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IMNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no gu3uke Ha ypoBHE CpelHEro o0IIero oopazoBaHus pazpadboTaHa Ha
OCHOBE MOJIOXKEHUN U TpeOOBAaHUM K pe3yJbTaTaM OCBOECHUSI OCHOBHOM 00pa3oBaTelbHON
nporpammsl, nipeactaBiieHHbIXx B @I'OC COO, a takxke ¢ yuéroM ¢eaepalibHON paboueit
nporpammsl BocnuTanus U Konnenuuu npenogaBanus yueOHoro npeaMera «POusmkay B
oOpa3oBaTenbHbIX opranmzanusx Poccuiickoil ®enepauuu, peaan3yrolIMX OCHOBHBIE
0o0pa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o Qu3uke omnpenenseT 00s3aTeabHOE MPEIMETHOE COJEpKaHuE,
YyCTaHABIMBAET PEKOMEHIYEMYIO II0CIIEOBATENbHOCTh H3YYEHHUS TEM M DPa3/ejioB
y4eOHOro mpeaMera ¢ y4ETOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKU
y4eOHOro Inpoliecca, BO3pacTHbIX ocoOeHHocTel oOydaronuxcs. [Iporpamma no ¢usuke
Na€T MpeACTaBICHHUE O LENAX, COACPKAHNUHU, 00LIel cTpaTerun 00y4deHus, BOCOUTAHUS U
pa3BuTHUsL 00yYalOlIUXCsl CpeAcTBaMu yueOHoro mpeamera «Duszuka» Ha yriayOoaéHHOM
YPOBHE.

N3ydenne kypca (u3MKu yriayOiIEHHOrO YPOBHS MO3BOJISIET PEAM30BaTh 3a/ayul
npo¢eCCHOHAIIBHOM OpHEHTAIK, HAIpPaBJICHO Ha CO3JIaHHE YCJIOBUI NI MPOSIBICHUS
CBOMX WHTEJJIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaKIbIM 00y4aroummcs,
KOTOpblE  HEOOXOAMMBI  JUIsI  HPOJOJDKEHHs  oOpa3oBaHMs B OpraHHU3alusIx
npodeccruoHaNbHOI0 00Pa30BaAHUS 110 PAIUYHBIM PU3UKO-TEXHUUYECKUM U UHKEHEPHBIM
CHELHMATIBHOCTSIM.

B nporpamme no ¢usuke omnpeaensroTcs IMIaHUPYEMBbIE pPe3yJIbTaThl OCBOEHUS
Kypca (U3MKH Ha YpOBHE cpenHero oOmiero oOpa3oBaHUA:  JHMYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHbIE (Ha yriyOonéHHoM ypoBHe). HayuHo-MeTononornueckon
OCHOBOM Ju1 pa3paOOTKH TpeOOBAaHUI K IMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pe3ynbTaraM 00y4arouuxcs, OCBOMBIIMX MPOrpaMMy IO (pU3UMKE Ha YpOBHE CPEIHEro
oOmiero o06pa3oBaHusi Ha YriyOJEHHOM YpPOBHE, SIBISETCS CHCTEMHO-IESTENbHOCTHBIN
MOJIXO/I.

[Tporpamma no gu3uKe BKIOYAECT:

IUTAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3MKH Ha YIIIyOJIEHHOM YpOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 T0J1aM O0yUYEHHS;

cozepkanue yueOHoro npeamera «Pu3nkay 1o rogam o0ydeHusl.

[Tporpamma o usrke uMeeT MPUMEPHBIN XapakTep U MOXKET OBITh HCIOJIb30BaHA
yUUTEIIMU (PU3HUKY IJI1 COCTABIICHUS CBOMX pabOUYuX MPOTrpamMm.

[Iporpamma 1o Qu3uKe He CKOBBIBACT TBOPYECKYIO HMHUILMATHBY y4YUTENEH H
MPEIOCTABIISIET BOZMOXHOCTU ISl peaju3alliid Pa3IMYHBIX METOJUYECKUX MOJXO0JI0B K
NpernojaBaHuio (QU3MKM Ha YrayOJNEHHOM ypOBHE TIPU  YCJIOBUM  COXPAaHEHUS
00s3aTeNIbHOM YacTu coliep KaHusl Kypca.

dusnka Kak Hayka O HambOosee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KaYeCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUH 00
okpyxatomem Mupe. IIkonpHbIf Kypc GHU3MKH — CHCTEMOOOpPA3yIOUMi s
€CTECTBEHHO-HAYUHbIX Y4E€OHBIX MPEIMETOB, MOCKOJbKY (HU3MUYECKHE 3aKOHBI JIe)KaT B
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OCHOBE IIPOLECCOB U SABJIEHHUM, H3yyaeMbIX XHUMHEH, OHojorueu, Quandeckoin
reorpapueil u acrpoHomueil. Mcrnonb3oBaHMe MW AaKTUBHOE NPUMEHEHHE (PU3MUYECKUX
3HaHMUW OINpEeAENNIIO XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUM B chepe
OHEPreTUKH, TPAHCIOPTA, OCBOEHMS KOCMOCA, IIOJYYEHHUsS HOBBIX MAaTepUaloB C
3aJJaHHBIMH cBoWcTBaMH. M3yueHue (pU3MKM BHOCUT OCHOBHOH BKJaJ B ()OPMHpPOBAHUE
€CTECTBEHHO-HAyYHOM KapTHHbI MMpa oO0yuwaromerocs, B (OpMHUpOBaHUE YMEHUI
NPUMEHSTh HAYIHBIH METOJI IO3HAHUS MIPH BHITIOJTHEHUN UMH YI€OHBIX HCCIIECTOBAHHA.

B ocHOBY kypca Qu3uKu Ha ypoBHE CpeJHEro oouiero oopazoBaHusl MOJOKEH Psij
U/Iel, KOTOPbIEe MOKHO pacCMaTPUBATh KaK MPUHIIUIIBI €r0 TIOCTPOCHHS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEW Kypc SIBJISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuail M3 BCEX pa3lieloB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (PU3HKH.

Hoen zenepanuzayuu. B cooTBETCTBUM C HEM MaTepual Kypca GU3HKU 0ObEAMHEH
BOKpYr ¢usnueckux Teopuil. Bemymmm B Kypce sBuseTcss  (opMmupoBaHue
NPEJCTAaBICHUH O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mnpeanoiaraeT HUCHOJIb30BaHHE
TYMaHUTApHOTO MOTEHIIHANA (PU3HMIECKON HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (DU3HUKH C
pa3BuTHEM OOIIecTBa, a TaKkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMHU MPoOIeMaMu.

Hoesa npuxnaouou nanpaenennocmu. Kypc ¢usuku yriayOGn€HHOro ypOBHS
NpErojaraeT 3HAKOMCTBO C INMHPOKHM KPYTrOM TEXHHYECKHX M TEXHOJIOTHYECKUX
NPUIIOKEHUH M3YYEHHBIX Teopuil M 3akoHOB. IIpu 3TOM paccmaTpuBaroTCs Ha YpOBHE
OOIIMX MPEeACTABICHUI U COBPEMEHHBIE TEXHHUECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonozuszayuu  peanu3yercs IMOCPEACTBOM  BBEACHHUS  DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX OJKOJIOTHUYECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOpBIC
CBSI3aHbl C pa3BUTHEM TEXHUKM M TEXHOJIOTUH, a Takke O0O0CyXIeHus MnpobieM
PalMOHANILHOTO PUPOIONOIB30BAHUS U SKOJIOTHYECKOW O€30I1aCHOCTH.

OcBoeHue cojepX aHHusl MPOrpaMMbl MO (PHU3UKE JOJDKHO OBITh TMOCTPOCHO Ha
NPUHIUIAX CHCTEMHO-JEATENFHOCTHOTO Tonxoxa. Jnms ¢u3umku peanms3amust STHX
NPUHIUIOB 0a3upyeTcss Ha MCIOJIb30BAaHUU CAMOCTOATEIBHOIO HKCHEPUMEHTa Kak
MOCTOSIHHO JeMCTBYytomIero ¢akropa yuebHoro mpoiecca. s yrinyOia&éHHOTO YpOBHS —
3TO CHUCTEMa CaMOCTOSITEJIBHOIO  YYEHHYECKOTO0 HKCHEPUMEHTa, BKIIOYAIOIIErO
(bpoHTaTbHBIE YYCHHYECKHE OIBITH MPU M3yYEHUH HOBOTO MaTepuaia, JadopaTOpHbBIC
paboTel W paboThl TpakTUKyMma. [Ipw STOM BO3MOXHBI JBa CHocoda peanu3aluu
¢u3nyeckoro npakTukyma. B mepBom ciyyae nmpakTHKyM MPOBOAUTCS JInOO B KoHIe 10
u 11 kmaccoB, 1MbO Mocie MepBOro U BTOPOTO MOJYTOAUI B KaXKIOM M3 3THX KIJIACCOB.
Bropoii cioco® — 310 uHTErpanus paboT MpakTHKyMa B CUCTEMY J1a0OpaTOPHBIX padoT,
KOTOpBIE MPOBOJASTCS B IMpoliecce u3ydeHus paszzaena (temsl). [Ipu stom non paboramu
NPaKTUKyMa IMOHMMAETCS CaMOCTOSITENIbHOE HCCIIEAOBAaHUE, KOTOPOE TMPOBOAMTCSA IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUJIa O3 MOIIAaroBOi HHCTPYKIIUH.

B nporpamme mo ¢usmke cucrema Y4eHHUYECKOTO HKCIEPHUMEHTa, Jab0paTOpHBIX
paboT W TMpakTUKyMa MpEICTaBICHA CIWHBIM TNepeyHeM. BrIiOOp TemaTuku aisi 3TUX
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BUJOB  YYEHUYECKUMX  MPAKTHUUYECKHX  pabOT  OCYIIECTBIAETCS  YYaCTHHUKAMHU
00pa3oBaTeNbHOr0 MpOLEcca UCXO0Jd M3 OCOOCHHOCTEH MOYpPOUHOIO IUIAHUPOBAHUS U
ocHamieHus kabunera ¢usuku. [lpu sToM obecmeunBaeTcsi OBIaAeHNE O0YUYAIOIIMMUCS
YMEHUSIMU MPOBOJUTH MpPSIMbIE U KOCBEHHbIE U3MEPEHMsI, HCCIEIOBAHUS 3aBHCHUMOCTEH
(U3NIECKUX BEIWYNH U IOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE yeseTcsl PEIICHUI0 PAaCUETHRIX U KauyeCTBEHHBIX 3aaau. [Ipu
ATOM JUTSl PacU€THBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 33/IaHHOW M HESBHO
3a]aHHON (U3MYECKONH MOJEINbI0, TMO3BOJISIOIINE TMPUMEHSATh H3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fiesia Kypca, TaK U HHTETPUPYS MPUMEHEHUE 3HAHUH
U3 pa3HBIX pa3fenoB. (s KauecTBEHHBIX 3aJady MPUOPUTETOM SIBIISIFOTCS 3aJaHUs Ha
OOBsICHEHHE/TIpe/ICKa3aHne TPOTEKaHWA (U3WYECKUX SBICHHA MW TPOLECCOB B
OKpyXaromiei >Ku3HH, TpeOyromue BbeIOOpa (GU3MUECKONM MOJENH i CHUTyaluu
PaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu OPI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecrieueHn0 y4yeOHOro rmnpolecca Kypc (pu3uku yriayOJa€HHOrO YpOBHS Ha YpOBHE
cpelHero o0Iiero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KaOWHeTa.
B kabunere (pu3uku AOMKHO OBITH HEOOXOIUMOE JA0OpaTOpHOE OOOpPYIOBAaHUE IS
BBITIOJTHEHUS YKA3aHHBIX B MporpamMme Mo (GU3NKe YIeHUUECKUX OMBITOB, 1a00PaTOPHBIX
paboT u paboT MpakTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHcTpalmonHoe o0opyaoBanue (GOpMHUPYETCS] B COOTBETCTBHH C MPHUHIIMIIOM
MUHUMAaTbHOW JOCTATOYHOCTH M O00ECIeYMBAaeT TIOCTAHOBKY TIEPEYHCICHHBIX B
nporpaMMe 1o (U3MKE KIIOUEBBIX JEMOHCTPALMA IS HUCCIEIOBAHUS H3Y4aeMbIX
SBIICHUHA W TPOILIECCOB, SMIUPUUYECKUX U (DYHTaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
MIPUMEHEHHU.

JlaGopaTtopHoe  oOopydoBaHWE JJII  YYCHHUYECKHUX  MPAKTHUYECKUX  paldoT
dopmupyeTcs B BUI€ TEMaTHUECKUX KOMILJIEKTOB M OOecleyrBaeTcs B pacyére OJHOTO
KOMIUIEKTa Ha JABYX oOy4arommxcs. TeMmaTHdeckne KOMIUIEKTHI J1a0opaTOPHOTO
000pyIOBaHMSI TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUU aHATIOTOBBIX
U 1udpoBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHJIC
1U(POBBIX JTAOOPATOPHUHA.

OCHOBHBIMHU LIETSIMU U3Y4YE€HUS PU3UKH B 00111€eM 00pa30BaHUU SBIISIOTCS:

¢dopmMHupoBaHKEe MHTEpeca M CTpPEeMJICHHS OOYyYaloIMXCs K HAyYHOMY H3YYEHHUIO
NPUPOJIBI, Pa3BUTHE MX WHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HAydYHOM METOJe TO3HaHHA U (HOopMUpOBaHUE
UCCIIEZI0BATEICKOIO OTHOIICHUS K OKPY’KAIOLIUM SIBJICHUSIM;

dopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK pe3yibTaTra H3y4YeHHs OCHOB
CTpOEHUS MaTepuu U (YHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHHE YMEHHU OOBSCHATH SIBICHHS C WCIOJIb30BAaHUEM (DU3HUECKUX
3HAaHWW U HAYYHBIX JOKA3aTEIbCTB;

dbopMHupoBaHWE TPEACTABICHUH O ponu GU3MKA 11  Pa3sBUTHS  JAPYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA,



pa3BUTHE TNpECTaBICHUI O BO3MOXHBIX chepax Oyaymiel npodeccruoHaIbHON
JESITENbHOCTH, CBSA3aHHBIX C (PU3HUKOMW, MOATOTOBKA K JalibHeWIeMy OOYy4YE€HHUIO B 3TOM
HAIPaBJICHUU.

Joctxenue 53TuUX 1eneid oOecrnedyrBaceTCsl peuieHHueM CIeAYIoIUX 3a7ad B
npoiiecce U3y4eHus Kypca (U3UKU Ha YPOBHE CPEeHEro o0Iero oopa3oBaHus:

npuoOpeTeHrne CUCTEMbl 3HaHUM 00 oOmuX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSAX, BKIIOYAS MEXaHUKY, MOJCKYISIPHYIO (DH3UKY, SJIEKTPOIUHAMUKY,
KBAaHTOBYIO (DU3UKY U 3JIEMEHTBI aCTPODU3HUKY;

dbopMupoBaHHEe YMEHHUW TPUMEHSITh TEOPETUUYCCKUE 3HAHUSA JUISI OOBSICHEHUS
dbuznueckux SBICHUW B TPHUPOAEC U I TNPUHATUS TNPAKTHUECKUX pEIIeHUH B
MMOBCETHEBHOM JKU3HU,

OCBOCHHE CIIOCOOOB pEIICHMs Pa3jIMYHbIX 3a/lad C SBHO 33JaHHOW (hU3HUECKOn
MOJIETIBIO, 33]1a4, MOAPAa3yMEBAIOIINX CaAMOCTOATEIbHOE CO3/1aHue (PU3MUYECKONH MOJEIH,
a/ICKBATHOM YCJIOBUSAM 3a/a4d, B TOM YHUCIIC 3a/1a4 MHKEHEPHOTO XapaKTepa;

MOHUMAaHKUE (PU3HYECKUX OCHOB W MPUHIIUIIOB JCHCTBHS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSIHUS HAa OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJaMH  CAMOCTOSITCILHOTO  ITUTAHUPOBAHWS W MPOBEICHUS
dbu3MUecKUx SKCIEPUMEHTOB, aHAM3a W HHTEpIpeTalnuu WHOOPMAINK, ONpeIeIeHUs
JIOCTOBEPHOCTH TIOJYICHHOTO PE3yJIbTaTa;

CO37aHHMe YCJIOBHM i PAa3BUTUS YMEHUH TPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOM JEATEIIBHOCTH;

pa3BuTHe HHTEpeca K chepam mpodeccuoHaIbHONU NEATEeIbHOCTH, CBSI3aHHOM C
bu3HKOIA.

B cootBerctBuu ¢ tpedoBanusimu ®I'OC COO yrnyOnéHHBIN ypOBEHb H3y4YeHUS
yaueOHoro npenmera «dusnkay Ha ypoBHE CpenHero oliiero oOpa3oBaHUsI BHIOMpaETCs
oOydJaImuMucs, TUIAHUPYIOUIUMHU TPOJODKEHHE O00pa3oBaHUS M0 CHEIHATBLHOCTIM
(UBUKO-TEXHUYECKOTO MPOQuIIs.

Ha wusydenune ¢usuku (yrnyOn€HHBIM ypOBEHb) Ha YpPOBHE CPEIHErO OOIIero
obpazoBanus orBoautcs 340 gacoB: B 10 kmacce — 170 gacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraemplii B mporpamMme 1O (QU3MKE TMEPEUYCHb J1a0OPaTOPHBIX U
MPAKTUYECKUX PabOT SBISIETCS PEKOMEHIOBAHHBIM, YUHUTENb JeliaeT BHIOOP MPOBEIECHUS
7a00paTOpHBIX pabOT W OMBITOB C YYETOM HWHIAUBUAYAIbHBIX OCOOCHHOCTEH
00ydJaromuxcs.



COJAEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayuHnblii MeTO MO3HAHUS MPUPOIBI.

®dusuka — (QyHgamMeHTalbHasg Hayka O mnpupoie. HayuHblii MeTOo] NO3HaHUS U
METO/JIbI UCCNEOBAHUS (PUBUUECKUX SIBJICHUI.

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

Cnoco6bsl  u3mepeHusi (U3MYECKUX BEIUYMH (aHAJIOrOBble U HUGPPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocTy n3MepeHnil PU3NYECKUX BEIUUMH (aOCONIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue ¢GU3MUECKUX SBICHUN M TMpoleccoB (MaTepuaabHash TOYKa,
aOCONIOTHO TBEPIOE TENO, WAeadbHAs >KUJIKOCThb, MJICAbHBIA Ta3, TOUYCUHBIA 3apsi).
['unore3a. ®uU3nUeCKUil 3aKOH, TPAHULIBI €T0 TPUMEHUMOCTU. PU3NUecKast TEOpHUsl.

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

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomot, nPAKMUKYM.

W3mepenne cuiabl TOKAa U HANPSDKEHUS B IEMU MOCTOSHHOIO TOKa IMPHU MOMOIIM
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIbHBIX IPUOOPOB.

3HakoMcTBO ¢ mH(poBoi nabopatopueir mno ¢usmuke. I[lpumepsl u3MepeHus
($u3MYECKUX BEIUYMH MPHU MOMOIIHM KOMIIBIOTEPHBIX JaTYUKOB.

Paszpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUA. CucreMa
OTCYETA.

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

Panuyc-BekTop MaTepuaabHOW TOYKH, €ro MPOEKIMH Ha OCH CHCTEMbI KOOPJHUHAT.
Tpaekropus.

[lepemerienue, CKOpoCTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTEpUAIBHOM TOYKM, HUX MPOEKUMU HA OCH CHCTeMbl KoopauHaT. CroxeHue
MIEPEMELIEHUI U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHENHOE JABW)KEHHE. 3aBHCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHS W MYTH MaTepuaibHOW TOYKH OT BPEMEHH U HX
rpaduxu.

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

KpuBonuneiitnoe nBukeHue. JIBukeHHME MaTEepHATbHON TOYKH MO OKPYXKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuon u dacrora obpamienus. LleHTpocTpeMuTebHOE
(HOpManbHOE), KacaTelbHOEe (TaHTCHIIMAIbHOE) W TOJIHOE YCKOpPEHHE MaTepuaibHOMN
TOYKH.



TexHuuyeckrne yCTpOHWCTBa U TEXHOJIOTMYECKHE MPOLIECCHI: CIIMAOMETP, JIBHKEHUE
CHApsIJIOB, 1IeMHbIE, IIecTepEHYAThIE U pEMEHHBIE Nepeaaun, CKOPOCTHBIE JTUQTHI.

Jlemoncmpayuu.

Mopenb cucteMbl OTCYETA, WUIIOCTpAIUMsl KUHEMATHUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CriocoOsI HcceI0BaHUS TBUKEHUM.

NnmrocTpanus npenebHOro nepexoaa 1 N3MEpeHne MTHOBEHHOM CKOPOCTH.

[IpeoGpazoBaHue NBHKEHUI C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B PA3pPEKEHHOM IMPOCTPAHCTBE.

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

HamnpaBneHnue ckopocTy NpU ABUKEHUU 110 OKPY>KHOCTH.

[IpeoOpa3zoBanue yriaoBoil CKOPOCTH B PETYKTOPE.

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.

N3Mepenne yckopeHus NpU NPSMOJWHEHHOM PaBHOYCKOPEHHOM JBWKEHUHU IIO
HAKJIOHHOM IIJIOCKOCTH.

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

H3mepenue yckopeHHs CBOOOJHOTO MajeHusi (PEeKOMEHIIOBAHO HCIOJIb30BaHUE
uudposoit mabopatopun).

W3ydeHne NBWKEHUS Tela, OPOIIEHHOTO TOpU30HTaIbHO. [IpoBepka rumoressl o
MNPSMON MPONOPLIMOHATBLHONM 3aBUCUMOCTH MEXY JaIbHOCTHIO IMOJETA M HAYaJbHOU
CKOpOCTBIO T€JIa.

N3ydeHue nBH>KEHU Tena Mo OKPY>KHOCTH € MMOCTOSSHHOM MO MOAYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHU TEepUOJia 0OpalieHus KOHUYECKOTr0 MasiTHUKa OT €To
MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiii  3akoH Hprorona. HWuepumanbHble cucteMbl orcuéra. [IpuHimn
oTHocutenbHocTH ['anmunes. HeuwnepuuanbHble CcUCTEMBI OTCYETa (OmMpeneNeHue,
IPUMEpHI).

Macca Tena. Cuna. [IpuHIMI Cynepno3uimy CHil.

Bropoii 3akoH HproTOHa 11711 MaTe€pUaIbHONM TOYKH.

Tperuit 3akoH Hpr0TOHA JI11 MaTepUaJIbHBIX TOUECK.

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

Cuna TsxecTd. 3aBUCHUMOCTh YCKOPEHHSI CBOOOJHOTO MaJ€HUsi OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT reorpaduueckoil mupoThl. J[BrkeHrne HEOSCHBIX TEN U UX
crnyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, qBrKyIerocs ¢ yCKOpeHUEM.



Cuna tpenus. Cyxoe TpeHue. Cuila TpEHUsI CKOJILKEHHUS U CHJIa TPEHUS IOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHUS IPU TBUKEHUU TeJa B )KUJKOCTH WU rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO ABUKECHHUSL.

Jasnenue. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHuueckue ycTpoilcTBA M TEXHOJOTMYECKHE MPOLECCHI:  MOJUIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGmronenue nBWXKEHUS TeNl B HMHEPUUAIbHBIX W HEWHEPIHAIbHBIX CHCTEMaxX
OTCYETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenue nByxX HMIMHAPOB WIM IIAPOB Pa3HOM MAcChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOACHCTBYIOIIEH NPHUIOKEHHBIX K TEIy CHJ C IPOU3BEICHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHE B MHEPIIUAIbHOI CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOSHUKAIOUIUX B PE3YNIbTATE B3aUMOJICUCTBUS TEII.

N3mepenune macc 1o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec tena nmpu ycKkOpeHHOM NOIBEME U MaICHUH.

[lenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEeHHME CUIJI TPEHUSI IOKOSI, KAYEHUS U CKOJIb)KECHHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomaol, npaKmuKym.

H3mepenue paBHOJEHCTBYIONIEH CHII TIpU JABMXKEHMH Opycka TO HaKJIOHHOU
IIJIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKEHHUs OpycKa M0 HAKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €0 MacCCHl.

HccnenoBanue 3aBHCUMOCTHM CWJI YOPYIOCTH, BO3HUKAIOUIMX B IPYKUHE U
pe3uHOBOM 00pasiie, OT X JaedopMaiium.

N3ydeHune NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JETKUM
OJI0K.

Wsmepenue koddduimieHTa TpeHUs MO BEJIWYUHE YrIoBOro Kod(QuimeHTa
3aBucumoctH F,p(N).

HccnenoBanue JBUKEHHs Opycka IO HAKJIOHHOM IIJIOCKOCTH C I€PEMEHHBIM
K03 (HULIMEHTOM TPEHUS.

N3ydenne NBUKEHUS I'py3a 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 Teiy. LlenTp TskecTu Tena.

VYcnoBust paBHOBeCUs TBEPOIO TeEA.

VYcroitunBoe, HeycTOUKBOE, O€3pa3InyHOE PaBHOBECHE.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKUE  IPOLECCHI:  KPOHIUTENH,
CTPOUTENbHBIN KpaH, peéTyaTbie KOHCTPYKIUH.



Jemoncmpayuu.

VYcioBus paBHOBECHS.

Buns!l paBHOBecCHS.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HccenenoBanue ycinoBUiM paBHOBECUS TBEPIOTO Tela, HMEIOLIETO OCh BPAILCHHUS.

KoHcTpynpoBaHue KpOHIITEITHOB U pacU€T CUJT yIIPYTOCTH.

N3yyeHne yCTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IIJIOIIAb OIOPHI.

Tema 4. 3akonwl coxpaneHus ¢ mexanuke.

NMiynpec MaTepuanbHOM TOYKHM, CHUCTEMBI MaTepHalbHBIX ToyeK. LleHTp Mmacc
CHCTEMBI MaTepUAIIBHBIX TOUEK. Teopema 0 ABUKEHUU LIEHTPA Macc.

NMnysibC CUIIbl 1 I3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE NBM)KEHHE.

MomMeHT umnynbca MaTepualibHOW TOUYKH. [IpencraBienue o cCoxpaHEHUH MOMEHTa
MMITYJIbCa B IEHTPAIBHBIX MOJISIX.

PaGora cunsl Ha MaJoM W Ha KOHEYHOM mepemenieHuu. ['paduueckoe
npesicTaBiIeHue paboThl CUIIBI.

MonHoCTh CHIIBL.

Kunernueckas »5Heprusi MarepualbHOM TOUkM. Teopema 00 HW3MEHEHUU
KUHETUYECKON SHEPTUH MaTEpUaJIbHOU TOUKHU.

[loTeHIIManbHBIE W HENOTEHIMaJdbHble CWIbl. lloTeHuManbHas  SHEprus.
[TorenumaneHass dSHeprust ynpyro nedopMupoBaHHOW mpyxkuHbl. [loTeHnmanbHas
SHEPrus Tejla B OJHOPOJHOM TIpaBUTAIMOHHOM Moje. [loTeHimanbHas sHeprust Teina B
IpaBUTALIMOHHOM I10JIe OJIHOPOAHOrO Iapa (BHYTpH M BHE Iapa). Bropas kocmudeckas
CKOpOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b pa0OTHl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEM MEXaHUYEeCKOW HSHEPTruu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymin 8 WIeabHOM KUAKOCTH KakK CIIEICTBHE 3aKOHA
COXPAHEHHUsI MEXaHUYECKOW SHEPTUH.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECChl: JBUKECHUE PAKET,
BOJIOMET, KOTEP, IPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHUE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE IBHMKEHHE.

N3MepeHre MOITHOCTH CHJIBI.

V3MeHeHne YHEPTUu Tea MPU COBEPIICHUH PAOOTHI.

B3aumMHbIe npeBpalleHnss KHHETUYECKOW Y OTCHIMAIBHOM SHEPTUU TTPU AECUCTBUU
Ha TEJIO CUJIbI TSYKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHEPTUU MPU CBOOOTHOM TaICHUH.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomaol, npaKkmukym.

N3Mmepenne ummnyibca Teiaa mo TOpMO3HOMY ITYTH.



H3mepenue CUIIbl TSITU, CKOPOCTH MOJIETH 3JIEKTPOMOOMIISI U MOIIIHOCTHU CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA T€Ja C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHM.

W3mepeHne KUHETHYECKOM YHEPTUHU TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE H3MEHEHUS NOTEHUMAJIbHOW HHEPruM MPYKUHBI € pPabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHUS MPU JBWKEHUU Tejda 10 HAKIOHHOU
IJIOCKOCTH.

Paznen 3. MoJiekyasipHasi pu3nKa ¥ TEPpMOAUHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OcHOBHbIE TMOJOXKEHUS MOJIEKyIsipHO-KuHeTHYeckor Teopun (MKT), ux omnbiTHOE
obocHoBanue. Jluddys3us. bpoyHoBckoe nBWKeHHE. XapakTep JABIKEHHUS U
B3aUMOJCHCTBHS YaCTHIL] BelecTBa. MOJeny CTPOEHHUs Ia30B, )KUAKOCTEN U TBEPABIX TEI
U 00BSICHEHHE CBOICTB BeEIlleCTBa HA OCHOBE ATHX Mojieneil. Macca u pa3mMepbl MOJIEKYT
(atomoB). KonuuectBo BemiectBa. [loctosinHass ABoraapo.

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

Mogenb uaeanbHOroO ra3a B MOJIEKYJAPHO-KMHETUYECKONH TEOpHM: YacTHIbl Tas3a
JBIKYTCSI XaOTHYECKHU U HE B3aUMOJACHCTBYIOT IPYT C APYIOM.

['a3zoBble  3akoHbl.  YpaBHeHue MenzaeneeBa—Knamneiipona.  AGcomtoTHas
temrnepatypa (mkana temrepatyp KenbBuna). 3akon [lamerona. WM3omporeccsl B
U7eaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpecTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, u3odapa.

CBsi3b MEXAy JABICHHEM U CpeAHEH KMHETHYECKON SHEpPrueil moCTyNmaTebHOro
TEIJIOBOT'O JABM)KEHMSI MOJIEKYJT M/I€aJbHOTO raza (OCHOBHOE YpaBHEHHUE MOJEKYJISpPHO-
KMHETUYECKON TEOpUHU UJI€aTIbHOTO ra3a).

CBsi3p a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKOM CHCTEMBI CO CpeaHei
KMHETUYECKON SHEPrUer MOCTYNAaTENBHOIO TEMIOBOTO ABUKEHHUS €€ YaCTHII.

TexHuyeckne ycTpoicTBa M TEXHOJOTMYECKHE MPOLECChl: TEPMOMETpP, OapoMeTp,
[IOJIy4Y€HUE HAHOMATEPHAJIOB.

Jemoncmpayuu.

Mojenu IBUKEHUS YaCTHUL] BEIIECTBA.

Mopenb OpOYHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anmchio peaibHOro OpOyHOBCKOTO IBUKEHHSL.

Juddy3us KuaKocTe.

Mogens onbiTa [TepHa.

[IpuTsxeHne MOIEKYII.

Mopenu KpUCTAININYECKUX PEIETOK.

HaGuroneHne u uccie1oBaHue N30IpOLECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomul, npaKmuKym.

HccnenoBanue mporecca yCTaHOBJICHUS TEIUIOBOTO PABHOBECHS MPH TEINIOOOMEHE
MEXY TOPSIYEN U XOJIOTHOU BOJIOH.
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W3ydyeHnne HM30TEpMUYECKOTO  Tmpolecca (PEeKOMEHJOBAHO  HUCIOJb30BAHUE
ndposoit mabopaTopun).

N3ydeHune n30X0pHOro mporecca.

N3ydenne n3o0apHOro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3amanvie BHEUIHUX  YCIOBUWA  JUIs
TEPMOJMHAMUYECKOW CcUCTeMbl. BHemHue u BHyTpeHHHe mnapamerpsl. llapamerpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CpEJHUE 3HAUYCHHUS BEJIWYUH, OMHUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe HayaJo TEPMOJIUHAMUKH. CamonpounsBoJibHas penakcanus
TEPMOJAMHAMUYECKOW CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopaenb uaealibHOTO ra3a B TEPMOJAMHAMUKE — CHUCTEMa ypaBHEHUMW: ypaBHEHHUE
MenneneeBa—Knaneiipona # BBIpaXE€HHE [Ji1 BHYTPEHHEW SHEpPruu. Y CJIOBUS
MPUMEHUMOCTUA 3TOM MOJIEIH: HU3Kasg KOHIEHTpAIMs YaCTHIl, BRICOKHE TEMIIEPaTypBHI.
BoipaxeHue [uisi BHyTpEHHEH SHEprur OAHOATOMHOIO UJI€alIbHOTO ra3a.

KBasucratnueckre U HECTATUUECKUE TTPOIIECCHI.

DOnemeHTapHas palboTa B TepMoJuWHaMuKe. BeruncieHnue paboTel Mo rpaduky
mpoiiecca Ha pV-nuarpamme.

Tennonepenaua KaK croco0 WU3MEHEHUS BHYTpPEHHEN SHEPTUU
TEPMOJAMHAMUYECKOM CHUCTEMBI 0e3 COBEpIICHUS padoTHL. Koungexkmus,
TEIJIONPOBOIHOCTD, U3IIyYCHHE.

KomnuectBo TemnoTel. TermnoémMkocTs Tena. Y aenbHass U MOJISIpHAs TEIIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maiiepa. VYjaenbHas Temiora CropaHvs ToIuimMBa. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Temtonepenaye. [lonstue 06 annadbaTHOM mpoliecce.

IlepBBIil 3aKOH TEPMOJAMHAMUKH. BHyTpeHHss 3Heprus. KoiaumdyecTBO TEIIOTHI U
paboTa Kak Mepbl U3BMEHEHHUS BHYTPEHHEHW SHEPTUU TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [Jii PABHOBECHBIX IPOIECCOB: 4Uepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME€ TEPMOJWHAMHYECKON CHUCTEMBI TPOXOAUT €IMHCTBEHHAS
aguabara. AOCOTIOTHAS TeMIepaTypa.

BTopoil 3aKOH TEpMOIMHAMHUKHU JJIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepenath TEIIOTy OT 0oJiee XOJIOJAHOTO Teina K Oojiee HarperoMy 0e3 KOMIIEHCAIUU
(Knaysuyc). Heo6patuMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHumne! gerctus TeroBbix MamuH. KIT/I.

MakcumansHoe 3nauenne KII/I. [{ukn Kapno.

DKOJIOTHYECKHUE AaCTEeKThl HCIOJIb30BaHMS TEIJIOBBIX JIBUTarenieid. TermmoBoe
3arpsi3HEHUE OKPY>KaIOIIeHl Cpeibl.

TexHudyeckue yCTpPOWCTBA ¢ TEXHOJOTHYECKHE TMPOIECCHI:  XOJOIUIBHUK,
KOHAHWIIMOHED, AU3EIbHBIA ¥ KapOIOPaTOPHBIN JIBUTATENH, TApOBasi TYpOUHA, MTOTyUYeHUE
CBEPXHU3KUX TEMIIepaTyp, YTHIU3AIMS «TEIUIOBBIX» OTXOJOB C HCIIOJIH30BAaHHEM
TEIUIOBOTO HACOCa, YTWIW3alHUs OHOOPTaHWYECKOTO TOIUIMBA Il BBIPAOOTKHU
«TETJIOBOM» U 3JIEKTPOIHEPTUH.
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Jemoncmpayuu.

