIOK
https://m.edsoo.ru/2E+160
IPUOOPHI
143 DIJIEKTPUYECKUI TOK B bubnuoreka [HOK
MOJIYTIPOBOTHUKAX https://m.edsoo0.ru/ab61c660
144 [TonmynpoBOgHUKOBBIE bubnmnoreka [{OK
prOOPbI https://m.eds00.ru/83622200
PuU3N4YECKU IPAKTUKYM I10
teMe "M3mepeHue Cuilbl TOKa
Y HaPSDKEHUS B LIETIN
MOCTOSTHHOTO TOKa MPH
MTOMOIIIA aHAJIOTOBBIX U
145 U (POBBIX U3MEPHUTEIBHBIX bubnmnoreka [JOK
npruOopoB" wiu "3HAKOMCTBO https://m.edsoo.ru/5643ea56
¢ mudpoBoii 1abopaTopueit
no ¢usuke. [Tpumeps
HU3MEpEeHUS HU3UIECKUX
BEJIMYHH MTPH TTOMOIIIH
KOMIBIOTEPHBIX TaTYUKOB"
du3ndecKkuii IPaKTUKYM 110 BuGmiorexa [JOK
146 teme "M3yueHue

HEPABHOMEPHOI'O JIBUKEHHS C

https://m.edsoo.ru/f6292f5f
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LEJbIO ONpeAeTIeHuUs
MTHOBEHHOM CKOpocTH"

147

148

PU3NYECKUH MPAKTUKYM 10
teMe "V3MepeHne yCKOpeHus
MIpHU MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JBUKECHUU
110 HAKJIOHHOM MI0CKOCTH"
nnu "UcciaenoBanue
3aBUCUMOCTH ITYTH OT
BPEMEHHU TNPHU
PaBHOYCKOPEHHOM
IBIOKCHUN"

@u3n4ecKuil IPAKTUKYM 10
teMe "M3mepeHne yCKOpeHus
cBOOOIHOTO MajieHus" WiIn
"N3yueHne NBUKEHUS Tena,
OpOIIIEHHOTO TOPU3OHTAIILHO"

bubmnorexa IJOK
https://m.edso0.ru/6960b6ef

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

149

PuU3NYECKUN TPAKTUKYM T10
teMe "M3yueHue IBUKEHUS
T€Ja 0 OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJIIO
CKOpOCTHIO" Wi
"HccnenoBanne 3aBUCUMOCTH
nepuoia o0paneHus
KOHHUYECKOT0 MasiTHUKA OT
€ro napameTpon"

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514

150

PU3NUECKUH PAKTUKYM 10

but6mmorekxa [IOK
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teme "M3mepenue
PaBHOJIEMCTBYIOIIEN CUIIBI
IpH IBUKEHUU OpycKa 1o
HaAKJIOHHOM IJIOCKOCTH" HJIU
"[IpoBepka runoTessl 0
HE3aBUCHUMOCTU BPEMEHH
JBIDKECHHS OpycKa 1o
HAKJIOHHOM IIJIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €ro
Macchol"

https://m.edso0.ru/0b34db84

151

152

PuU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanne
3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIIMX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT UX
nedopmarun” wim "M3ydeHue
JIBIDKCHUS] CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO,
MIEPEKUHYTOM Yepes JIETKUI
610K

Pu3n4YeCcKuil NPaKTUKYM I10
teme "U3mepenue

K03 pHUIMEHTa TPEHUS 110
BEJIMYUHE YTIIOBOTO

ko3¢ (UIIHEeHTa 3aBUCHMOCTH
Frp(N)" wim "UccnenoBanue
JBUKEHUS OpycKa 1Mo

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

but6mmoreka [IOK
https://m.edso0.ru/b83b1607
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HaKJIOHHOM IIOCKOCTH C
epEeMEHHBIM

K03 (HULIMEHTOM TpeHus" Win
"N3ydyeHue IBUXKEHUS Tpy3a
Ha BaJy ¢ TpeHueM"

153

154

@u3nYeCcKU TPAKTUKYM I10
teMe "HccnenoBanue
YCIIOBUI PAaBHOBECHSI
TBEPAOTO Tena, UMEIOILEro
OChb BpalleHUsA'" WIN
"KonctpyupoBanue
KPOHIITEHHOB U PacU€T CHII
yapyroctu" unu "U3yyenue
YCTOMYHMBOCTH TBEPAOIO TEIA,
MMEIOIIETO IUIOMAAb OTIOPHI"

