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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHsS Ha YPOBHE CpPEIHEro oOIIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWW W TpeOOBaHWUW K pPe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarensHON mporpammbl, mpeactaBieHHBIX B OI'OC COO, a Takke ¢ ydérom
dbenepanbHOl paboyedl mporpaMmbl BOCIMTAHMS M KOHUEMIMHU MPEnojaBaHus yueOHOTO
npeamera «®dusznka» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit denepaiuu,
peanu3youmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanue mporpamMMbl Mo (U3HMKE HaIpaBieHO Ha (OPMUPOBAHUE E€CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa oOy4aromuxcs 10—11 kmaccos npu o0yueHun ux ¢pusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOrO mnoaxoaa. Ilporpamma mno d¢usuke
cootBeTcTBYeT TpeboBanusam GI'OC COO k miaaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTaIrpeAMETHBIM pe3ybTaTaM 00yUYeHUSs, a TAK)KE YIUTHIBACT HEOOXOIUMOCTh PeaTh3aIiuu
MEXITPEAMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAYYHBIMH yUYeOHBIMU MpeaMeTamMu. B Helt
OTIPEAEIISIOTCA OCHOBHBIE LI€NTU N3y4eHHsI (U3UKH HA yPOBHE CPEeIHEro 0011Iero o0pa3oBaHus,
IUTAHUPYEMBIE PE3YJbTaThl OCBOEHUSA Kypca (U3UKU: JHUYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma mo pu3uKe BKIIOYALT:

e IUIAHUPYEMbIC PE3YyJIbTaThl OCBOCHHS Kypca (pu3nuku Ha 6a30BOM YPOBHE, B TOM YHCIIE

NpeIMETHbIE PE3YyJIbTAThI IO r0JIaM 00yUYEHUs;

e cojepkaHue yueOHoro npeameta « Ou3nkay mno rojaM o0ydeHusl.

®du3rka Kak Hayka O HamOojiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTyINAas B KadyecTBE
y4eOHOTO TpeIMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAl B CHCTEMY 3HaHWUA 00
okpyxaromem mupe. [lIkonpHBIN Kype (U3UKH — CHCTEMOOOPAa3yIOMHA Il €CTECTBEHHO-
HAy4YHbIX Y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEkKAT B OCHOBE MPOIECCOB
U SIBJICHUHM, M3y4aeMbIX XHMHUEH, Ouosioruei, gusznueckoil reorpadueil m acTpoOHOMHEH.
Hcnonp30BaHne W aKTUBHOE TMpUMEHEHUE (DU3MYECKUX 3HAHWMA OIpEAeNsIeT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI B cpepe FIHEPTeTUKU, TPAHCTIOPTA, OCBOEHUS KOCMOCa,
MOJIy4eHHUs] HOBBIX MaTEpHAJIOB C 3aJlaHHBIMU CBOWCTBaMU U JApyrux. M3yueHue ¢uiznku
BHOCUT OCHOBHOM BKJaJ B (OpMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa
oOyyaromxcsi, B (OPMUPOBAHME YMEHHMM NPUMEHSITh HAyYHbIH METOJ TMO3HAHUS MPHU
BBITIOJTHCHUH UMH YICOHBIX HCCIICIOBAHUH.

B ocHOBy kypca (u3MKH 175 YPOBHSI CpeAHEro 0OIIero oOpa3oBaHMs MOJIOKEH P
U, KOTOPbIE MOYKHO PACCMATPUBATh KAK IPUHLHUIBI €M0 MOCTPOEHUS.

Hoes yerocmnocmu. B COOTBETCTBUM ¢ HEW KypC SBIISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJIEP>KUT MaTepual U3 BCEX pa3lieloB (PU3HMKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B COOTBETCTBHM ¢ HEW MaTepuan Kypca (QU3NKU OObEeIUHEH
BOKPYT u3nueckux teopuil. Benyumm B Kypce siBisieTcs GOpMHUpPOBAaHUE MPECTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. E€  peanusauus  NOPEANOJaraeT  HCIOJIb30BaHUE
T'YMAHUTAPHOTO TOTEHIMANa (PU3NYECKOW HAYKU, OCMBICIICHUE CBSI3U Pa3BUTHS (U3HKU C



pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMU M 3KOJIOTUYECKIUMHU
npodJIeMaMu.

Hoes npuknaownoiu nanpaenennocmu. Kypc ¢Gu3MKM mnpearnosaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTHYECKHX MPWIOKCHHA H3yYEeHHBIX TEOpUU U
3aKOHOB.