H3meHnenue teMmepaTypsl pH ainabaTUH4eCKOM pacIlIupEeHUH.

Bo3nymHoe oruuso.

CpaBHEHME yJIETbHBIX TEINIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.

HccnenoBanue annabaTHOTO Mmpoliecca.

KoMmmbroTepHble MO/IENN TEIJIOBBIX IBUTATEIECH.

Yuenuueckuit s3xcnepumenm, nabopamopusie padbomul, npaKmMuUKym.

N3mepenue yenbHON TEIII0EMKOCTH.

HccnenoBanue mporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTO Mpoiiecca.

N3yueHrne B3aMMOCBSI3M HSHEPTUM  MEXMOJIEKYJISIPHOTO  B3aUMOJACUCTBUS U
TEMIIEPATyPbl KUTICHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanrie u KoHueHcanus. VcmapeHwe u KumeHWe. YAenbHas TemioTa
napooOpazoBaHu.

Haceimiennbsie 1 HeHachlieHHbIE TTapbl. KadecTBeHHAs] 3aBUCUMOCTD TIOTHOCTH U
JABJICHHUS HACBHIIIEHHOTO TIapa OT TeMIlepaTyphl, WX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIICHHOTO Mapa. 3aBUCUMOCTh TeMIIEpaTyphl KUIICHUS OT JIABJIICHUS B KUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOIIOTHAS M OTHOCUTENIbHAS BIIAKHOCTb.

TBépnoe teno. Kpucramnumueckue u amopdHble Tena. AHM30TPONMS CBOWCTB
kpuctauioB. IlmaBneHme U Kpuctaumzauus. YJeiabHas TEIUIOTa IUIaBJICHUS.
CybOnumarusi.

Hedopmarun TBEpaoro Tema. Pactsokenme m cokarme. Casur. Moayns FOnra.
[Tpenen ynpyrux nedopmariuii.

TeruioBoe pacuMpeHue >KUIAKOCTEH U TBEPABIX Tel, O0OBEMHOE M JUHEHHOE
pacuiupeHue. AHrapMOHU3M TEIUIOBBIX KOJEOAaHWW YacTUI[ BEIIECTBA KaK MpPUYMHA
TEIJIOBOTO PaCIIMPEeHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[IpeoGpazoBanue 3Hepruu B (pazoBbIX MEPEX0aax.

YpaBHEHHE TETUIOBOTO OajlaHca.

[ToBepxHocTHOEe  HaTspkeHHE. KodpUIIMEHT MOBEPXHOCTHOTO  HATSXKCHHS.
Kanunnspuele sBieHus. JlaBieHWe NOJA HCKPUBIEHHOW IOBEPXHOCTBIO JKHIKOCTH.
®opwmyia Jlamnaca.

TexHuueckue yCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: KUJKUE KPHUCTAILIBI,
COBPEMEHHBIE MaTEPHUAJIBI.

Jemoncmpayuu.

TemnoBoe pacmupeHue.

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenne. Kunenve npu NnOHUKEHHOM JIaBJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITH ¢ MBUTBHBIMU TIIEHKAMH.

CmauuBaHue.
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KanwmisspHble sBI€HUS.

Mopenn HEHbIOTOHOBCKOW KUJKOCTH.

Cnoco0Obl U3MEpeHus BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAUIMUYECKOTO BELIECTBA.

Bunsl nedopmanuii.

Hab6mronenne Manbix aedopmMariuid.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomul, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS HKUITKOCTEH.

W3mepenue yeapHON TEIIOTHI IUIaBICHUS JIbA.

W3yueHne CBOWCTB HACHIIICHHBIX TIAPOB.

N3mepenue aOCONIOTHOM BIAXXHOCTM BO3AyXa M OLEHKAa MacChl MapoB B
MTOMEUICHUU.

N3mepenue korPuiimenta moBepXHOCTHOTO HATSKEHUS.

N3mepenue moxayns KOnra.

HccnenoBanue 3aBucUMOCTU JedopMalMi pe3MHOBOIO 00pasiia OT MPHIOKEHHON
K HEMY CHUJIBI.

Pasnen 4. DiiekTpoauHamMmKa.

Tema 1. Inekmpuueckoe none.

Onektpr3auuss Tel W €€ TMPOSIBICHUA. OJEKTpUYeCKMd 3apsan. /JlBa Buaa
ANEKTPUYECKUX  3apsAnoB. IIpoBOIHMKHM,  AMAIEKTPUKA W IOJYHPOBOJHHKHU.
DJIeMEHTAPHBIN AJIEKTPUUYECKUH 3apsil. 3AaKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

B3aumopeiictBue 3apsaoB. Toueunsie 3apsasl. 3akoH Kynona.

DnekTpruyeckoe nojie. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsAbl.

HamnpspkéHHOCTh 3nekTpudeckoro mosst. [IpoOHbIi 3apsia. JInHum HanpskEHHOCTH
ANEKTPUYECKOTO 1oist. OJHOPOAHOE IIEKTPUUECKOE TOJIE.

[loTeHIManbHOCTD  DJIEKTPOCTATUYECKOro moJid. Pa3HOCTH MOTEHUHMAIOB U
HanpspkeHue. [loreHnmanbHas Heprus 3apsaa B aIeKTpocTaTuueckoM noje. [lorenuuan
ANIEKTpOCTaTHYECKOro noiisd. CBsI3b HANPSYKEHHOCTH IOJISI ¥ Pa3HOCTHU NOTEHLIMAJIOB JUIS
AIIEKTPOCTATHUECKOIO MO (KaK OJJHOPOJAHOIO, TaK U HEOJHOPOJAHOTO).

[IprHIUIT CYIIEPIIO3ULIUN IICKTPUUYECKUX TTOJIEH.

[Tone Ttouewnoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepol. [lome
pPaBHOMEPHO 3apsHKEeHHOro 1o o0béMy 1mapa. [lome paBHOMEpPHO 3apsKEHHOU
OeckoHeuyHOW miuockocTH. KapTuHbl JAMHUI  HAaNpsHKEHHOCTH ATHUX ToJed U
AKBUIIOTEHIIUAJIBHBIX [I0OBEPXHOCTEH.

[IpOBOIHMKY B DJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3aPsAI0B.

JIMDNeKTpukn B DJIEKTPOCTaTHUYECKOM moje. JudneKkTpuueckas NTPOHMUIIAEMOCTh
BEILIECTBA.

KongeHncarop. OneKTpOEMKOCTh KOHJEHCATOpA. JIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATopa.

[TapannensHOe coeanHeHue KoHAeHcaTtopoB. IlocrmenoBaTenpHOE CoenMHEHUE
KOHJICHCAaTOPOB.

OHeprus 3apsHKEHHOTO KOHAEHCATOPA.
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JIBr>KeHME 3apsSKEHHON YaCTUIIBI B OJJHOPOJHOM IIEKTPUYECKOM IOJIE.

TexHudueckne yCTpOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  AIIEKTPOCKOI,
ANIEKTPOMETP,  DIEKTpOCTATUYECKass  3allluTa,  3a3eMJICHHUE  JJIEKTPONpPHUOOpPOB,
KOHJIeHCAaTOPbl, TenepaTop Bau ae I'paada.

Jlemoncmpayuu.

YCTpOMCTBO M MPUHLIKI JEUCTBUS SJICKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE T0JIE ABYX 3apsKEHHBIX MIJIACTHH.

Mopenb snekrpoctaTuyeckoro reueparopa (Ban ne I'paada).

[IpoBOIHMKY B 3JIEKTPUUYECKOM IIOJIE.

DIeKTpocTaThyecKas 3alluTa.

YCTpONCTBO U JEUCTBUE KOHJCHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD AJIEKTPOEMKOCTH TUIOCKOTO KOHJAEHCATopa OT IUIOIIAAY IUIACTHH,
PACCTOSIHUS MEXKly HUMHU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHEprust AMEKTPUUECKOTO MOJIA 3apPSKEHHOTO KOHAEHCAaTOpa.

3apsiika U pa3pska KOHIEHcATopa Yepe3 pe3nucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

OueHka cuil B3aUMOJICUCTBUS 3apsKEHHBIX TEJ.

HaGmronenue mpeBpalieHusi 3HEPTrUud 3apsHsKEHHOTO KOHJAGHCATOpa B DHEPTHUIO
M3IIy4€HUS] CBETOANO/A.

N3ydeHue npoTekaHus TOKa B IEMU, COAEPKALIEH KOHAEHCATOP.

Pacnipenenenue pasHOCTH MNOTEHUHMAIOB (HAIMPSIKEHUs) MPU MOCIEAOBATEILHOM
COEJIMHEHUYU KOHJICHCATOPOB.

HccnenoBanue pa3psiia KOHAEHCATOPa Yepe3 pe3ucTop.

Tema 2. [locmosanublii 31eKmpudecKull mox.

Cuna Toka. [IoCTOSTHHBIN TOK.

VYcnoBus CymecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa. MICTOYHMKH TOKA.
Hanpsxenne U u DJ1C é.

3akoH OMa Jy1s ydacTKa LEIu.

DJIEKTPUUECKOE COMPOTUBJICHUE. 3aBUCUMOCTh COINPOTUBIEHUS OIHOPOAHOTO
MPOBOJHUKA OT €ro JUIMHbI W IUIOWIAJA TMONEPEYHOIOo CEYEHHUs. Y JEIbHOE
COITPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, NaApalIebHOE, CMEIIAHHOE COCAMHEHHUE MPOBOJIHUKOB.
Pacuér pazBeTBin€HHBIX dnekTpuueckux 1emnei. [Ipasmna Kupxroga.

Pabota anekTpuueckoro Toka. 3akoH Jxoynsa—JIeHna.

MOIHOCTh  ANEKTPUYECKOrO TOKa. TemioBas MOIIHOCTh, BbIAEIsEMas Ha
pesucrope.

OJIC ¥ BHyTpeHHEE CONPOTUBICHUE MCTOYHHMKA TOKa. 3akoH Oma mJisi TOJIHOM
(3aMKHYTOM) 3IEKTPUUYECKOM 1Ienu. MOIIHOCTh UCTOUYHUKA TOKa. KOpoTKOe 3aMbIKaHHE.

KonpaeHncarop B 1ienu NOCTOSSHHOTO TOKA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CUETUUK IEKTPUIECKOU SHEPTUH.
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Jemoncmpayuu.

M3MmepeHune CUIIbI TOKAa U HaIIPSIKCHUS.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA OT HAINpPSDKEHUS U1 PE3UCTOpA, JaMIIbl
HAKaJIMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTUBIIEHUS [IINHAPUYECKUX TPOBOAHUKOB OT JUIMHBI, TUIOIIAIN
NIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKa OT CONPOTUBJIEHUS NIPU IMOCTOSHHOM
HaIPSHDKCHUH.

[Tpsimoe m3mepenue D/IC. KopoTkoe 3aMblkaHHE TallbBAHMUECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUSI.

CriocoObl coeiMHEHHsI ICTOYHUKOB Toka, DJ[C Oarapeil.

HccnenoBanue pasHOCTU NOTEHLMATIOB MEXAY IOJIOCAMH HCTOYHMKA TOKa OT
CHWJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKym.

HccenenoBanue CMEIIAaHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenue yaeiapHOro CONpoOTUBIEHUS IPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS JUISL JTAMITbl HAKaJIMBAHMSL.

VYBenuueHue npejaena u3MepeHus amnepMerpa (BoJbTMETpPA).

N3mepenune 3/]C v BHyTpEHHETO CONPOTUBIICHUS! HCTOYHHUKA TOKA.

HccnenoBanue 3aBucumoctd DJIC raabBaHUYECKOTO JIEMEHTA OT BPEMEHH IIpHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3sHOCTH MOTEHLIMATIOB MEXAY IMOJIOCAMH HCTOYHUKA TOKa OT
CHWJIBI TOKA B LIETIH.

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

Tema 3. Toku 6 paznuunulx cpeoax.

DnexTpuyeckas MPOBOJIMMOCTb PA3JIMUHBIX BEIIECTB. JJIEKTPOHHAS IPOBOAMMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIEHUS METANIOB OT TEMIEpaTyphl.
CBepXmpOBOAMMOCTb.

DNeKTpUYEeCKUil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoanuku. CoOCTBEHHAs: U MPUMECHAsI MPOBOAMMOCTH MOIYIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexoja. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUI TOK B DJJEKTPOJIUTAX. OJEKTPOJUTUYECKAss AUCCOLUALUS.
OnekTponn3. 3akonbl Dapanes Ay ANEKTpoIU3a.

DneKkTpuueckuil TOK B razax. CamMoCTOSATENbHBIM M HECAMOCTOSITEIbHBIN pa3ps.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3pana. Monnus. [linasma.

TexHuueckue ycTpoicTBa M MpaKTUYECKOEe NMPUMEHEHUE: Ta30pa3psiaHble JaMIlbl,
ANIEKTPOHHO-Ty4YeBass TpyOKa, MOJYNPOBOJHUKOBBIE TPUOOPHI: MO, TPAH3UCTOP,
dotoanon, cBETOAMOJ, TajdbBaHWKA, padUHUpPOBAHME MEAM, BBIJIABKA AJIFOMHUHUS,
AIIEKTPOHHAs! MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB AIEKTPOIIUTOB.
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3axonsbl anektponnsza dapanes.

HckpoBoii pa3psia v NpOBOJAUMOCTh BO3yXa.

CpaBHeHuE NPOBOAMMOCTH METAIJIOB U MOIYIPOBOIHUKOB.

OaHOCTOPOHHSISI TPOBOUMOCTD JTUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie pabomul, RPAKMUKYM.

Habmonenue snexTponusa.

W3mepenue 3apsiaa 0JHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Pu3nyecKkHii NPAKTHKYM.

CriocoObl M3MepeHus: (PU3NYECKUX BEIUYHMH C HCIOJIb30BAHMEM AHAJIOIOBBIX M
HU(QPOBBIX HM3MEPUTENBHBIX MPHUOOPOB W  KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE YW OTHOCHUTENIbHBIE IOTPEUIHOCTH HM3MEPEHU (U3NUYECKUX BEIHYMH.
OreHka rpaHuil MOTPENTHOCTEH.

[IpoBeeHEe KOCBEHHBIX H3MEPEHUM, UCCICAOBAHUN 3aBUCUMOCTEN (HU3UUYECKUX
BEJIMYMH, WPOBEpPKA IMPEMJIOKEHHbIX THUNoTe3 (BbIOOp U3 pabOT, OMHCAHHBIX B
TEMaTUYECKUX pazfenax «YUeHHYECKUH HKCIEPUMEHT, JabopaTopHble paboThI,
MIPaAKTUKYM).

Me:xnpeamMmeTHbie CBA3M.

Uzydenne kypca ¢uszuku yriyonéHHoro ypoBHs B 10 Kkjacce OCYIIECTBISIETCS C
Y4€TOM COZIepKATENbHBIX MEXIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemnsle NOHAMUA, CEA3AHHbBIE C U3YUCHUEM MEMO008 HAYUHOZ0
nO3HaHUA: SBICHUE, HAYYHBIA (akT, runoresa, pu3nueckas BEJIMUYMHA, 3aKOH, TEOPHs,
HaOJItO/IeHNe, HKCIEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEPEHHE, MOTPEIIHOCTH
U3MEpEHUH, H3MEPHUTENIbHbIE PUOOPHI, M poBas 1adopaTopus.

Mamemamuxa: peumieHue cucTteMbl ypaBHeHMH. JIuHelHas ¢(yHKkuus, napabona,
runepOona, ux rpadguku u cBoiictBa. Tpuronomerpuueckue (GyHKIIMH: CHHYC, KOCUHYC,
TAHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopbl M HX
IIPOEKIMH Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexaHnwdeckoe ABWKEHHWE B JKUBOM mpupoze, auddysus, ocmoc,
TEIUNIOOOMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHHE OKpYXKalollel cpesbl,
yTUIn3alust ~ OMOOpPraHMYeCKoro  TOIJIMBA  JUIsl  BBIPAOOTKM  «TEIUIOBOM» U
AJIIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSHDKEHUE U KalWJUISIPHBIE SIBJICHUS B MPHUPO/E,
IIEKTPUYECKUE SBJICHUS B )KUBOU NPUpPOJE.

Xumusa: JNUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAS Macca, MoJy4YeHre HaHOMAaTepUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX
TeN, KUAKOCTEH M Ta3oB, >KUJIKHE KPUCTAJUIbI, AJIEKTPUYECKHUE CBOICTBA METAJUIOB,
ANEKTPOJIUTUYECKAS AUCCOIMAIUS, TAIbBAHUKA, JIEKTPOHHASI MUKPOCKOIIHUSL.

T'eozpaghus: B1axxHOCTH BO3yXa, BETPbI, 0ApPOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHUe JBUKEHUN C HCIOJIb30BAHMEM MEXAHHU3MOB, YYET
CyXOr0 U JKUJKOTO TpPEHUsT B TEXHHUKE, CTAaTUYECKUE KOHCTPYKUUHU (KPOHILUTEHH,

16



peméryaTbie KOHCTPYKIIMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE
(rupockorl, BOJIOMET U JPYTHe), ABUTaTelb BHYTPEHHETrO CropaHus, mapoBas TypOuHa,
OBITOBOM  XOJNOAMIBHUK, KOHAWIMOHED, TEXHOJIOTUM TIOJNIYYEHUS COBPEMEHHBIX
MaTepUaIoB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U HAHOTEXHOJIOTHH, SJIEKTPOCTATHUYECKAs
3aIlUTa, 3a3€MIICHHE 3JIEKTPONPUOOpPOB, ra3opaspsiAHbIE JAMIIbl, MOJIYINPOBOJIHUKOBHIE
npuOopkI, rajJbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe noJe.