®u3nYecKuil IPAKTUKYM I10
teme "M3mepeHue uMitynbca
TeJa 0 TOPMO3HOMY IIyTH"
unu "V3mMepeHne CUiIbl TATH,
CKOPOCTH MOJIETH
AIEKTPOMOOUIISL U MOIITHOCTH
cunbl Tru" win "CpaBHeHUe
V3MEHEHHUs UMITYJIbCa TEJa C
HUMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHuUs
MMITYJIbCa IPH YIIPYTOM
B3aMMOJIEUCTBUN" WIIH

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

but6mmoreka [IOK
https://m.edsoo.ru/856fb28e
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155

"N3MmepeHne KHHETUYECKOM
SHEPTUHU TeJIa [0 TOPMO3HOMY
nyTH

Pu3nYeCcKUil TPAKTUKYM I10

n

teme "M3yuenue
M30TEPMHUUECKOI0 IIpoliecca
(pexoMeH0BaHO
UCIIOJIb30BaHKE U(POBOI
naboparopun)" UiIu
"N3ydeHne n30XO0pHOro
npouecca" unu "M3yuenue
n300apHOTro mpoiecca” uiu
"I[IpoBepka ypaBHEHUs
cocTostHus"

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

156

PuU3N4YECKU MPAKTUKYM I10
teme "M3mepenue yaenpHou
TETIOEMKOCTH" HITH
"HccnenoBanue npoiecca
OCTBIBAaHUS BelllecTBa" Wi
"UccnenoBanue agnabaTHOrO
nponecca" unu "N3ydyenue
B3aUMOCBS3U YHEPTUH
MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUS U
TEeMIIepaTypbl KUTICHUS
JKuakocrten"

bubmoreka [IOK
https://m.edsoo.ru/2f2faa61

157

@u3n4eCcKul NPAKTUKYM I10

bubnunoreka IIOK
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teme "M3yuenue
3aKOHOMEPHOCTEH HCTIapeHUs
xuakocren" win "Usmepenue
YACIbHOU TETJIOTHI
ILUIABJICHUS JIbAA" WA
"N3y4yeHune cBOWCTB
HACBHIILIEHHBIX MapoB" WK
"N3mepenne abCoMOTHOM
BJIQYKHOCTH BO3/IyXa M OIIEHKa
MaccChl MapoB B MOMEIICHUN".
N3mepenue kordduimenta
MMOBEPXHOCTHOT'O HATSKCHUS

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

158

PuU3N4YECKU MIPAKTUKYM I10
teme "HalOmromenne
MPEBPAILECHUS SHEPTUH
3apsKEHHOr0 KOHAEHCATOpa B
SHEPTUI0 U3TYUYEHHUS
ceeroguona" nmm "M3ydyenue
MPOTEKaHUs TOKA B 1IEIH,
coaeprkanier konaeHcarop"
niu "Pacnipenenenue
Pa3HOCTH MTOTEHIIMATIOB
(HampsKeHus) npu
MOCJIEI0BATEIbHOM
COEJIMHEHUHU KOH/IEHCATOPOB"

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

159

PU3NYECKUH PAKTUKYM 10
teMe "UccienoBanue

but6mmorekxa [IOK
https://m.edsoo0.ru/2b179d98
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CMEILIAHHOTO COEUHEHNUS
pe3ucTopoB' Wi
"N3mepeHue yeiapHoro
CONPOTHUBIICHUS
IPOBOAHUKOB" WUIIN
"UccnenoBanne 3aBUCUMOCTH
CUJIBI TOKA OT HaIPSKEHUS
JUIA JJaMObl HaKaJIuBaHua"

®u3nuecKuil NPAKTUKYM I10
teme "Habnronenue
ANEKTpOIu3a" WK
"U3mepenue 3apsaa
OJTHOBAJIEHTHOT'O MOHA" MIIH

160 "HccnenoBanue 3aBUCUMOCTH bubamorexa [IOK
https://m.edsoo.ru/64b6e901
COTIPOTHBIICHHUS
TEPMOPE3UCTOPA OT
teMriepatypsl’ wim "CHsTne
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKH Juona”
PesepBHEIii ypok. O000IICHNE
161 u CI/I(IZ)TeMaTIZZleI/ISI 3HaHI;IlfI o bubmmorexa [IOK
https://m.edsoo.ru/ed017d93
teme "Kunemaruka"
PesepBHbIil ypok. O000mEeHNE
162 u CI/I(FJ)TeMaTIZ%I;HI/IH 3HaHIIfIII71 o Bubmmorexa OK
https://m.edso0.ru/3149956b
teme "lunamuka"
163 PesepBHbIil ypok. O000mIeHHE bubnuoteka [{OK