Hoes sxonocuzayuu peannsyercsi MOCPEACTBOM BBEACHHS DJIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX YKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM
TEXHHWKd W  TEXHOJOTHWH, a Takke O0OCyXIeHus mnpoOJeM  paluOHAILHOTO
PUPOIOTIONH30BAHUS M SKOJOTHUECKON OE€30MMacCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEHEro 001ero oopa3oBaHus
ABIAIOTCA (hr3nueckue Teopur (hopmupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHS
busznueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB WM TPHUHIIUIIOB B COBPEMEHHBIX
MPECTABICHUAX O MPUPOJIC, TPAHUIIAX PUMEHIUMOCTH TEOPH, ISl OMTUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0A B Kypce (PM3MKM pealln3yeTcsl MpPexae BCEro 3a
CU€T OpraHU3alMK YKCIIEPUMEHTAJIBHON IeATeIbHOCTH O0yuarouxcs. J{ias 6a30Boro ypoBHs
Kypca (GU3HKH — 3TO MCIOJIB30BAaHUE CHCTEMbl (PPOHTAIBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPhIE B IIporpamme 1o (u3uKe 00bheINHEHBI B
OOLIMI CHHCOK YYEHHYECKHX MPAKTUYECKUX pPaldoT. BrimeneHue B yKa3aHHOM IepedHe
71ab0paTOpHBIX PadOT, MPOBOAUMBIX Il KOHTPOJIS M OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
00pa30BaTEeNLHOTO TPOIECCa HCXOAS M3 OCOOCHHOCTEH TUIAHMPOBAHUS W OCHAIICHUS
kabuHeTa ¢usuku. [Ipu sToM oOecmednBaeTcs OBIAJCHUE OOYYAIONIMMUCS YMEHUSIMHU
MPOBOIUTh KOCBEHHBIC U3MEPEHHsI, UCCIIECIOBAHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYUH U
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcs: perIeHnIo pacu€THBIX U KaUeCTBEHHBIX 3a1a4. [Ipu aTom
Ui pacu€THBIX 3aJad TPUOPUTETOM SBIISIOTCS 3aladdl C SBHO 3aJaHHON (PU3NYECKON
MO/IEJTBI0, TTO3BOJIAIOIINE MMPUMEHATh U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, Tak ¥ HHTETPUPYs 3HAHUS U3 Pa3HbIX pasfenoB. [y KaueCTBEHHBIX 3a]ad
NPUOPUTETOM SABIIAIOTCS 3aJaHusl Ha OOBSCHEHUE MPOTEKaHWS (DU3HUECKUX SBJICHUU H
MIPOIIECCOB B OKPYIKAIOIIEH KU3HH, TPEOYIOMIHe BhIOOpa (PU3HIECKOM MOJEIH IJIsI CUTyaIluu
PaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBaHusimu DPI'OC COO k MarepualbHO-TEXHUYECKOMY
o0ecrnedyeHn0 y4eOHOro mpoiecca 0a30Bblii YPOBEHb Kypca (PU3MKKM HA YPOBHE CPEIHEro
o0miero o6pa3zoBaHusl TOJDKEH M3Y4aThCs B YCIOBHSIX MPEAMETHOTO KaOuHEeTa (PU3MKH WU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYyYHOTO IWMKiIa. B
kabuHeTe (QU3UKKM JIOHKHO OBITh HE0O0XOoauMoe JiabopaTopHOe OO0OpYJIOBaHHE ISt
BBIMIOJTHEHUS YKa3aHHBIX B MporpaMMe Mo (pu3nKe yYCeHHMYECKHUX MPAKTHYECKHX padoT U
J€MOHCTPALIMOHHOE 000PYIOBaHHUE.

JleMOHCTpalMoOHHOE 000pynoBaHUE (POPMHUPYETCSI B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAaJIBHON JOCTAaTOYHOCTH W 00eCreYrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MPOTPaMMe
1o (pu3MKe KIFOYEBBIX JEMOHCTPAIUN IS UCCIEIOBAHUS N3YIaeMbIX SBICHUH U TIPOIIECCOB,
AMITUPUIECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.



JIaGopatopHoe 000pyAOBaHUE ISl YUEHUYECKUX MPAKTUYECKUX padoT ¢hopMupyercs B
BUJIC TEMAaTUYECKUX KOMIUJIEKTOB M 00€CIeYMBAETCs B pacu€Te OJJHOTO KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTnueckue KOMIUIEKTHI Jab0paTOpHOro 000pYAOBaHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTEIIHHBIX CUCTEM B BUE HU(PPOBBIX JTaOOpaTOPHil.

OCHOBHBIMU 1IENIAMU U3Y4YeHUS (PU3UKHU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMHUpOBaHUE HMHTEpECca U CTPEMJICHUS OOY4YaloIMXCA K HAYYHOMY H3YUYEHUIO
OPUPOABL, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJIeé IMO3HaHUS U (QOopMUpPOBaAHUE
MCCJIE0BATEIBCKOTO OTHOIIEHHS K OKPY’KAIOIIKUM SBJICHUSIM;

dbopMUpoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa HW3Y4YeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dbopMupoBaHNE YMEHUI OOBICHATH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM
Y HAy4YHBIX JI0Ka3aTeIbCTB;

dbopMHpoBaHNE TPEACTABICHUN O POIH (PUBUKH JUIS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne ATUX lelield 00ecriedyuBaeTCsl pelieHueM CIeayIONUX 3a7ad B MpoIecce
U3y4eHUsl Kypca (U3UKH Ha YPOBHE CpeJIHero o0Iero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HaHUN 00 00IKX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (HU3UKY, 3JIEKTPOJWHAMUKY,
KBAHTOBYIO (DM3UKY U 3JIEMEHTBI aCTPO(PU3UKH;