B3anmoneincTBue MOCTOSHHBIX MArHUTOB M MPOBOJHHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHOW HMHAYKUMHU. [IpuHOMI Cyneprno3unvy MarHUTHBIX MOJIEH.
JIvHUM MarHUTHOW UHIYKIIMH.

MarnutHoe 10Jie NPOBOJHUKA C TOKOM (IIPSIMOTO IPOBOJHMKA, KAaTYIIKH U
KpyroBoro BuTka). OnsIT JpcTena.

Cuna AmMmepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenia, €€ HampaBieHUE U MOAYJb. [[BH>KEHUE 3apsyKEHHOM YacTHUIbl B
OJIHOPOJAHOM MarHUTHOM mosie. PabGota cuisl JlopeHria.

MaruutHoe nosie B BeuectBe. DeppoMarHeTuky, napa- U1 JMaMarHeTUKH.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE MPOLECCh: MPUMEHEHHE
MMOCTOSIHHBIX MAarHWUTOB, AJEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SIIEKTPOABUTATEIIb
SAxobu, ycKopUTeIH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMII MHIYKIMA MarHUTHOTO TIOJSI MOJIOCOBOTO M TOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHuTOB.

KapTtuHa nuHMII MarHUTHOM MHIYKIMH TOJISI JJIMHHOTO IPSIMOTO MPOBOJAHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOJHUKA, KATYIIKHA C TOKOM.

BzaumopelicTBue 1ByX NMPOBOJHUKOB C TOKOM.

Cuita Amnepa.

[evictBre cuiibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

HaGmronenre qBu>KeHHs Mydyka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEWCTBUS AJIEKTPOM3MEPUTEIHHOTO MPUOOpPAa MArHUTOIIEKTPHUUECKOU
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomuoi, nPAKMUKYM.

HccnenoBanrne MarHuTHOTO MOJISI HOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB heppOMarHeTUKOB.

HccnenoBanue neCTBHUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cunsl AMnepa.

N3yueHure 3aBUCUMOCTH CUJIBI AMIIepa OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMK Ha OCHOBE U3MEPEHUSI CUIIbI AMIiepa.

Tema 5. Inekmpomaznumnas uHOYKyus.
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SIBrieHne 3JEKTpOMAarHUTHON MHAYKUMHM. [[OTOK BEKTOpa MarHUTHOW WHIYKIIUH.
OJIC wuHaykuuu. 3akoH DJJIEKTpOMarHuTHoW  uwHAyKuuu  @Papanes. Buxpesoe
anekTpudeckoe noie. Tokn Dyko.

OJIC uHAYKIIMH B TPOBOJHUKE, ABMXKYIIEMCSI B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio JleHna.

NunyktuBHOCTh. KaTyika MHIYKTUBHOCTH B ILIEMHU MOCTOSHHOTO TOKa. fIBieHue
camouHaykuuu. DJIC caMOMHIYKIIUH.

DHEeprusi MAarHUTHOTO TMOJIsI KATYIIKH C TOKOM.

DNIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCcTpoWCTBA M TEXHOJOTMYECKHE MPOIECChl: MHIAYKIIMOHHAS TEYb,
COJICHOU/I, 3aIlMTa OT JIEKTPU3ALUU TEJ TP JABUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Jemoncmpayuu.

HaGntonenuve saBieHus 2IEeKTPOMAarHUTHOM UHIYKITUH.

Uccnenosanue 3apucumoctd IJ1C MHAYKIMH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO
MOTOKA.

[IpaBuiio Jlenua.

[Tamenre MaruuTa B allFOMUHUEBON (MEIHOM) TpyOe.

SIBrieHME CaMOMHIYKIIHMH.

HccnenoBanue 3aBucumoctd DJ[C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHIIbI
TOKA B IICITH.

Yuenuueckuit s3xcnepumenm, nabopamopusvie padomot, NPAKMUKYM.

HccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKITUH.

OnpenenieHne MHIYKIIMA BUXPEBOIO MAarHUTHOTO TOJISL.

HccnenoBanue siBJICHUS CAMOUHIYKITUH.

COopka MojieNIH SIEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nen 5. KosiebaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Komnebarenpuasa cucrema. CBOOOIHBIE KOJIEOAHHUS.

['apmonnueckue koneOanus. KuHemaTnueckoe W JIUHAMHUYECKOE OIHMCAHHE.
DHEpreTUYecKoe OmNucaHue (3aKOH COXpaHEHHS MEXaHW4YeckoW »sHepruu). BbriBoa
JTUHAMUYECKOTO ONMHUCAHUSI TapMOHUYECKHX KOJEOAHWM W3 HUX DHEPreTMUecKoro u
KHHEMaTHYCCKOT'O OIMUCAHUS.

Avmutyna u  (dasa konebanuii. CBs3b aMIUTUTYABl KOJIEOAHUN HMCXOTHOM
BEJIMYUHBI C aMIUTATYIaMH KOJICOaHHH €€ CKOPOCTH U YCKOPCHHUSI.

[lepronq wu 4dacrota konebanuii. Ilepuonm Manbix CBOOOAHBIX KoeOaHUMN
MaTeMaTH4eCKOTo MasTHHUKA. [leprnoa cBoOOOIHBIX KoJeOaHU TIPYKMHHOTO MasTHHUKA.

[Tonatue o 3aTyxaromux KojieOaHUsX. BpiHyXIeHHbIe Konebanus. Pe3onanc.
Pe3onancHas kpuBas. BrausHue 3aryxaHuss Ha BHJ  PE30HAHCHOM  KPHUBOW.
ABTOKOIE0aHHS.

TexHuueckne YCTpOMCTBA W TEXHOJOTMYECKHE IMPOIECChl: METPOHOM, Yachl,
KauyeJu, My3bIKaJbHbIe MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.
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3anuch KoJedaTeTbHOTO ABMKECHHUS.

HaGnroneHre He3aBUCUMOCTH IEpUOJAa MalbIX KOJeOaHWil rpy3a Ha HHUTH OT
aMIUTUTYTbI.

HccnenoBanue 3aTyxaroumx KojieOaHUN M 3aBUCHUMOCTH TEpHOJa CBOOOHBIX
K0JIeO0aHU OT CONPOTUBIICHUS.

HccnenoBanue kojaebaHuii rpy3a Ha MACCUBHOW MPYKUHE C 1IeJIbI0 (DOPMHUPOBAHUS
npeAcTaBiIeHUM 00 U1eabHON MOJEIH NMPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUs PHEPTUU MPHU KoJIeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BEIHYXACHHBIX KOJICOaHUI.

Habmonenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomot, nPAKMUKYM.

N3mepenue nepruoaa cBOOOIHBIX KOJIEOAHUI HUTSHOTO U MPY>KMHHOT'O MasiTHUKOB.

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

N3yueHre IBUKEHHS] HUTSHOTO MAasiTHUKA.

[IpeoOpazoBaHue YHEPTUH B IPYKUHHOM MASTHHKE.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXaOMINX KOIeOaHUH.

HccnenoBanue BEIHYXICHHBIX KOJICOaHUI.

Tema 2. dnekmpomaznummsie Ko1e0aHUA.

Koneb6atenpubiil kKoHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJICOaHUs B U€aTbHOM
kosnebarenbHOM KoHType. @opmyna Tomcona. CBs3b aMILTUTY/IBI 3apsiia KOHJEHCATOpa
C aMIUTUTY/IOM CUJIBI TOKA B KOJI€OATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUU B UI€ATLHOM KOJIe0aTeIbHOM KOHTYpE.

3aTyxaromue 3JIEeKTPOMarHuTHbIE KosieOaHus. BeIHYXIECHHBIE 3JEKTPOMAarHUTHBIE
KoJIeOaHusl.

[lepemeHnHbIl TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIIUTYJHOE U JEHUCTBYIOIIEE
3HAYEHUE CUJIBI TOKA W HAMPSDKCHHsSI TIPU Pa3UYHON (opMe 3aBUCUMOCTH MIEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycouganbHblii NEpeMEHHbI TOK. Pe3ucrtop, KOHAEHCATOp U  KaTyllKa
WHJIYKTUBHOCTH B IENMM CHHYCOUJAJIHLHOTO TEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpskeHUN.

Uneanbubiit  tpanchopmarop. IlpousBoactBo, mepenaya u  noTpedlieHue
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKME PpUCKH NOpH  NPOU3BOJACTBE  dJEKTpodHepruu. Kynberypa
WCII0JIb30BAaHMS 3JIEKTPOIHEPTUH B ITOBCEITHEBHOM JKU3HHU.

TexHnueckrne yCTpOMCTBA U TEXHOJIOTHUUYECKUE MPOLECCHI: JIEKTPUUECKUMN 3BOHOK,
reHEepaTop NEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOO/IHBIE PJIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTDh YacCTOTHI CBOOOJHBIX KOJIGOAHWUN OT WHIYKTUBHOCTH M EMKOCTH
KOHTYpaA.

OcrumtorpaMMBbl SJIEKTPOMArHUTHBIX KOJIEOaHUH.

['eHepatop He3aTyXalOMUX ICKTPOMATHUTHBIX KOJICOaHMA.
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Mogenb 371€KTpOMAarHuTHOrO IreHeparopa.

BbIHyX1eHHBIE CUHYCOMIAJIbHBIE KOJIeOaHusl.

Pesucrop, karymka MHAYKTUBHOCTH U KOHJEHCATOP B LIENU IEPEMEHHOIO TOKA.

Pe3oHaHc mpum  NOCHENOBAaTENBHOM  COEOUHEHUM  PE3UCTOpa,  KaTYLIKU
MHJIYKTUBHOCTH U KOHJIEHCATOPA.

YCTpoiCTBO M MPHUHITUI ACUCTBUSA TpaHchopMaTopa.

Mopeinb TuHAN 3IEKTPONEPEIAYN.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBaHue TNIEPEMEHHOIO TOKa Yepe3 IOCIEAOBATEIBHO COCAVHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habmronenue 351eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u InNeKmpoMazZHUMHbLE 60JIHbL.

Mexannyeckue BOJIHBI, YCIOBHA WX pacnpocrtpaHeHus. [lomepeunble u
IPOJOJbHBIE BOJHBL. Ilepnon, CKOpOCTh pacnpocTpaHEeHUs U AauHa BOJIHBL. CBOMCTBa
MEXaHUYECKHUX BOJIH: OTpaKE€HUE, NpejoMileHre, HHTepdepeHus U Tu(paKius.

3Byk. CkopocTsb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[[TymoBOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

ONEKTPOMArHUTHBIE BOJIHBIL. YCIOBUS M3JIY4YEHHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3anMHast opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPaKEHHE, IPEJIOMIIEHME, MOJSpHU3aLus,
uHTepPepeHus u AUPpaKIus.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. lIpHMeHEHHME »>IEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUUIIBI PaIMOCBS3U U TeNEeBUACHU. Pagronokanys.

DIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEJIb.

TexHudyeckue yCTPOWCTBA M INPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, pajap, paauoNpUEMHHUK, TeJeBU30p, aHTeHHa, TenedoH, CBU-neus,
YJIBTPa3BYKOBasi AMarHOCTUKA B TEXHUKE U MEIAULUHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpOCTpaHEHUE MMOMEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOmromneecs Teno Kak HCTOYHUK 3BYKA.

3aBHCHMOCTD JUIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUA.

Habmronenne oTpakeHus U MPeIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nateppepeHunu u Auppakiuu MEXaHUYECKUX BOJIH.

AKyCTUYECKU PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NIpUMEHEHHE.

HaGuroneHre cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M 4acTOTOU
Kosie0aHuH.

HccenenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPaXEHHE, IPEJIOMIICHHUE,
noJisipu3auus, AUPpaxkuus, HHTephepeHIus.

20



O6HapyxeHune HHPPaKpacHOTO U YIbTPa(PHOIETOBOTO U3ITYUECHHUH.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomut, npaKmMuKym.

M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacripocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHENHOE pacnpoCTpaHEHHE CBe€Ta B OJHOpPOAHOW cpene. Jlyu cBera.
TodeuHbli1 ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHus cBeTa. llocTpoenune u300paxkeHUil B
iockoM 3epkaiie. Chepudeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKkOHBI MpPETOMIIEHUS CBeTa. AOCOIIOTHBIN IOKa3aTelb
npesnomiieHrs. OTHOCUTENBHBIN MOKa3aTeb npenomieHus. [IocToSHCTBO 4acTOTHI CBETA
U COOTHOILIECHUE JJIMH BOJIH MPU MEPEXOJE MOHOXPOMATHYECKOI'O CBETA Uepe3 I'PaHULLY
paszena AByX ONTUYECKHUX CPE.

Xon myueit B mpusme. JJucniepcus cBeta. CiioxHblii coctaB Oenoro ceta. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbli yroa MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Cobuparoue 1 pacceuBarouiye JuH3bl. ToHkas nuH3a. DOKyCHOE paccTOsIHHE U
ONTHUYECKass CHJIa TOHKOW JHMH3BL. 3aBUCUMOCTh (DOKYCHOTO pACCTOSHUS TOHKOMN
chepryeckoi JTUH3BI OT €€ TeOMETPUU U OTHOCUTEIIBHOTO MOKAa3aTels MPEIOMIICHHS.

®opmyJia TOHKOH JUH3BI. Y BEJIUUYEHHE, 1aBAEMOE JINH30M.

Xox nayda, MOPOWIEAUIEr0o JIMH3Y TOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoit ocu. [locTpoenne n3o0pakeHnit TOYKK U OTpe3Ka MPSMOI B COOMPAIOIINUX U
paccenBaOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue mpubopsl. Pazpemaromasi crmocoOHOCTh. ['7a3 kak omnTudeckas
CUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. Mutepdepenunst cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIIO/ICHNST MaKCMMyMOB W MHHMMYMOB B WHTEP(EpPEHIIMOHHOW KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHUKOB. [IprMephI Kiaccuyeckux MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakus ceta. Judpakuuonnas pemérka. YciaoBue HaOMIOIEHUS TIABHBIX
MaKCUMYMOB TIPH MaJICHUHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[lonsipusanus ceera.

TexHuueckrne yCTpOMCTBA M TEXHOJIOTMYECKUE MPOILECCHI: OYKH, JIyIa, MEPUCKOI,
dboToanmapar, MUKpOCKOTII, IPOSKIIMOHHBIN armapar, MPOCBETIECHUE ONITUKH, BOJJOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeaoMIICHHS CBETA.

HalntoneHre noiHoro BHyTpeHHETo OTpakeHusi. MoJiesb CBETOBO/IA.

HccnenoBanue xoja CBETOBBIX MYYKOB 4Yepe3 IMJIOCKOMAPAIIICIBbHYIO IJIACTUHY U
pU3MY.

HccnenoBanue cBOMCTB N300paxeHUH B JINH3aX.
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Monenn MUKpOCKOIIa, TEJIECKOIIA.

Hab6mronenue nntepdepeHinm ceera.

HabutoneHre n1BeToB TOHKUX IJIEHOK.

Hab6monenue nudpakiuu cBera.

N3ydenne nudppaklinOHHON PEMIETKH.

Habmonenne nudpakiinoHHOTO CIEKTpa.

HaGnronenue nucrniepcuu cBeTa.

Habmronenue nonsipusanuu cBeTa.

[TprumeHeHue NoNSIPOUA0B ISl U3YUYEHUS MEXaHUUYECKUX HaIPSKEHUI.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaol, npaKmuKym.

W3mepenune nokasaTess IpesIoMICHUS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PacCTOSIHHsSI OT BellecTBa (Ha IpUMeEpe
KUJIKUX JTMH3).

N3mepenne GOoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JINH3.

[TonydyeHue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3€pKaJia U JIUH3BI.

[Tomyuenue n3o6paxeHus B CUCTEME U3 ABYX JIUH3.

KoHcTpynpoBanue Te1eCcKONMYECKUX CUCTEM.

Habmonenue audpakunu, vHTEpPEepeHINN U TOISAPU3ALIUN CBETA.

N3ydenue nonsipusaiui CBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAIIEKTPHUKA.

N3yuenue uuTepepeHIy Ja3epHOTO U3JIyYEeHUs Ha IBYX IIETX.

HaGmnronenue nqucnepcum.

Habmonenue u uccnenoBanue TuppakiMOHHOTO CIEKTPA.

N3MepeHne NJIMHBI CBETOBOW BOJIHBI.

[TonyueHnue cHekTpa U3Iy4YeHHsS CBETOAMOJA IpPH MNOMOIIM JAU(PPAKIUOHHOM
PELIETKH.

Pasnesn 6. OcHOBBI crIelIUAJIBHON TEOPUH OTHOCHTEIHLHOCTH.

['paHnIBI TPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. llocTymarel cnenumanbHOR
TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. lIpeoOpa3zoBanus Jlopenua. YcioBue
OpUYMHHOCTH. OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMEJUIEHME BPEMEHHM U
COKpalICHUE JJINHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBsi3b Macchl C DHEPIHEM M HUMITYJIBCOM PEJIATUBUCTCKOW YaCTHULBL. DHEPrus
HIOKOSI.

TexHuueckue yCTpPOHCTBAa W  TEXHOJOTMYECKHME IPOLECCHI:  CIYTHUKOBBIE
NpPUEMHHKH, YCKOPUTEIN 3apSKEHHBIX YaCTHUII.

VY4eHn4YecKuil SKCIIEPUMEHT, Tab0paTopHbIe paboTHI, MPAKTUKYM.

OnpeneneHue MMITyJIbCa U SHEPTUU PEISTUBUCTCKUX yacTul (o GoTtorpadusm
TPEKOB 3apsKEHHBIX YAaCTUL B MATHUTHOM T10JIE).