H CUCTCMAaTU3auAa 3HAHUU 110

https://m.edsoo.ru/0f9752ac
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teme "Cratrka TBEpAOTO
Tema"

PesepBHbIil ypok. O000mEeHHE
U CUCTeMAaTH3aIusl 3HAHUH 110

bubmnorexa LIOK

164 TeMe "3aKOHBI COXPaHEHHUS B https://m.edsoo.ru/6c0df9cc
MeXaHHuKe"
PesepBHrIii ypok. O60061ICHNE

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

MOJIEKYJIAPHOKUHETUYECKOU
teopun”
PesepBusiit ypok. O60011eHNE U

166 CHCTEMAaTH3alMs 3HAHUH T10 bubmmoteka IIOK
teme ""TepMoauHaMuKa. https://m.edsoo.ru/Obcc77cl
TeroBble MaIMHBI"
Peseprubiit ypok. O60011eHIE U

167 CUCTEMaTU3aLusA 3HAaHUH 110 bubnmnoreka HOK
TeMe "ArperaTHble COCTOSTHUSA https://m.edsoo.ru/59ca5c91
BeniecTBa. Pa3zoBbie epexoab!”
Pesepeubriit ypok. O600meHne u

168 CHCTI;MaTH3ZEHH 3HaHI/II;IH o bubmorexa [JOK

https://m.edso0.ru/f2381c0c

TeMe "OnekTpudeckoe nosue"
Peseprubrit ypok. O6001eHIE 1

169 CHCTeMaTH3alus 3HaHUH T10 but6mmorexa [IOK
teme "TlocTosTHHBIN https://m.edsoo.ru/3cae6dal
ANEKTPUUECKUN TOK"

170 PesepBHblit ypok. O600111€HNE U bubnmoreka [JOK

CUCTEMAaTH3alys 3HaHUH 110

https://m.edsoo.ru/cc7681d4
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teMe "TOKHU B pa3InyHbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
B3anmopelicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIal“HI/ITHBIX 1 bubmmorexa [JOK
p uH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarauTHo€e 1oJie MPOBOIHUKA C 1 bubmuoreka [IOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DIeKTpOU3MEPUTETbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 PaGora cunel Jlopenna 1 buGnuorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, mapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne buomorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 VH uu. [TIoTok BeKTOpa MarHUTHOM bubmorexa LOK
ALYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [IOK
Dyko https://m.eds00.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 I1 J
pasuno Sena https://m.edsoo.ru/bbc22726
22 WNunykruBHOCTh. KaTymka bubmuorexa [JOK
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HWHAYKTUBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHE 3a/1ad https://m.edso0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarenspuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubnnorexa [JOK
-Lap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
JTUHAMHAYECKOT'O OIMCAHNS
30 TapMOHHYECKUX KOJIECOaHUI U3 UX bubmmorera TIOK
P https://m.edso0.ru/e3c99692
HSHEPreTUYECKOro U KHHEMAaTUYECKOTO
OITHCAHUS
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx CBOOOIHBIX bubnuorexa [IOK

KOJIEOaHUI MAaTEMATUUECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edsoo0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHndecKkue Bubmaorexa HOK
| https://m.edsoo.ru/eb84182f
KoaeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMILUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};{ Bubmiorexa IOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
uieaIbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa HOK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B 1IEH bubmmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl 2JICKTPUYECKON 1enu