Paszpnen 7. KBanToBas pu3uka.

Tema 1. KopnycKkynapho-60anoeoii oyanusm.
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PaBHOBecHOe TemyioBoe M3NyuyeHUe (M31ydeHue abCOIOTHO YEPHOro Teina). 3aKOH
cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrusl U UMITYJIBC (HOTOHA.

®ororpdexr. OmpiTei A. I'. CroneroBa. 3akoHbl ¢GoTodddexTa. YpaBHEHHE
OiamreitHa ans Gororpdexra. «Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta (B 4aCTHOCTH, JaBJCHHE CBETa Ha aOCOJIOTHO MOTJIOMIAONIYIO U
a0COJIIOTHO OTpakarolIyto noBepxHoctsb). OnbiTel 11. H. JleGenena.

BonnoBbie cBouctBa yactull. Bonubel ae bpound. [nuna BonHbl ne bpoitns u
pazMepsl 00JacTH JIOKaJIM3aluU JABMXKYyLIeiics yacTuisl. KopmycKynspHO-BOJIHOBOM
nyanusMm. Judpaxius 2IeKTpOHOB Ha KpUCTaJUIaX.

Crneunduxka wusmepeHuid B Mukpomupe. COOTHOIIEHMS HEONpPEeAeNEHHOCTEN
['eitzenOepra.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  CIEKTPOMETP,
dboTornement, GHOTONATUHNK, TYHHETHHBIA MUKPOCKOTI, COJIHEUHAsi OaTapesi, CBETOAUOI.

Hemoncmpayuu.

doTtorh ekt Ha yCTaHOBKE ¢ IIMHKOBOM IIJIaCTHHOM.

HccnenoBanue 3akoHOB BHEUTHETO (poTorddexTa.

HccnenoBanue 3aBUCHUMOCTH CONPOTHUBIICHUS MOJIYIIPOBOAHUKOB oT
OCBELIEHHOCTH.

Csetoauo.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKym.

Uccnenoanue horopesucropa.

N3mepenue nocrosinHoil [Inanka Ha ocHOBe uccnenoBanus Gporodddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKECHHUSI.

Tema 2. @u3zuxa amoma.

OnbIThl IO UCCIEOBAaHUIO CTpoeHUs aroma. lIlnanerapHas Mopenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u mornomieHue (OTOHOB MPU TMEPEXojie aToma C
OJIHOTO YPOBHS SHEPTHH Ha IPYTOM.

Bunpl criektpoB. CniekTp ypOBHEM 3HEPTrUU aToMa BOAOPOAa.

CnoHTaHHOE U BRIHYKJICHHOE M3JTyuyeHHe cBeTa. Jlazep.

TexHuueckrne yCTpOMCTBA M TEXHOJOTHYECKHE IMPOILECCHI: CIEKTPAIbHBIM aHAIU3
(cnexTpockon), Jlazep, KBAaHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbiTa Pezepdopna.

Halntonenre nuHelyaThIX CIIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIIUX YACTHLL.

OrnpeneneHue AJIMHBI BOJIHBI JA3€PHOTO U3TYUYCHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomusl, npaKmuKym.

HaGironeHre mMHEYaToro cuekTpa.
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HccnenoBanue CIEKTpa pa3pekKeHHOrO AaTOMAPHOIO BOJOPOJAa U HU3MEPEHHUE
nocTostHHOM Punbepra.

Tema 3. @u3uka amomHnozo A0pa u INEMEHMAPHBLIX YACHUY,.

Hyxnonnas monens simpa I'eitzenOepra—lBanenko. 3apsaa sapa. MaccoBoe 4HCIIO
anpa. 3oronsl.

PannoakTuBHOCTH. AJb(a-pacman. DJIEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaj.
['amma-uznydenue.

3aKkoH paJAMOAaKTUBHOIO pacnana. PaanoaktuBHble n30TONbI B npupozae. CBoicTBa
MOHU3UPYIOLIETO HW3Iy4YeHUs. BiusgHue paaroakTUBHOCTM HAa KUBBIE OPraHU3MBI.
EctectBennslii pon u3nyuenus. [lo3umerpus.

DHeprus CBsI3U HYKJIOHOB B siape. fAnepHble cuibl. JlepekT maccsl sapa.

Anepusie peakuuu. [lenenne u cunrtes snep. Snepueie peaktopsl. [Ipobiemsr
YIOPaBISIEMOTO TEPMOSIIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACIEKThl Pa3BUTHUA SJIEPHOU
SHEPreTUKHU.

Metobl perucTpau U UCCIEAOBAHMS AIEMEHTAPHBIX YACTHII.

OyHaMEHTalIbHbIE ~ B3aUMOJCUCTBUA.  bapuoHBI, ME30HBI U  JIEITOHBI.
[IpencraBnenue o CrannapTHOM Monenu. KBapKk-TiIroOHHAs MOAENb aIPOHOB.

®u3uka 3a npegenamu CranaaptHoi Moaenu. TEMHass MaTepust U TEMHas SHEPIUsl.

EnuncTBO (pr3nueckoil KapTUHBI MHUpA.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: JTO3UMETP, Kamepa
Bunbscona, siiepHbIil peakTop, TEPMOSACPHBI peakTop, aroMHas Oom0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie padbomaol, npaKmuKym.

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (poTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOJIB30BAHUEM JI03UMETA.

W3ydenwne nornomeHus 0eTa-4acTull aIFlOMUHUEM.

Pasjen 8. DiieMeHTHI aCTPOHOMHUY U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHOE M MHPOBO33PEHUYECKOE 3HAUYECHHE
acTpoHoMuH. [IpuMEeHHUMOCTh 3aKOHOB (PU3HUKHU JJI OOBSICHEHUS IPUPOIHI KOCMHUUECKUX
00BEKTOB.

Metonpl  acTpOHOMHMYECKHX  McciaeqoBaHUM.  COBPEMEHHBIE  ONTHYECKHE
TEJIECKOIIbI, PaTUOTETIECKOIBI, BHEATMOC(HEpHasi aCTPOHOMHS.

Bun 3Bé3aH0r0 HeOa. Co3Be3usl, ipKUE 3BE3/bI, TIIAHETHI, UX BUJIUMOE JBUKCHHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHiia v 3BE3I.

3BE37bI, X OCHOBHBIC XApPAKTEPUCTHKU. J(MarpamMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTb». 3BE3Abl TJABHOM IMOCJIEAOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TVIABHOW MOCJIEA0BATEIIbHOCTU. BHYTpeHHEe CTpOeHUE 3BE3.
CoBpeMeHHbIe TTPEACTaBICHUS O MPOUCXOXKICHUH U 3BoMoIUU CoJIHLIA U 3BE3. DTallbl
JKU3HHU 3BE3]I.
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Mineunbiii Ilyts — nHama [anaktuka. Ilonoxenwe u jaBwxkenue ConHIA B
lNanaktuke. Tunel ramaktuk. Paguoramaktvky u kBaszapbl. YEpHble IBIPBI B sApax
rajJaKkTHUK.

Bcenennas. Pacmpenue Bceenennoii. 3akon Xa0O6ma. Pa30eranue rajgakTHK.
Teopus bonbioro B3peiBa. PennkroBoe nsinyyeHue.

MacmtabHast cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HaGmronenus 3BE3mHOrOo HebGa HEBOOPYKEHHBIM TJIa30M C  HMCIOJIB30BAHUEM
KOMIBIOTEPHBIX TMPHIOKEHUN N7 ONpEeeNIeHUs TOJIO0XKEHUsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3/1usi CeBEpHOTO MOIyIIapHs U IPKUE 3BE3/IbI.

HaGmonenus B Teneckon JIyHbI, TUIaHET, TYMaHHOCTEH M 3BE3/IHBIX CKOILJICHUH.

DuU3NYEeCKUH MPAKTUKYM.

CriocoObl u3MepeHus: (PU3NYECKUX BEIUYUH C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
IU(POBBIX H3MEPUTENBHBIX MNPUOOPOB W KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCHUTENIbHBIE TMOTPEITHOCTH H3MEpPeHH (U3NUECKUX BEIHYUH.
O1ueHKa rpaHyI] NOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHMI, MCCIIEIOBAaHUI 3aBUCUMOCTEH (U3HMUECKHX
BEJIMYMH, TIPOBEPKA TMPEIJIOKEHHBIX TUMOTe3 (BBIOOP U3 paboT, OIMHUCAHHBIX B
TEMaTUYECKUX pazfenax «YUeHHYECKUH HKCIEPUMEHT, JabopaTopHble paboTHI,
IPAKTUKYM).

O0o01maree NOBTOpeHue.

O6o0mieHre M cucTeMaTU3alus COJAEpXKaHUS pas3lenoB Kypca «MexaHuKay,
«MonekynapHass (u3uka U TEPMOJUHAMUKAY, «IJeKTpoauHamukay, «Komnebanus u
BOJIHBDY, «OCHOBBI CHEIUATBHOM TEOPUU OTHOCHUTEIbHOCTW», «KBaHTOBas ¢uszmkay,
«INEeMEHTHI aCTPOHOMHHU U aCTPODUZUKI.

Ponb ¢u3uku u acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJIOTUUECKOM, COIMaIbHON U
ATHYECKON cdepax MesTeIbHOCTH YeJIOBEeKa, POJib U MECTO (UMK U aCTPOHOMHUU B
COBPEMEHHOM HAay4HOM KapTUHE MMpA, 3HAYECHUE ONMCATEIbHOM, CHCTEMATH3UPYIOLIEH,
O00BSCHUTENHHON U MPOTHOCTHYECKOW QYHKIUN (HU3HUECKON TEOPUH, POJb (GU3HMUECKON
Teopu B (OPMHUPOBAHUHU TPEACTABICHUN O (U3NYECKOW KapTHUHE MHpPA, MECTO
dbusznueckoil KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE.

MexnpeamerHbie CBs3H.

Nzydenne kypca ¢uszuku yriyonéHHOTO ypoBHS B 11 Kiacce ocyliecTBisieTcs ¢
y4ETOM COJIepKATEIbHBIX MEXIPEAMETHBIX CBS3EH ¢ KypcamMH MaTeMaTHKHU, OMOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

MesicnpeOmemnovle NOHAMUA,CEA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHUE, HAYYHBIA (akT, TUnoresa, (pu3nueckas BeTUYHHA, 3aKOH, TEOpHs,
HaOMIOJIeHNe, OKCIEPUMEHT, MOJCIUPOBAHUE, MOJIeTb, HW3MEPEHHUE, MOTPEITHOCTH
U3MEPEHUN, U3MEpPUTENbHbIE TPHOOPHI, U POBas 1ad0paTOPHsL.
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Mamemamuka: pelieHue CUCTEMbl ypaBHEHHH. TpUrOHOMETpUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHYECKOE TOXKIECTBO.
BekTopel M MX NOpOEKIMH HAa OCH KOOPAMHAT, CJIOXKEHUEe BeKTopoB. [IponsBoaHbie
arieMeHTapHbIX (QyHKIuH. [Ipu3Haku mogo0us TPEeyroJbHUKOB, OINpeesieHre TUIONIaIn
IUIOCKHUX (Uryp u 00bEma Tel.

Buonozua: snextpuueckue sIBICHUS B )KUBOU MPUPOJE, KoieOaTeIbHbIe ABMKCHHUS
B JKMBOM NIPUPOAE, HKOJOIMYECKHE PHUCKH NpPH IPOU3BOJACTBE 3JIEKTPOIHEPIUHU,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpelbl, YIbTPa3ByKOBas JUArHOCTHKA B
MEJUIIUHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTAIUINYECKasi CTPYKTypa TBEPABIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAIH3.

T'eocpaghus: marHuTHBIE TOMIOCA 3€MJIM, 3aJIEKM MArHUTHBIX PYI, (poTochEéMKa
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHUE  IOCTOSIHHBIX  MAarHUTOB,  3JEKTPOMAarHUTOB,
AIIEKTPOABUTATENb SIKOOM, reHepaTop MEPEMEHHOI0 TOKA, MHAYKLMOHHAS Me4b, JTUHUU
ANIEKTpoIepeay, 3JIEKTPOABUTATENb, pajaap, PaAUONPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neub, yapTpa3ByKoBasi TUarHOCTHUKA B TEXHUKE, MPOCKIIMOHHBIN ammapar,
BOJIOKOHHAsl OINTHKA, COJHEYHass OaTapes, CIIyTHUKOBbIE MPUEMHUKHU, siiepHas
DHEPreTHKA U DKOJIOTUYECKHE ACTIEKTHI €€ pa3BUTHSL.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMSBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OGPA3SOBAHMAJIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInYHOCTHBIE Pe3yJbTATBI OCBOCHUSI yuyeOHOTro mpenmera «DuU3MKa» JOJKHBI
OoTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEH  MO3UIMENH JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHICKOr0 OOIEeCTBa, pacIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B IPOLECCE pEealM3alid OCHOBHBIX HAalpaBIC€HUN BOCIUTATEIbHON
JEATETbHOCTH, B TOM YHCJI€ B YACTHU:

rPaKAaHCKOTOBOCITUTAHMS:

e c(hopMHPOBAHHOCTH TPAXKTAHCKOW MOZHUIIMKM OOYYaIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIIECTBA;

® [PUHATHE  TPAAMIMOHHBIX  OOIIEYETIOBEUYECKMX  T'YMAaHUCTHYECKUX U
JIEMOKPATUUECKUX [IEHHOCTEHH;

® TOTOBHOCTh BECTH COBMECTHYIO JEATEIHRHOCTh B HMHTEpEcax TIPakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIINY;

® YMEHHE B3aMMOJICUCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAUYCHHEM;

® TOTOBHOCTb K TyMaHUTAapHOMN U BOJIOHTEPCKON AEATEIBHOCTH.

NMATPHOTHYECKOTOBOCTIUTAHUSA:

e c(hopMHUPOBAHHOCTH POCCUICKOM Ipak1IaHCKON MACHTUYHOCTH, IaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJAaM, JIOCTHKEHUSIM
POCCHICKHMX YYEHBIX B 00JIACTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCIIMTAHMS:

¢ chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO IMOBEICHHUS;

® CIOCOOHOCTh OLIGHMBATh CHUTYallMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHUPYSCHh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B
JIESITEbHOCTU YYEHOTO;

® OCO3HAHUE JIMYHOTO BKJI/Ia B MOCTPOEHUE YCTONYUBOTO OyMYIIETO.

ICTETHYECKOTOBOCITUTAHMS:

® SCTETHMYECKOE OTHOILIEHHWE K MHUPY, BKIIOUYAsl 3CTETUKY HAay4HOrO TBOPUYECTBA,

npuCyIiero Gu3NIecKon HayKe.
TPYA0BOTrOBOCIIMTAHUS:

e HHTEpPEC K pa3nuuHbIM cepam npodhecCUOHATBHON IeATeIbHOCTH, B TOM YHCTIe
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHUE COBEPINATh OCO3HAHHBINA BBIOOD
Oymymieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HCHHBIE TUIAHBI;

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHI0O U caMOOOpa3oBaHUIO B 00JIacTH
(bU3UKY Ha IPOTSHKEHUH BCEH KU3HHU.
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IKOJIOIHICCKOIrOBOCIINTAHUSA

c(OPMUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, OCO3HaHHE TJI00ATBHOTO
XapakTepa 3KOJOTHUYECKHUX MpoliIeM;

IJIJAHUPOBAHUE U OCYILICCTBICHUE NCUCTBUU B OKPYXKAIOLICH Cpelle Ha OCHOBE
3HAHUA LEJIeH YCTOMYUBOIO pa3BUTHU YEI0BEYCCTBA;

paclIMpeHue OMbITa AEATEIbHOCTH KOJIOTMYECKON HAIIPaBIEHHOCTU HAa OCHOBE
UMEIOIINXCSl 3HAaHUU 10 (hr3HKe.

HCHHOCTUHAYYHOIOIIO3HAHUSA

c()OpMHUPOBAHHOCTb  MHUPOBO33PEHHS, COOTBETCTBYIOLUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI PU3NYECKON HAYKH;

OCO3HAaHME IIEHHOCTM HAy4YHOM JAEATEIbHOCTH, TI'OTOBHOCTH B IpOLECcCe
U3y4eHHs] (U3MKKM  OCYILECTBIATH MPOEKTHYHD M  HUCCIEI0BATEIbCKYIO
NeATEeIbHOCTh NHINBHUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe IeiicTBUS
ba3oBblesioruueckmneneicTBus:

CaMOCTOSITEILHO dbopmynupoBaTh u aKTyaJu3HpOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNsATh LEIU JESITENbHOCTH, 3a/JaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B paCCMATPUBAEMbBIX (PU3HUYECKUX
SBJICHUSX;

pa3zpabarbiBaTh IJIaH peElIeHUs MpoOJeMbl C Y4YETOM aHalM3a HMEIOIINXCS
MaTepUaJIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb, OLICHHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIJIEICTBUI IESATENBHOCTH;

KOOPJMHUPOBATH U BBHIMOIHATH PA0OTY B YCIOBUSAX PEALHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3zoBbiencciienoBaTe/IbCKHEACHCTBUSA

BJaJICTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TOHATHIMH W METOJaMHU
buznueckoit HayKH;

BJIJICTh HABBIKAMH y4EOHO-HCCIICIOBATEILCKONH U MPOCKTHOM JCATEIHHOCTH B
o0iactu U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOUCKY
METOJIOB pEIIeHUs 3aa4 (PU3UUECKOTr0 COACPIKAHUS, MPUMCHEHUIO Pa3IHYHBIX
METOIOB MTO3HAHMSI,

BJAJICTh BUJAMH JIEATCIILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaIiy, MnpeoOpa3oBaHUI0 M TPUMCHEHHIO B Pa3IUYHBIX YYCOHBIX
CHUTYAI[MsX, B TOM YHCJIE MTPH CO3AaHUN YUCOHBIX TPOCKTOB B 00JaCTH (DU3HKH;
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BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W M AKTyaJIM3UpOBaTh 3ajady,
BBIIBUTAaTh T'MIIOTE3y €€ PELEHUs, 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 YHCIIEe TIPU U3yYeHUN QU3HKY;

JTaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTEN;

BBIIBUTAaTh HOBBIE UJIEH, PEIaraTh OPUTMHAJIbHBIE MTOAXOAbl U PEILIECHUS;
CTaBUTH MPOOJIEMBI U 337a4H, AOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanueii:

BJJICTh HABBIKAMH ITOJYYCHHS HHPOpMAIUu (U3HUECKOTO COJCPIKAHHS W3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbLHO OCYIICCTBIIATH IOWCK, aHAIU3,
CUCTEMAaTH3aIlUI0 U WHTEPIPETAINI0 MHPOPMAIUKA PA3THYHBIX BHUIOB U (Gopm
IIPEICTABICHUS;

OIICHMBAThJI0CTOBEPHOCTHUH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B PCIICHUW KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHW3alMOHHBIX 3a7a4 C
coOroicHueM TpeOOBaHUN APrOHOMHUKH, TEXHHUKH O€301aCHOCTH, THUTHEHBI,
pecypcocOepekeHrs, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPKAHUSA B PA3IMUHBIX opMaTax ¢ yIETOM
Ha3HavYeHUs WHGOpPMAIMU W IIEJICBOM ayJWTOPUHU, BBIOMpAs ONTHMAJIbHYIO
dbopMy MpeICTaBICHNUS ¥ BU3yaIU3aIIHH.