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 31eKTpHUECKON 1IEITU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
U neanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW IHEPTUH
OKOJIOTUYECKUE PUCKU TTPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘ILSO]S&HI/ISI P bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a1ad https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeEME "DIEKTPOMArHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
MexaHu4yecKkue BOJHEI. bubnuoreka [JOK
53
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso0.ru/138b6f09
Undpa3syk u yiabtpassyk. lllymosoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 371eKTPOMarHuTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTponbHas padbora no teme bubmmnoreka HOK
"KonebGanus u BoJgHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 Ortpaxenue cBera. [Lnockoe 3epkaino. bubmuoreka [IOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN IMOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yro
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
cBera
Xop stydeit B mpusMe. lucnepcust
. bubnuoreka [{OK
68 cBera. CIHOXKHBII cocTaB O€JIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE pacCTOSHUE U bubnuorexa [IOK
onTHYecKas Cuiia JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenne n300pa>keHUii B IMH3AX U bubmmnoreka HOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I';ma3 xak onruyeckast cucremMa bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 I I/IMeHI/IMO)sTI/I re(lel;T NYECKON bubmorexa [JOK
p P https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopocTb cBETa U METO/BI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Hlucnepeus ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edso:;.[ ru/668edbc8
bubnnorexa [JOK
80 Jugparis caera https://m.edso:)_.I ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o0meHre 1 cucTeMaTru3aIus bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCUTEIIEHOCTH
89 [TocTynatel cnenuanbHOU TEOPUU bubmmoreka [JOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIOBOE U3TYyYEHUE bubmorexa HOK
ya https://m.edso0.ru/f54035a5
bubnmorexa LIOK
o4 Jaxon eMetenit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
9 DHEPIHs 1 HMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTer A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTorpdexTa https://m.eds00.ru/8c68e5b9
YpaBHeHHe DUHINTENHA 111
98 dororddekra. "KpacHas rpanuma” bubmorexa I[JOK
- RP P https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Onbith I1. H. bubmuorexa [{OK
JleOeneBa https://m.edso0.ru/64b4f966
100 BousiHOBBIE CBOMCTBA YacTHUIL bubmuorexa [{OK



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

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoitis 1 pasmepl O6H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOH Jyalii3m bubmmorexa [JOK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bu6mmoteka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3mMepeHnii B MUKPOMHPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmmorexa [JOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenme rpagmicciux sazau https://m.edsoo.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CHICHHE PactCTHbIX SaaT https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 " T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. [ImanerapHas Mojienb aToma bubmorexa OK
' P A https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CnoOHTaHHOE U BBIHYKJICHHOE bubmuoreka [IOK
U3JIy4CHHE CBETA https://m.eds00.ru/f945d85¢c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyxnonnas mozens supa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3otomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH pal0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPrETUKH

Mertoast perucrpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIbHBIE B3aUMOCHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanmapTHON
mogaenu. KBapk-riooHHas Mozenb

aJIpOHOB

®usnka 3a npenenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBo husmveckoit

KapTHUHBI MUPA

bubmmoteka IIOK
https://m.edsoo.ru/ff1758d0

bubnunorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTansl PasBUTHUA aCTPOHOMUU.

bubnunoreka LIOK



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

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIeI0BaHuN
CoBpeMeHHbBIC ONITHYECKHE
120 TEJIECKOIIBIL, PAANOTEIIECKOIIBI Bubmiorexa OK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoiHeyHast aKTUBHOCTD. MICTOUHHK bubmorexa HIOK
o https://m.edso00.ru/22748eb4
sHepruu CosHIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [JOK
., PakTep o Snarp . https://m.edso0.ru/42169944
CIIEKTPAIILHBIHN KJIACC — CBETUMOCTD
124 3Be3/1BI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa LOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunorexa LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- ep ARIP https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Paciunpenne BeenenHoid. bubmmoreka [JOK

3akon Xab6mna. Teopus bonpbuioro

https://m.edso0.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha PamKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

®u3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue sBIEHUA
camouHaykiuu" i "Coopka Moaeu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3nYeCKui MPAKTUKYM 110 TEME 1

but6mmoreka [IOK



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

"N3mepenue mepuojia CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

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

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod SHe bubnmoreka [JOK
eo0pa3oBaHUE SHEPTUU B
peobp b https://m.eds00.ru/a28026bd
IPYKUHHOM MasiTHUKE
Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue nepeMeHHOTO TOKa
4epes MOCIIe0BATENIbHO COCTUHEHHBIE
136 P esneTop” bubmmoreka [JOK
KOHJICHCATOP, KATYIIKY U PE3HCT
H" P, RATYIEY 1 P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIN
MepPEMEHHOTO TOKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P g/MS N bubmuoreka [IOK
3y4YCHHE MTapaMEeTPOB 3BYKOBOM
i " P P e https://m.eds00.ru/b100661a
BOJTHBI
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenne mokazaresns mpeioMIeHus
138 I: "I e P bubnuoreka [{OK
crexna" win "lloayuenun
v https://m.edsoo.ru/42569eal
M300paxKeHus B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUS OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edso0.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroUX JUH3"
140 Pu3nuecKuil NTPAKTUKYM 110 TEME bubmmoreka [JOK

"HaGnronenue qudpakumm,

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



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

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEIAATUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1¢)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ ucroab30BaHUEM J103UMeTpa”
i "M3yuenue nornomenus 6era-
YacTHI] JIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCITOJIh30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e