KoMMyHHUKaTHBHBICYHUBEpPCAJIbHbICY4eOHbIeIeHCTBHSA:

OCYILIECTBIIATH OOILIIEHHE HA YPOKaxX (PM3UKU U BO BHE-YPOUHOU JEATEIHHOCTH;
pacro3HaBaTh NPEANOCHIIKY KOH(PIUKTHBIX CUTYalluid U CMAT4aTh KOH(QIMKTHI;
pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUSI C HUCIOJb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHMMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM M WHIUBUIYAJIbHOMN
paboThI;

BbIOMpATh TEMATHUKy W METOJbl COBMECTHBIX ACUCTBHI € y4y€ToM 0O0IUX
MHTEPECOB U BO3MOXKHOCTEH Ka)J0ro YieHa KOJUIEKTUBA;

OpUHUMATh  LIETM  COBMECTHOW  JIeATEIbHOCTH,  OpPraHU30BbIBATH U
KOOpPJMHUPOBATh JEUCTBUS TO €€ JOCTUKEHUIO: COCTaBISAThH IUJIaH JEHCTBUM,
pacrpenensaTh poiau ¢ Y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOMU paboTHI;
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OIICHMBATh KAY€CTBO CBOETO BKJIAJIa M KAXJOTO YYaCTHHKAa KOMaHAbl B OOIIUIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBIIATh IMO3UTUBHOE CTPATETHMYECKOE TMOBEACHHUE B  PA3JIUYHBIX
CUTYaIUsIX, MPOSBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIEe JeHCTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYLIECTBIISITh IMO3HABATEIBHYIO JIE€ATEIBHOCTh B 00JACTH
GU3UKM U aCTPOHOMUH, BBISBISATH MNPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHbIE 3a/1a4H;

CaMOCTOSITEIbHO COCTABJIATH IJIaH PELICHUSI paCUETHBIX M KaU€CTBEHHBIX 3a/a4,
IUTAaH BBIMOJIHEHUSI MPAKTUYECKOH paboThl ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHI;
JTaBaThOLICHKYHOBBIMCUTYALIHSIM;

pacImupsTh PaMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEAIOUYTECHUM;
JenaTh  OCO3HAHHBIM  BBIOOp, AapryMEeHTHUpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3 PEIICHHUE;

OIICHUBATHIIPUOOPETEHHBINOIIBIT,

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IPYIAUIIMU B 00JaCTH HUZHKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTpOJIb, IMOLMOHAIbHBINNHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B JAESTEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIQ/ICTh HABBIKAMH ITO3HABATEIILHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUUA U MBICIIMTEIBHBIX ITPOLECCOB, UX PE3YJILTATOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI pedIeKcun JUisi OLEHKH CHUTYaIlud, BBIOOpAa BEPHOTO
pelIeHus;

YMETh OIICHUBaTh PHUCKHM M CBOECBPEMEHHO NPUHUMATh PELICHUS IO HX
CHIDKCHUIO;

MPUHUMATh MOTHBBl W AapPryMEHThl JAPYTrUX MpPU aHAIU3E PE3yJbTaTOB
JIEATENbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEIOCTAaTKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHThl JAPYIrUX IIPpU aHAIN3E pPe3yJbTaToB
JIEATENBHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTHUX HA OLMIUOKH.

B mporecce mocTrkeHHsI TMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUSI MPOTPaMMBI MO (PU3MKE
JUISL YPOBHS CpeIHEro oOuiero oOpa3oBaHUs Yy OOYyYaroUIUXCsl COBEPILIEHCTBYETCS

AMOIMOHATBHBIN HHTEJUIEKT, MPEANOIaralonmi choOpMUpOBaHHOCTS:
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CaMOCO3HAHMSI, BKIIFOYAIOIIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHJIECTh HANpPABJICHUS pPAa3BUTHS COOCTBEHHON SMOIMOHAIBLHOMN
chepsl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBAaHUS, BKJIIOYAIONICTO CaMOKOHTPOJb, YMECHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aTalTHPOBATBCA K
OMOIMOHAIBHBIM HM3MEHEHUSM U TMPOSIBISITH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIlMH, BKJIIOYAIONICH CTpeMJICHHE K JTOCTHIKCHHIO LEIH U
ycIexy, ONTHMH3M, MHUIIMATUBHOCTh, YMCHHE JICHCTBOBATh, HCXOJI M3 CBOHMX
BO3MOXXHOCTEH;

OMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHWMATh SMOITMOHAIBLHOE COCTOSHUE
NPYTHX, YYUTBIBATH €0 MPU OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTICPEIKUBAHUIO;

COILIMATBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTHh BBICTpAaUBATh OTHOIICHUS 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 OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

MOHUMATh POJIb GUBUKU B SKOHOMUYECKOM, TEXHOIOTHIECKOM, IKOJIOTHUECKOMH,
COLIMANILHOM M 3TUYECKON cdepax AesITeNIbHOCTH YeJIOBEKa, POJdb M MECTO
¢u3MKM B COBPEMEHHOW HAy4YHOW KapTHMHE MHpa, 3HAY€HUE ONHUCATENIbHOM,
CUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIILHOH ¥  MPOTHOCTHYECKOW  (yHKIUI
¢bu3nuecKol TeOpUH — MEXaHUKU, MOJEKYISIPHOM (U3UKH U TEPMOIMHAMHKH,
ponb (u3MUecKkoil Teopur B (HOPMHPOBAHUU TMPEACTABICHUN O (U3HUECKON
KapTUHE MUPA;

pasznuyarh YCJIOBHS NMPUMEHUMOCTH Mojesed (pU3MYeCKUX Teld U IMPOLIECCOB
(sBNeHMIA): WHEpLMalbHAs CcUCTeMa OTc4€Ta, aOCOIIOTHO TBEPAOE TEIO,
MaTepualibHasi TOYKa, PABHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TaJCHHUE,
abcomoTHO ympyras jAedopmarusi, aOCONIOTHO yOpyroe ©  aOCOIIOTHO
HEYNpyroe  CTOJIKHOBEHWS, MOJEIM rasa, JKMIKOCTH U  TBEPIOTO
(KpUCTaJUIMYECKOT0) Tella, WAeadbHBI Ta3, TOUEYHBIM 3apsl, OJIHOPOHOE
AIIEKTPUYECKOE T0JIE;

pa3nuyath ycinoBHsl (TpaHUIIbI, 00JACTH) IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHMMATh BceoOmuil xapakrep (pyHIaMeHTabHBIX 3aKOHOB U OIPaHUYEHHOCTh
MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aQHANIM3UPOBATh U OOBSICHATH MEXaHMYECKHE MPOIECChl U SBIICHUS, UCIOIb3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIbHOCTh MEXaHUYECKOTO
NBWKEHUS,  (QOpMynbl  KHHEMAaTHKA  PAaBHOYCKOPEHHOTO  JBMIKCHHSA,
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npeoOpaszoBanus ["anmunest Ajis CKOpPOCTH M TiepeMelleHus, 3akoHbl HproToHa,
IIPUHLUII OTHOCUTENIBHOCTU ['anmuies, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI
COXpaHEHMs] HMITyJIbCa W MEXAHMYECKOM DSHEpPIrHM, CBA3b pabOTHl CHJIBI C
U3MEHEHHEM MEXaHWYECKOW 3HEepruH, YCJIOBHS PaBHOBECHs] TBEPIOTO Tea),
OpU 3TOM MCHOJb30BATh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIIOBUSL TMPUMEHUMOCTH (PU3WYECKUX 3aKOHOB: TMpeoOpazoBaHuil [amuies,
BTOPOTO M TPEThETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HUMITyJIbCa U
MEXaHUYECKOW SHEPIuH, 3aKOHA BCEMUPHOTO TATOTEHUS;

AQHAM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI M SIBJICHUS, HCIOJIb3YS
ocHoBHble ToNokeHus MKT u  3akoHBl  MOJEeKynspHOW  GU3MKH U
TEPMOJUHAMUKH (CBSA3b JABJICHMS MJI€AJIBHOIO ra3a co CpelHEeld KMHETHYECKOU
SHEPIrUe TEIUIOBOTrO [JBWKEHHS W KOHUEHTpalUuel €ro MOJEKYJ, CBS3b
TEMIIEpAaTypbl BEIIECTBA CO CPEAHEHM KHHETHYECKOM DJSHEPrued TEIUIOBOIrO
JBIDKEHHSI €r0 YacTHUll, CBSI3b JIaBJICHHsI HACAIBHOrO Tra3a C KOHLEHTpauueu
MOJIEKYJI M €r0 TeMmmeparypoil, ypaBHeHue MeHneneeBa—Knanelpona, nepBbii
3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHs SHEPTHH B TEIUIOBBIX IPOIIECCcax),
OpU 3TOM MCHOJb30BATh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCJIOBUSI IPUMEHUMOCTHU ypaBHeHUs MenneneeBa—Knanelipona;

AQHAM3UPOBATh U OOBSCHATH AIICKTPUUYECKUE SIBICHUS, UCIOIB3YsS OCHOBHBIE
MOJIOKEHUS U 3aKOHBI AJEKTPOJAUHAMUKH (3aKOH COXPAaHEHUs AJIEKTPUUYECKOTO
3apsna, 3akoH KyrnoHa, HOTeHIHaIbHOCTb 31EKTPOCTATUYECKOTO MO, TPUHLIUIT
CyHEepIO3ULUN  DJIEKTPUUECKUX TOJEeH, TMpU HTOM yKas3blBas YCJIOBUS
npUMEeHMMOCTH 3akoHa KynoHa, a Takke MpakTUYECKU BAa)KHbIE COOTHOILIEHUS:
3aKkoHbl OMa JJ1d y4acTKa LIENH U JJI1 3aMKHYTON 3J€KTPUYECKON 1IeTH, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr @apajest 17s 31EKTPOIn3a);
ONMMCHIBaTh (PU3MUYECKUE TIPOLECChl M SIBICHMS, HCIONb3Ys BEIUMYMHBI:
nepeMelleHre, CKOpPOCTh, YCKOPEHHME, MMITYJbC Tela M CUCTEMBbl TEJ, CHIIA,
MOMEHT CHWJIbl, JaBJ€HUE, MOTEHLHAJIbHAS SHEpPrusi, KUHETHUYECKas HSHEprus,
MeXaHMUYeCcKasi SHeprus, padoTa CUiIbl, ICHTPOCTPEMUTENBHOE YCKOPEHHUE, CUila
TSKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHUS, MOLIHOCTb, SHEPTUS B3aMMOJCHCTBUS
Tena ¢ 3emu€id BONMM3M €€ TMOBEPXHOCTH, BHEPrus ynpyrou aedopmanuu
NOpPY>KHUHBI, KOJMYECTBO TEIJIOTHI, aOCOJIOTHAs TemIeparypa Teia, pabora B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPIHsl MI€aJbHOr0 OJJHOATOMHOTOrasa, pabora
UJICATBHOTO Ta3a, OTHOCUTEJIbHAS BIAXHOCTH Bo3ayxa, KIIJ[ wumeansHOro
TEIJIOBOTO JBUTATENS; JNEKTPUUYECKOE TMOJie, HAMPSKEHHOCTh ANEKTPUUECKOTO
MoJis, HANpsDKEHHOCTH TOJISI TOUEYHOTO 3apsiia WIM 3apsiKEHHOTOo Inapa B
BaKyyMe U B JMDJIEKTPUKE, MOTEHIMAN AJIEKTPOCTATUUYECKOro IMOJsl, Pa3HOCTh
MOTEHIIMAJIOB, JJIEKTPOJBIDKYIAs CHJIa, CHJIa TOKA, HANPSHKEHUE, MOIIHOCTD
TOKa, OJJIEKTpUYeckas EMKOCTh IUIOCKOTO KOHIEHcaTopa, COIMPOTHUBIICHUE
y4dacTKa LeNu C I[OCJIEAOBATEeNIbHBIM M  MNapajUieIbHbIM  COEJUHEHUEM
PE3UCTOPOB, PHEPTHS IJIEKTPUUYECKOTO MOJIsT KOHACHCATOPA;
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OOBSICHATH OCOOCHHOCTH TPOTEKAaHWSA (DU3MUECKUX SIBICHUH: MEXaHUYEeCKOe
JBUKEHUE, TEIUIOBOE JIBM)KEHHME YACTHIl BELIECTBA, TEIJIOBOE DPABHOBECHE,
OpoyHOBCKOe IBMkeHUE, AuPy3usi, UcHapeHue, KUIEHHE U KOHJEHCAIus,
IUTABJIEHWE M KPUCTAJUIM3ALMs, HAIIPaBICHHOCTh TEIUIONEPEAAYH, MIEKTPU3aLIL
TeJ, SKBUMOTEHIIUATBHOCTb MMOBEPXHOCTH 3aPsHKEHHOTO TPOBOIHHKA;
NPOBOAUTH HCCIEAOBAHUE 3aBHCHUMOCTH OJHOM (DU3MYECKOW BEIUYMHBI OT
IPYroi ¢ HUCHOJB30BAHMEM IMPSMBIX W3MEPEHUU, MPHU STOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYYEHHON 3aBHCHUMOCTH (PU3HUECKHX
BEJIMYMH B BUE rpaduKoB ¢ Y4ETOM aOCOIIOTHBIX MOTPENIHOCTEH M3MEpEeHuH,
JIeNIaTh BBIBOJBI IO PE3YNIbTATAM UCCIIEA0BAHMUS;

IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPU 3TOM BbIOMpATh
ONTUMAJIbHBII METOJl MU3MEPEHHUsI, OLIEHUBATH A0CONIOTHBIE U OTHOCHUTENIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHIA;

NPOBOAUTH OMBITHI TIO TPOBEPKE TMPEUIOKEHHOW THUIIOTE3bl: TUIAHHUPOBATH
OKCIIEPUMEHT, COOHMpATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIy4YEHHBIE pe3yIbTaThl U I€NaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THIIOTE3bI;
cobmoath mpaBuiia 0€30MacHOrO TPyAa MPH MPOBEACHUU HCCIEIOBAHUM B
pamMKax y4eOHOTO 3KCIEpPUMEHTA, MPAaKTUKyMa U y4eOHO-HUCCIIEe10BaTEIbCKON U
MPOEKTHON NIeATEIbHOCTH C HCIIOIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U
1a00paTopHOro 000PYyI0BaAHUS;

pemaTrh pacy€THBIC 3a/laud C SIBHO 3aJaHHON U HESBHO 3aJaHHOMN (pu3nueckoi
MOJIETIbIO: Ha OCHOBAaHUU aHAJIM3a yCIOBUS 0OOCHOBBIBATH BHIOOP (U3NUYECKOI
MOJIeTIH, OTBEUaroleil TpeOOBaHUSM 3aJadyd, MPUMEHATH (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MYECKUX TEOPUH MpU HCIOIb30BAHUU
MaTEMaTUYECKMX METOJOB PEIICHU 3a/1ay, IPOBOJAUTH Pacuy€Thl HA OCHOBAaHUU
UMEIOLUXCSl TaHHBIX, aHAJIM3UPOBATh PE3yJbTaTbl U KOPPEKTUPOBATH METOJIbI
pELIEHUs ¢ YUYETOM MOITYYEHHBIX PE3yJIbTaTOB;

pemaTh KayeCTBEHHbIE 3ajaud, TpeOyrollue NMPUMEHEHUs 3HaHWH U3 pa3HbIX
pas3zienoB Kypca (U3MKH, a TaKKe MHTETrpalluy 3HAHUM W3 APYruX NpPeIMETOB
€CTECTBEHHO-HAyYHOTO  I[MKJa:  BBICTpAMBaTh  JIOTHYECKYIO  ILIETOYKY
paccyXJIeHHI ¢ ONOpPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUS;

UCIOJIb30BATh TEOPETUYECKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX MPUHIHUIIOB
paboThl  WU3MEpPUTEIBHBIX  NPUOOPOB,  TEXHUUYECKUX  YCTPOHCTB  H
TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOANTH MPUMEPH BKIAJAa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATh M OLEHUBATH MOCJEACTBHUS OBITOBOM M MPOU3BOJICTBEHHOMN
NeSITETFHOCTH YEJIOBEKa, CBSI3aHHOW C (pU3MUECKMMU MpoleccaMu, ¢ MO3ULUN
HKOJIOTMYECKOU 6e30macHOCTH, npeCTaBIeHUN 0 palMoOHATILHOM
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MIPUPOJOTIOIB30BAHNH, & TAK)KE Pa3yMHOM MCIOJb30BaHUU JOCTHXKEHUN HAyKU
Y TEXHOJIOTH JIs TajbHEHIIET0 pa3BUTHI YE€JI0BEUECKOro 00IIeCTBa;

® TMPUMEHSTh pa3Iu4Hble CcrnocoObl paboTel ¢ uHbOpManKe (U3NUECKOro
COJIEpP>KaHMSI C MCIOIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH,
Opv STOM HCIOJNB30BAaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHH IS
IIOMCKa, NEepepadOTKHM U TMpPENbsABICHUS YYEOHOH U Hay4YHO-IIOMYJSPHOU
uH($OpMaILIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIUU UHPOPMALIUU, TTOJTYISHHON
U3 Pa3IUYHbIX MCTOYHMKOB, KPUTHYECKH aHAJIU3UPOBATh IMOJIYyYaEMYIO
MH(OPMALIMIO U OLEHUBATh €€ JIOCTOBEPHOCTh KAK HAa OCHOBE HMEIOIIUXCS
3HAaHUM, TaK U HAa OCHOBE aHAJIN3a UCTOYHHKA MH(POpMALIUK;

® TMpOSBIATH OPTAaHU3ALMOHHBIE U TO3HABATEJIbHBIE YMEHUS CaMOCTOSITEIbHOTO
NpUOOPETEHNsT HOBBIX 3HAHWI B MpPOLIECCE BHINOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATENIbCKUX PadoT;

e paboTaTh B Tpydmne C WCIOJIHEHHEM pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHATIBLHO PACHPENeNiITh IEATEIbHOCTh B
HECTaH/JAPTHBIX CHUTYyallUsX, aJEeKBAaTHO OLIEHMBATh BKJIAJ KaXKIOrO U3
YYaCTHUKOB T'PYIIIBI B pEIICHHE pacCMaTpPUBAEMOU MPOOIEMBI;

® TMPOSIBISITH MOTHBALMIO K Oyaymed mnpodeccuoHANbHON AESTENBHOCTH TIO0
CHEIUANTBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOhuUIIs.

K xonmy o0yuenust BI1 knacce mnpeaMeTHbIE Pe3yibTaThl Ha YTIyOJIEHHOM YPOBHE
JIOJDKHBI OTpaxarb c(hOPMUPOBAHHOCTh y 00YyYaIOLIUXCsl YMEHUM:

® [IOHHMMAaTh pPOJib (PU3UKU B 3KOHOMHMUYECKOM, TEXHOJIOTUYECKOH, COIMATILHOW U
TUYECKOW cdepax MAesITeIbHOCTH YeloBeKa, pPOJIb M MECTO (HU3UKU B
COBPEMEHHOM HAay4YHOM KapTUHE MHUpa, POJb ACTPOHOMHHM B IPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEHIIEM HAy4YHO-TEXHUYECKOM pa3BUTHH,
3HAUEHUE  OMMCATEIBHOM,  CUCTEMATU3UPYIOIIEH, OOBACHUTEIBHOU U
MPOTHOCTUYECKONW (YHKIMH (PU3HUECKONM TEOpUHU — DJICKTPOJAMHAMHUKH,
CHeUalIbHON TEOPUHU OTHOCUTEIbHOCTH, KBAHTOBON (PU3UKHU, pOJIb PU3NUECKOMN
TEOpUH B (POPMUPOBAHUY IPEJICTABICHUN O (U3NUECKON KapTUHE MHpA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX IIPEACTABICHUN O IPUPOJE;

® pa3InMYaTh yCJIOBHS NMPUMEHHMOCTH Mojienel (U3NYEeCKUX Tell M IPOLECCOB
(sIBIEHMIA): OJHOPOAHOE DJIEKTPUYECKOE M OAHOPOJHOE MArHUTHOE IO,
rapMoOHUYecKue  KosieOaHus, MaTeMaTHYEeCKUHl  MasTHHUK,  HJA€aJbHBIH
OPY)KUHHBIA MasTHUK, TapPMOHWYECKHE BOJHBI, HACAIbHBIN KoJeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIE aToMa, aTOMHOTO SiJpa U KBAHTOBOW MOJENIH
CBETA,

® paznuyarh yciaoBHs (TpaHUIIBI, 00JACTH) MPUMEHUMOCTH (PH3UYECKHUX 3aKOHOB,
NOHMMAaTh BceoOmuil xapakrep (pyHIaMEHTATbHBIX 3aKOHOB M OTPAaHMYEHHOCTh
HCIIOJIb30BAHMS YACTHBIX 3AKOHOB;
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AQHAJIM3UPOBATh M OOBSICHATH JIIEKTPOMArHUTHBIE NPOIECCHl U  SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS U 3aKOHBI 3JIEKTPOJMHAMUKH U CHEUAIbHON
TEOPUU OTHOCUTEJIBHOCTH (3aKOH COXPAHEHMs 3JEKTPUYECKOro 3apsia, CHuia
Awmmnepa, cuna JlopeHna, 3aKk0H 3JIEKTPOMAarHUTHOW MHAYKUWH, TpaBwiio JIeHua,
cBs3b DJ[C caMOMHAYKIIMHM B DJIEMEHTE DJIEKTPUYECKOMN IEeMU CO CKOPOCTHIO
U3MEHEHHS CWIbl TOKA, IOCTYJIAThl CIIEHHMAIBHON TEOpPUH OTHOCUTEIBHOCTH
OWHINTEHHA);
aQHAIM3UPOBATh U OOBACHATH KBAHTOBBIC MPOILIECCHl U SIBJICHUS, HCIOJIb3YS
MOJIOXKEHUST KBAaHTOBOW ¢u3uku (ypaBHeHHE OWHIITeHHa msi (ororddekra,
IEepBBIMI W BTOPOM  mocrynarel  bopa, mnpuHOIMO  COOTHOLIEHHUS
Heomnpenenéunoctet ['eiizeHOepra, 3akoHbI COXpaHEHHs 3apsSIOBOrO U
MaccOBOTO YHCENI M DHEPrUU B SJEPHBIX PEAKIMAX, 3aKOH pPaJuOaKTUBHOIO
pacrmaja);
ONMHCHIBaTh (PU3UYECKUE TIPOIECCHl H SIBICHHS, WCIONb3YS BEIMYUHBI:
HANPSKEHHOCTD AJIEKTPUUECKOTO OIS, TOTEHIIUAT JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb MOTEHIMAJIOB, 3JEKTPOABMKYILAs CUJIA, MHAYKIHUS MarHUTHOTO IOJIS,
MarHUTHBIA TOTOK, CHJia AMIiepa, UHAYKTHUBHOCTb, JJIEKTPOIBMXKYIAs CUJa
CAaMOMHJYKLIMM, OHHEPrusi MarHUTHOIO TOJsI MPOBOJHHMKA C  TOKOM,
PEJIATUBUCTCKUI HWMITYNIbC, TIOJHAsl JHEPrusi, SHEPrusi TMOKOs CBOOOJHOM
YaCTHIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHMCIIO U 3aps] AApa, SHEPTHUs
CBSI3M sI/Ipa;
O0O0BSACHATH OCOOEHHOCTH MPOTEKAHUsS (PU3MUECKUX SIBJIICHUMN: AIIEKTPOMarHUTHAS
UHAYKIWS, CAaMOWHAYKIIMS, pe30HaHC, HHTepdepeHIus BOJH, AUPPaAKIus,
JUCHEpCHs, TOJTHOE BHYTPEHHEE OTpa)xeHue, (OTOIEKTpUUECKU 3deKT
(poroaddekr), ambda- u Oera-pacmansl sAAEp, TaMMa-U3Iy4CHHE STED,
¢du3znyeckre NPUHIMIBI CIEKTPAIIBHOIO aHAIN3a U paboTHI Jia3epa;
ONpEeNATh HalpaBlIeHUEe MHAYKIMM MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl JIopeHna;
CTPOUTHh HM300paKEHUE, CO3/1aBaeMOE€ IUIOCKHM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTHIBATh €r0 XapaKTEPUCTUKU;
NPUMEHSTh OCHOBOIIONAraolue aCTpPOHOMUYECKHE MOHATHUS, TEOPUH U 3aKOHBI
JUISL aHAJIM3a U 00BSICHEHUS (PU3MUECKHUX MPOLECCOB, MPOUCXOIAIINX B 3BE3AAX,
B 3BE3IHBIX CHCTEMaX, B MEXKTaJaKTHUECKOH cpefie; NBMKEHHS HeOECHBIX Tell,
ABOJIIOIMH 3BE31 U BeceaeHHOM;
OPOBOAUTH  HWCCJIENOBAHWE  3aBUCUMOCTEH  (QU3MYECKUX  BEIUYMH  C
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢dbuKkcUpoBaTh PE3yNbTATHl MOTYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEITUYHH B
BUJE TpapUKOB C y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH HM3MEpEeHUH, Ienarhb
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEA0BAHUS;
MPOBOJNTH KOCBEHHBIE M3MEPEHUS (DU3MUECKUX BEIIMYWH, TIPU STOM BHIOMpATh
ONTUMANIBHBI METOJ H3MEpPEHUs, OLIEHWBATh A0CONIOTHBIE M OTHOCHTEIHHBIE
MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
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MPOBOJIUTH ONBITHl MO MPOBEPKE MPEAJIOKEHHON TUNOTE3bl: IUIAHHUPOBATH
AKCIIEPUMEHT, COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, AHAJIU3HPOBATH
MIOJIyYEHHBIE PE3yJIbTAThI U JEJIaTh BBIBOJ O CTATyCE MPEITI0KEHHON TUIIOTE3bIL;
ONMUCHIBATh METObI MOJTYyYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmoaTh mMpaBuiia 0e30MacHOTO TpyAa MpHU MPOBEJACHUU HCCIEIOBAHUI B
pamMKax y4eOHOTO 3KCIEPUMEHTA, MPAaKTUKyMa U y4eOHO-HUCCIIEI0BAaTEIbCKON U
IIPOEKTHOM JNIESITENIBHOCTH C HCIIOJIb30BAHHUEM HM3MEPUTEIBHBIX YCTPOWCTB H
1a00paTopHOro 000PYyI0BaAHUS;

pemarh pacy€THBIC 3a/laud C SIBHO 3aJ]aHHOM M HESBHO 3aJlaHHOW (PU3HUECKOM
MOJIETIbIO: Ha OCHOBAaHMM aHAJIM3a YCIOBUS BBIOMPATH (PU3NYECKHE MOJEIH,
oTBeyalIliue TpeOOBaHUSAM  3aJauyd, MOPUMEHSITh  (QOPMYJIbI, 3aKOHBHI,
3aKOHOMEPHOCTH W TOCTYyJAaThl (U3UYECKUX TEOpUU TMPU HCIOJIB30BAHUU
MaTE€MAaTHYECKUX METOJOB PELICHUs 3aJay, MPOBOAUTH pacy€Thl HA OCHOBAHUU
UMEIOIINXCS JTAHHBIX, aHAIM3UPOBATh PE3YNIbTaThl U KOPPEKTUPOBATH METOIBI
pelIeHus ¢ yU€TOM MOITYUYEHHBIX pPe3yJIbTaTOB;

peliaTh KayeCcTBEHHBIC 3aadyd, TpeOyrollre MpUMEHEHHUs 3HaHW W3 pa3HbIX
pa3nenoB Kypca (GU3MKH, a TakKe MHTETrpalluu 3HAHUW U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAyYHOTO  IIMKJa:  BBICTpAMBaTh  JIOTHYECKYIO  ILIETOYKY
paccyXIeHHI ¢ OMOpOi Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB
paboTBl  U3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOMCTB |
TEXHOJIOTUYECKUX ITPOLIECCOB;

NPUBOJUTH TMPUMEPHI BKIAJa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIErO0 MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

aQHAJM3UPOBATh W OIICHUBATH IMOCJEACTBUSA OBITOBOM W TPOU3BOJCTBEHHOM
NESITENIbHOCTU YEJIOBEKa, CBSI3aHHOM C (PU3MYECKUMU MpoleccaMu, ¢ MO3ULUN
IKOJIOTMYECKON 6e30MacHOCTH, MpeACTaBICHUN 0 paluroHaIbHOM
MPUPOJIOTIONB30BAHNHU, & TAKKE PAa3yMHOM MCIOJb30BAaHUU JOCTHXKCHUN HAYKU
Y TEXHOJIOTHH JIJIsI JATbHEUIIIEro Pa3BUTHS YEIOBEYECKOTO OOIIIEeCTBA;
OPUMEHSITh pPa3NYHbIe CMOCOOBI paboThl ¢ uHpOpManuen QU3NIECKOTO
COJIEpKaHUSI C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHUH,
IpU STOM HCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHH IS
MOKWCKAa, TEpepadOTKH U TPEeAbsABICHUS Y4YeOHOW W HAayYHO-TIOMYJSPHOM
uH(popManuu, CTPYKTYPUPOBAHUS U UHTEPIPETAIIMU WHPOpMAILINH, TOTYICHHOU
U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKHM aHAJIM3UPOBATh MOIYYaEMYIO
MH(GOPMALIUIO U OLEHUBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOIIUXCS
3HAHWM, TaK U HA OCHOBE aHAJIN3a HCTOYHHUKA MH(POPMAIINH;

MPOSIBJISITh OPraHU3AlMOHHBIE U TO3HABATEIbHBIE YMEHHUSI CaMOCTOSTEIbHOIO
MpuoOpeTeHNsT HOBBIX 3HAHWUW B MPOIIECCE BBITIOJHEHHS MPOCKTHBIX M y4eOHO-

HCCICA0BATCIBbCKUX pa60T;
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e paboTaTh B TIpyNNe C UCIOJIHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAIlMOHATLHO PaCHpPENesaTh NEATEeIbHOCTh B
HECTAaHJAPTHBIX CHUTYyalMsX, aJeKBaTHO OLEHMBATh BKIAJ KaXJOro U3
YYaCTHUKOB I'PYIIIBEI B pELIEHHE paccCMaTpUBAEMOU MTPOOIIEMBIL;

e TMpPOSIBISITH MOTUBALMIO K Oyaymied mnpodeccuoHaNbHON AESITENBHOCTH TIO0
CHEIUANTBHOCTSM (PU3UKO-TEXHUYECKOTO MPOUIIS.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBO yacoB DJ1eKTPOHHBIE JesiTe/IbHOCTD YYMTEJISI C Y4€TOM IPOrpaMMbl
HaumenoBanue
Ne (uu¢posbie) BOCIIUTAHUSA
pa3aesioB U TeM Kontpoabubie  IIpakTuueckue
n/n Bcero 6 6 o0pa3zoBaTejbHbIE
nporpaMMbI
porp padoThl padooThI pecypesI
Pa3zgea 1.HAYUYHBIN METO/ ITIO3SHAHUS IPUPObI
YCTaHOBJICHUE JOBEPUTENbHBIX OTHOLICHUM MEXKAY
y‘II/ITeJ'IeM U ero y‘IeHI/IKaMI/I, CHOCO6CTByIOIlII/IX
MO3UTUBHOMY BOCIIPUATHIO YUaIIUMUCS TpeOOBAHUHN U
. MpOCHO yuuTess], MPUBICUCHUIO UX BHUMAaHUA K
Hayunbiii bubnmorexa [IOK o0cyxaaeMoi Ha ypoke HH(POPMAINH, aKTUBH3ALUH UX
1.1 METOIITO3HAHUS 6 https://m.edsoo.ru/7f  nosmaBarensroii nesTenpHOCTH; CTPOUTH
IPHPOIBI 41c97¢ BOCIIUTATEIBHYIO IEATEIBHOCTD C YIETOM KYJIbTYPHBIX
pasnuuunii geTel, OIOBO3PACTHBIX M WHINBUIYATBHBIX
0COOEHHOCTEH; IPUBJIEKATh BHUMaHHE 00YJAIOIIUXCSA K
[EHHOCTHOMY aCIIeKTy M3y4aeMBIX Ha YPOKE SBICHHUM,
MOHSTHIA, IPHEMOB
Hroronopaszneny 6
Paznen 2.MEXAHUKA
Bubnnoreka [JOK YCTaHOBJIEHUE JJOBEPUTEIbHBIX OTHOLIEHUH MEXAY
2.1 Kunemaruka 10 1 httDS:// m.edsoo.ru/7f YIUTEICM | €T0 yHCHUKAMH, CHOCO6CTBY}OH'[HX
41697 MO3UTHBHOMY BOCIIPHUSITUIO YUAIIUMHKCS TPeOOBaHUHN U
a1c97c MPOCHO YUHUTENIsl, MPUBJICUEHHIO UX BHUMAHUS K
bu6mmoreka [IOK obcyxmaeMoii Ha YpOKeMH(POPMAITUK, aKTUBH3AIH HX
2.2 JluHaMuKa 10 https://m.edsoo.ru/7f = Mo3HaBaTenbHol esTenbHOCTHCTPONTD
41 97 BOCHI/ITaTeJ'H)Hy}O ACATCIIBHOCTDL C y‘IeTOM KyJ'lBTypHBIX
2C97¢ pasinyuit AeTeil, MoJ0BO3PACTHBIX U MHIUBUIYAIbHBIX
bu6mmoreka [JOK 0COOEHHOCTEH; MPUBJIEKAaTh BHUMAHUE 00YJIarOIIUXCS K
23 Crarnka 5 1 https://m.edsoo.ru/7f = UCHHOCTHOMY aCNIeKTy M3y4aeMBIX Ha YPOKE ABJICHHI,
TBEPIOTO TEIA MTOHATHIH, TPHEMOB
P 41c97c P
24 3aKOHEI 10 1 Bbu6nmoreka [JOK
' COXPaHEHMS B https://m.edsoo.ru/7f
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MECXaHUKE