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

co3Be3usi CeBepHOro MnoJymmapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIH
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHe U CUCTEMaTH3aIs
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusznueckoil Teopun B
OPMHPOBAHUH MPEICTABICHUN O
148 inﬁancxoﬁ Ka TEIHe MHpPaA, MECTO bubmorexa HOK
o ap pa, https://m.edso0.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC
149 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# 1o teme "CraTtuka TBEpAOro

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

. bubnuorexa [JOK
153 3HAHWH MO TeMe "3aKOHBI COXPaHEHUS nommorexa L
| https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O06o001IeHre U CUCTEMaTH3alUs it OK
154 3HaHui o Teme "OCHOBBI htPtIsz-I/P/IrZTee(;(:)(I)_[ru led440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O000I11IeHNE U CUCTEMATU3AIUS By OK
155 3HaHMi 1o Teme "TepmoaHaMuKa. " J?HOTCKa 1
TermoBLe MAMHLL" https://m.eds00.ru/c63f7c10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperaTHbie bubnnorexa [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"
O06o0mIeHre U cucTeMaTr3aIus
. bubmmoteka IIOK
157 3HaHUU IO TeMe "DIIEKTPUIECKOe nomorexa L
" https://m.edso00.ru/3bf0def9
moJie
O000111eHNEe U CUCTEMATU3 AL G OK
OTeKa
158 3HaHui mo TeMe "IlocTosHHBIN nosmoteka I
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS Bt OK
159 3HaHu# 1o TeMe "TOKH B pa3IuyHbIX nosmorexa [
. https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 110 Teme "MarauTHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. but6mmorekxa [IOK
161 CHUCTeMaTH3allusl 3HaHUH 10 TEMe nosmotexa I
" eKTpOMATHHTHA HHAYKIA" https://m.eds00.ru/053e2248
162 PesepBHbIil ypok. O0001ICHNE U bubnuorexa [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3aIMs 3HAHUH 110 TEME
"Mexanndeckue KoiaeOanusg"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHCTeMaTU3allusl 3HAHUH 110 TEME bubmorexa HOK
https://m.edsoo.ru/5e2bb83d
"DNeKTPOMAarHUTHBIE KOJIeOaHus "
PesepBHbIil ypok. O0001ICHHE U
164 CHCTEMAaTU3alMsl 3HaHUH 110 TeMe bubnuoreka [{OK
"MexaHUYeCKUE U AIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusiit ypok. O60011eHNE U
. bu6 K
165 CHCTeMaTH3allys 3HaHUH 110 TEMe htI'/[Isz?/I//IrzT:cIi(si)(]:)lr(a 152241603
"OnTuka" T '
PesepBHslit ypok. O600111eHNE U
N bubmmoteka IIOK
166 CHCTEMAaTU3alMs 3HAaHUH 10 TeMe htl'/[Isz?/I//ImTecTSO(])_Iru 15beclchs
"Ocnossl CTO" T '
Peseprubiit ypok. O60011eHUE U
. buo6 OK
167 CHCTEMAaTH3aIUs 3HaHUN 110 TEME htl'/[Isz?/I//IrzTeec;(::)(])lru /759438
"KopmyCKyIsIpHO-BOJIHOBO# Tyann3m" T '
Peseprubiit ypok. O60011eHIE U
. bu6 OK
168 CHCTeMATH3aIMsI 3HAHUH 110 TEME h':'jpsj?/l//lrzT:(;(:)(])lru 11511654
"®usuka aroma" T '
PesepBHrIit ypok. O600IICHHE U
169 CHCTeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHriit ypok. O6001ICHHE U
b K
170 cHCTeMaTHu3alus 3HaHuHM 110 TeMe nosmorexa O

"JneMeHTH! acTpoduzuku”

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



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJILHOT'O
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJI51 VUEHUKA

METOANYECKHUE MATEPHUAJIBI I1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPChBI CETH

HUHTEPHET

Mognucano unpoBoii noanucsio: EaTiowenko lanuwa Bacunbesta

DN: c=RU, title=/lupekrop, o=MYHULINNANIbHOE KASEHHOE

E BT I_o LLle H Ko I_an VI H a OBLLEOBPA3OBATE/IbHOE YYPEXEHWE "KATAPBEVICKAA
CPEQIHAA OBLLIEOBPA3OBATE/IbHAA LKONA",
1.2.643.100.3=120B3035313030313437353832,
1.2.643.3.131.1.1=120C333833353030323535353934,

BacnnbeBHa sy, e s sacamucsr
sn=Eg" , cn=Ef weHKo ManuHa BacunbesHa

[Nara: 2024.09.20 17:07:55 +08'00"
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