Uroro no pazneny

Pazgen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA

35

41c97c

OCHOBEI bubmuoreka [JOK YCTaHOBJICHUE JTOBEPUTEIHHBIX OTHOIIECHUH MEXKIY
MOJIEKYJISIPHO https://m.edso0.ru/7f YUYHUTENEM U €T0 YYeHUKaMH, CIIOCOOCTBYIOIINX §
3.1 . 15 MO3UTHBHOMY BOCHPHSTHIO YYaIIUMHCS TpeOOBaHUH 1
KHHCTITICCKON 41c97c MPOCKO yuuTess], MPUBICUCHUIO UX BHUMAaHUA K
TCOpUH o0cyxaaeMoi Ha ypoke HH(POPMAINH, aKTUBH3ALUH UX
T Bubnmoreka LIOK MO3HABATENBHON AeaTenbHOCTH; CTPOUTh
¢pMOAMHAMHKA. BOCIIMTATEJIBHYIO IEATEIBHOCTD C YY€TOM KYJIbTYPHBIX
3.2 TeIlioBLIE 20 https://m.edsoo.ru/7f pa3IuuMii JeTel, NOJOBO3PACTHBIX U MHAMBUAYATIbHBIX
MALITHHEI 41c97c 0COOEHHOCTEN; IPUBIEKATH BHUMaHHUE 00YYarOLIMXCS K
LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKE SIBICHUII,
ArperarHbie Bu6mmorexa [IOK MOHATHUH, TPUEMOB
COCTOSHUS https://m.edsoo.ru/7f
3.3 BeIIeCTBA. 14 41c97c
®dazoBbie
Tepexo/ibl
Hroro mo pazneny 49

Pa3nea 4.9JIEKTPOJIUHAMUKA

bubmuorexa [JOK
4.1 dmeTpirieckoen 24 https://m.edsoo.ru/7f
e 41c97¢c
IMocTosHHBIH bu6mmoreka [JOK
4.2 SIEKTPUYECKUITO 24 https://m.edsoo.ru/7f
K 41c97c
Toku B bubmuoreka LIOK
4.3 pa3IUYHBIX 6 https://m.edsoo.ru/7f
cpemax 41c97c

YCTaHOBJIEHUE JJOBEPUTENbHBIX OTHOLIEHUM MEXKAY
YUHTEJIEM U er0 YUeHHUKAMH, CIIOCOOCTBYIOIINX
MTO3UTHBHOMY BOCHPHSTHIO YUaIIUMHCS TpeOOBaHMH 1
IIPOCHO yUHTelIsl, TPUBJICUEHHUIO NX BHUMAHUS K
o0cyxaaeMoi Ha ypoke HH(pOPMAIN1, aKTHBH3AINH X
M03HABATENBHON AedaTensHocTH; CTPOUTh
BOCIIUTATEIIbHYIO AEATEIBHOCTD C YUE€TOM KYIbTYPHBIX
pasnauuuii AeTel, MOJI0BO3PACTHBIX U UHIUBUAYAIbHBIX
0COOEHHOCTEH; MPUBJIEKaTh BHUIMAaHNE 00YJaIOIIIXCS K
IEHHOCTHOMY aCIICKTY U3Yy4YacMbIX Ha YPOKE HBHCHHﬁ,
MOHATHUM, TPUEMOB
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HWroro mo paznemy 54
Pa3znen 5.0PM3UNYECKHUA MIPAKTHKYM
YCTaHOBJICHUE JTOBEPUTENHHBIX OTHOIIEHUH MEXKIY
Bu6nunorexa LIOK YUUTENIEM U €r0 YUYCHUKAMH, CIIOCOOCTBYIOIIUX
DusnIeCKuit MO3UTUBHOMY BOCIIPHUATHIO YUaIIUMUCS TPEOOBAHUHN 1
5.1 16 16 https://m.edsoo.ru/7f y Boctip yHam P
' MPaKTUKYM — : NPOCKO YUMTENS, TPUBJICUYCHUIO UX BHUMAHUSA K
41c97c o0cyxa1aeMoi Ha ypoke HH(POPMAINH, aKTUBH3ALUH UX
MO3HABATENBHOM JIEATEIHLHOCTH.
HUroro mo paznemy 16
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO
YACOB I1O 170 16
I[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KosmmuecTBO yacos DIeKTPOHHDIE JesiTe IbHOCTD YUHMTEJISI C Y4€TOM IPOrpaMMbl
HanmenoBanue
Ne IpakTnyec  (uudposbie) BOCHHTAHMA
pa3JesioB H TeM KonTtpoJbHbie
n/n B — Bcero p KHe o0pa3oBaTeJibHbIE
a00Thbl
P padoThI pecypcenl
Paznen 1.2JIEKTPOJIUHAMUKA
MarHUTHOE Bubnuoteka ]_[OK YCTaHOBJICHUE JOBEPUTEJIbHBIX OTHOLIEHUN MEXKITY
1.1 14 https://m.edso0.ru/7f41c97¢ YYUTENIEM U €T0 YUCHUKAMH, CIIOCOOCTBYIOIINX
mnoJjie B : MO3UTHBHOMY BOCIIPHSITHIO YIAIIIUMHUCS TPSOOBAHHIA 1
poCkO yuuTesIs, IPUBJICYEHHUIO UX BHUMAHUS K
bubmmnoreka [IOK o0cyxaeMoi Ha ypoKeHH(pOpMaIM1, aKTHBU3AIHH HX
https://m.edsoo.ru/7f41c97c [I03HABaTENbHOM AedaTenbHoCcTH; CTPOUTh
DeKTpoMaruu BOCIIUTATEIBHYIO ASSITEILHOCTD C YIETOM KYJIbTYPHBIX
12 THAS WH - 13 1 pa3IuUMil AETei, MOJOBO3PACTHBIX M HHIMBHIYaJIbHBIX
AYKIL 0COOEHHOCTEH; IPUBIICKATh BHUMaHKE 00YUYaOIIHXCSI K
LEHHOCTHOMY aCIIeKTy M3y4aeMBbIX Ha YPOKE sSIBICHHI,
HNOHSITHH, IPUEMOB
Hroro no paszneny 27
Pazpen 2.KOJIEBAHUSA U BOJIHBI
MeXaHIUECKIE Bbubimoreka [IOK YCTaHOBJICHUE JIOBEPHUTEIBHBIX OTHOIICHHH MEXKITY
2.1 10 https://m.edso0.ru/7f41c97c  YUMTENIEM H €ro YUCHUKaMH, CIOCOOCTBYIOLIIX
KoIebaHus MO3UTHBHOMY BOCIIPHATHIO yUaIlMMHUCS TPEGOBAHUI 1
OpOCHO YYHTEIIs, IPUBIICYCHHUIO UX BHUMAHHS K
DIIEKTPOMArHUTH Bubmiorexa IIOK 06CyXKIaeMoii Ha ypoke HHGOPMAINH, aKTHBH3AINH HX
2.2 bIe KOMeBaHIs 15 https://m.edsoo.ru/7f41c97c HO3HABATENLHON JesTenbHOCTH; CTPOUTH
BOCIIUTATEBHYIO JEATEILHOCTD C YUETOM KYJIbTYPHBIX
MexaHnIeCKHe U Bu6mnuorexa [JOK pangmm‘/’l I.[eTveﬁ, 0JIOBO3PACTHBIX U I/IH)g/IBI/I]lyaJ'lBHBIX
0COOEHHOCTEM; IPUBJIEKATH BHUMAHKE 00YUAIOIIUXCS K
2.3 3JIEKTPOMAarHUTH 10 1 https://m.edso0.ru/7f41c97c p yHATOIHRC
LEHHOCTHOMY aCIIeKTy M3y4aeMBbIX Ha YPOKE sSIBICHHI,
bIC BOJIHBI MOHATHH, IPUEMOB
2.4 OnTrka 25 1 Bubmmnoreka [JOK
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Uroro no pazneny

60

Pazzen 3.0CHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

3.1

OcHnossl CTO

Uroronopazneny

5

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41c97c

YCTaHOBJICHHE JOBEPUTEIIbHBIX OTHOILIEHUH MEX Ty
YUHUTENEM U €T0 yIEHHUKaMHU, CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCTIPHUSITHIO YUaIlUMHUCS TpeOOBaHMUIl 1
MPOCHO yUHUTEINs, IPUBICYCHHUIO UX BHUMAHHUS K
o0cyxInaeMoi Ha ypoke HH(POPMAINH, aKTUBH3ALIH UX
MO3HABATENbHON AeaTensHocTH; CTPOUTh
BOCIUTATEIbHYIO IEATENBHOCTD C YYETOM KYIbTYPHBIX
pa3nuyuuii AeTeH, II0J0BO3PACTHBIX U HHAUBUAYAIbHBIX
0COOCHHOCTEH; MPUBJIEKATh BHUMaHUE 00Y4aIOIINXCs K
ICHHOCTHOMY ACIHIEKTY U3YYaCMbIX Ha YPOKC HBJ’ICHHﬁ,
HNOHSTHH, IPUEMOB

Pa3znen 4 KBAHTOBASA ®U3UKA

Kopnyc Bubnuoteka ]_IOK YCTaHOBJIEHUE JJOBEPUTEJIbHBIX OTHOLIEHUN MEXKITY
KYJAPHO https://m.edso00.ru/7f41c97¢ YUHUTENEM U €r0 YYeHUKaMH, COCOOCTBYIOIINX 3
4.1 15 MO3UTHBHOMY BOCTIPHSATHIO yJaIIUMUCS TpeOOBaHUIT U
BOJIHOBOH NPOCKO yYUTENsl, IPUBJICYEHHIO UX BHUMAHHUS K
Nyanusm o0cyxaeMoi Ha ypoke HH(GOPMAIMH, aKTUBU3ALINH UX
MIO3HABATEJILHON AeaTensHoCTH; CTPOUTh
bubnmnoreka HOK BOCIIUTATENIBHYIO JEATEIBHOCTD C YY€TOM KYJIbTYPHBIX
4.2 ®dusnka atoma 5 https://m.edsoo.ru/7f41c97¢c pa3nuuuii gerei, oJI0BO3PACTHBIX U MHIUBHUIYaIbHbBIX
0CcOOCHHOCTE; MPUBIIEKATh BHUMAHUE 00Y4aIOIINXCS K
LEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKE SIBICHUH,
dusuka bu6mmoteka [IOK HORSITHIA, TIPHEMOB
aTOMHOTO s1/1pa https://m.edsoo.ru/7f41c97c
4.3 " 5
QJICMCHTApPHBIX
HaCTuI
Hroro mo pazaeny 25
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Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

YCTaHOBJICHHE IOBEPUTEIHHBIX OTHOLICHUH MEXIY
YYHUTENEM U €T0 YIEHUKaMH, CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCTIPHSITHIO YYaIlUMHUCS TpeOOBaHMUil 1

MPOCHO yUHUTENs, IPUBICYCHHUIO X BHUMAHUS K
OneMenTh! Bubsmorexa [OK ogcymaZ:Moﬁ Ha ygoxe nH(popManuy, aKTUBU3AINHT UX
5.1 aCTPOHOMUU U 12 https://m.edso0.ru/7f41c = nosuaparensHoii nesTenbHOCTH; CTPOUTD
acTpo(U3UKH 97c BOCIIUTATEILHYIO IEATENBHOCTS C YIETOM KY/IbTYPHBIX
pa3jimunu A€TEH, MMOJIOBO3PACTHBIX U MHAWBUAYAJIbHBIX
0COOCHHOCTEH; MPUBJIEKATh BHUMaHUE 00YYaIOIINXCs K
ICHHOCTHOMY ACIHEKTY U3Yy4aCMbIX Ha YPOKC ﬂBJ’IeHHﬁ,
HNOHSITUH, IPUEMOB

Uroro no pazneny 12

Pazgen 6.PU3NYECKHUI TPAKTUKYM

YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOIICHU MEXKITY
. Bubmuoreka HOK YUUTENEM U €r0 YYeHUKaMH, CIOCOOCTBYIOMINX
6.1 Duzuyeckuit 16 16 https://m.edsoo.ru/7f4lc = MO3HTMBHOMY BOCTIPHATHIO Y9AIHMHCS TpeGoBaHuii U
MPaKTUKYM pOCHO yUHTEIs, IPUBICUCHHIO UX BHUMAHUS K
9ic o0cyx1aeMoi Ha ypoke HH(GOPMAIMH, aKTUBH3ALNH UX
HO3HABATEILHOMN AEATEIBHOCTH
Hroronopazneny 16
Paznen 7.0bOBIHAIOIIEE IOBTOPEHUE
Cucremaruzanus YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHUH MEXITY
¥ 0606ImeHHe VUYHUTENIEM U €T0 YYCHUKAMH, CITOCOOCTBYOIINX
MO3UTHBHOMY BOCIIPUATHIO YUAIIUMHUCS TPEOOBaHHUI
MPEeIMETHOTO
npoch0 yuuTessl, IPUBICUYCHUIO UX BHUMAHHS K
COACpKaHUA U o0cyxIaeMoil Ha ypoke HH(pOpPMAaLi1, AKTUBH3ALHN UX
bu6nmoreka IJOK YA 1ayp bopman, H
OTIbITa MO3HABATENbHOM AesTenbHoCcTH; CTPOUTD
& JESATEIbHOCTH 15 https://m.edso0.ru/7f41c BOCIUTATEIBHYIO JEATSIBHOCT C YYETOM KYJIbTYPHBIX
peré ’ 97c pasiuunii AeTel, MOI0BO3PACTHBIX U UHANBHIYaIbHBIX
TIPHOOPETCHHOTO 0COOCHHOCTEH; NPUBICKATh BHUMaHHE 00YJaIOINXCS K
MpY U3YyUYEHUU [IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YPOKE SBICHHUIA,
Kypca ¢puzuku 10 HOHSTHH, IPUEMOB
— 11 knaccos
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Uroro no pazneny

15

PesepBHOE Bpemst 10

OBIIEE

KOJIMYECTBO

YACOB I1O0 170 16

ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usnka, 11 xknace/ Mskumes I'.J1., ByxoBues b.b., Yapyrun B.M. non penakuueii [lapdentseoii
H.A., Akunonepnoe obmectBo «M3ngarensctBo «lIpocBemenne
» ®uswuka, 10 xmace/ Mskummes ['.51., byxosues b.b., Corckuit H.H. mon penaxmmeit [lapdentoeBoit

H.A., Axumonepnoe obmiecTBo «M3marenscTBo «IIpocBemenmer
METOJINYECKHUE MATEPUAJIbI JIJISA YYUTEJIA

®umsuka 7-11 k. CripaBounast TeTpaab B Tabnunax. CripaBounoe u3nanue."M3narenscrso "ANPUC-
npecc", Mocksa, 2020
Ousuka: Konebanus u BonHbl. YTayOneHHbIH ypoBeHb. 11 knacc: yueOnux/ I'. 1. Msakumewm, A. 3.
Cunsikos. - 10-e u3a., M.: [Ipoda, 2022
Owusuka: Ontuka. KBantoBas ¢puzuka. YrioyOneHHbli ypoBeHb. 11 kmacc: yaeonuk/ . S. Mskues, A. 3.
Cunsikos. - 10-e m3n., M.: lpoda, 2022
Odusznka: DnexTpoarnHaMuKa. YiryoneHHbIH ypoBeHb. 10-11 kmacc: yueonux/ I'S1. Msakumewm, A. 3.
Cunsikos. - 10-e uzn., M.: JIpoda, 2022
Ouszuka: Mexanuka. YrinyoneHHbIH ypoBeHb. 10-11 kmacc: yaeOHuK/ I
5. Makumem, A. 3. Cunsikos. - 10-e uzn., M.: JIpoda, 2022
Ouszuka: MonexkynsapHaas (r3uKa 1 TEpMOJAUMHAMUKA. Y TITyOneHHbId ypoBeHb. 10-11 knacc: yaeOHuK/ I
5. Makumem, A. 3. Cunasikos. - 10-e uzn., M.: JIpoda, 2022
®usuka. 3agaynuk. 10-11 xmn.: yae6Hoe nocobue/ A.Il. PeimkeBuy., -M.: [Ipoda, 2021 'opnosa JI. A.
COopHrK KOMOMHHPOBaHHBIX 3aaa4 1o ¢uzuke 10-11 xmaccsl. -M.: BAKO, 2020
Owusuka. Teopusi, TpeHunry, pemenus/ B. A. Mypanos-M.: 3A0 "Uznatenbckuii 1oM "YuuTenbekas
razera", 2019
Owusnka 10 kimacc: TeXHOIOTHYECKHE KapThl YPOKOB 1o yuebHuky . SI. Mskumiesa, b.b. ByxoBiiesa,
H.H. Corckoro/ aBt.-coct. H. JI. Ilenareituenxko. - Bonrorpan: Yuurens, 2021
Owusnka 11 kmacc: TeXHOIOTHYECKHE KapThl YPOKOB 10 yuebnuky . . Msikumesa, b.b. byxoBuesa, B.
M. Yapyrun/ aBt.-coct. H. JI. Ilenareituenko. - Boarorpan: Yuurens, 2021 EI'D 2022,

Odwusnka: TeMaTH4ecKue TpeHUpoBoUuHbIe 3a1anus/ A. A. daneesa. -Mocksa: Dkemo, 2021. -184 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Mos mkona - https://lesson.edu.ru Equnas koyutekius nupoBbIx 00pa30BaTeIbHBIX PECYPCOB -
http://schoolcollection.edu.ru Lugposoii o6pasoBarensHbIi pecype s mkon "Skmace” -

https://www.yaklass.ru Kinacc!nas ¢usuka - http://class-fizika.ru

VYuwurens [Ipo - https://uchitel.pro
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