(GopMHpOBaHHE YMEHUH NPUMEHATh TEOPETUUECKUE 3HAHUS IS OObSICHEHHUS
(¢u3nuecKux SIBICHUNH B NPUPOJIE M U NPUHATUS NPAKTUYECKUX PEUICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIOCOOOB pelIeHHs Pa3IUYHbIX 337ad C SBHO 3aJaHHOM (PU3NUYECKOU
MOJIENbI0, 3aJad, MOJPAa3yMEBAIOIIUX CAaMOCTOSITEIHOE CO3JaHue (PU3NYECKOU
MOJIEJIY, aICKBATHOM YCIIOBUSM 3a1a4H;

NOHMMAaHHUE (PU3MUYECKUX OCHOB M MPHUHIIMIIOB JACUCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, NX BIMSHUSA HA OKPYKAIOIIYIO CpENy;

OBJIaJICHHE METO/IaMU CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MTPOBEICHUS PUINIECKUX
DKCIIEPUMEHTOB, AaHaIU3a M  HUHTEpHperauuu HH(OpPMalUM, OINpeaeTIeHUs
JOCTOBEPHOCTH IOJyYEHHOI'O PE3yIbTATa;

CO3aHHE YCIIOBMM JUIsI DPa3BUTUA YMEHMM IPOEKTHO-HUCCIIEIOBATENIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha uzyuenue ¢usuku (0a30BbIli yPOBEHb) Ha YPOBHE CPEIHEr0O OO0IIEro o0pa3oBaHus
otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacos (2
gyaca B HEJICIIIO).

[Ipemaraemeiii B mporpamme 1o (GU3HNKE MEPEUYCHb JIAOOPATOPHBIX M MPAKTUIECKUX
paboT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENh JEIaeT BBHIOOp MpPOBENCHHUS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM UHAMBUAYATBHBIX OCOOCHHOCTEN 00YYarOIINXCS.

B yueOHOM mnane cpeaHero obuiero oopasoanus npeamer « Pusnkay 6a30BOro ypoBHs
BXOJIMT B COCTaB MPEeAMETHOU 00s1acTh « ECTEeCTBEHHO-HAYYHBIC TTPEAMETHD.



Hexkortopsie mpakTudeckue padoThl Oy My T MPOBOIUTH C UCITOJIH30BAHUEM 000PYI0BaHUS
Ientpa «Touka pocTa», NMOCKOIBKY LIEeHTp ecTecTBEHHO-HAYYHOW M TEXHOJOTMYECKOM
HanpaBieHHocTel «Touka pocta» obecrieyuBaeT peam3alio 00pa30BaTeIbHBIX TPOrpaMM
€CTECTBEHHOHAYYHOM M  TEXHOJIOTMUECKOW  HaNpaBJICHHOCTEW, pa3paOOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMSMH 3aKOHOAATENLCTBA B cdepe o0pa3oBaHWs M C Yy4ETOM
pexkoMeHaanuii deaepanbHOTO oneparopa yueobHoro npeamera « Duzmkay.

Hcnons3zoBanne o6opynoBanust « TOUKK pocTay MpH pealiv3alui JaHHOW MpOorpaMMbl
MO3BOJISIET CO3/AaTh YCJIOBUS g (OPMUPOBAHUS y YYalIMXCAd €CTECTBEHHO-HAyYHOMH,
MaTEeMaTU4YeCKOM, HMHGPOPMAIIMOHHOW TPaMOTHOCTH, (opMuUpYyeTCS KPUTHUYECKOE U
KpEaTUBHOE MBIIIJICHUE, COBEPIICHCTBYIOTCSA HAaBBIKH €CTECTBEHHO-HAYYHOU
HAIPaBJIECHHOCTH, & TAK)KE MOBBINIAETCS KAYECTBO 00pa30BaHUSI.

bazoBblil komIUIeKT 000pynoBaHus 1eHTpa «Touka poctay mo (usuke mpeacTaBiieH
CIEAYIOUIMMHU JaTYUKAMU:

e JlaTumk aOCOJIOTHOTO JABJICHUS.
e JlaT4uK IPOU3ZBOANT U3MEPEHUS aOCOTIOTHOTO JaBICHUSI.

UyBCTBUTENBHBIA DJIEMEHT JAaTYyWKa BBITIOJIHEH Ha 0a3e MOHOJUTHOTO KPEMHHEBOTO
IIbE30PE3UCTOPA C BHEAPEHHOM TEH30PE3UCTUBHOM CTPYKTYpPOM, KOTOpas II03BOJISET
UCKJIFOUUTH BO3MOKHBIE MOTPEIIHOCTH U JOCTUTHYTh HEOOXOIMMON TOYHOCTH U3MepeHuil. B
KOMIUIEKT JlaT4yuKa aOCOJIOTHOTO JaBJEHUS BXOAUT THOKash TepMeTHYHas TpyoOka st
NOJKJIIOYEHHMS IITyLEpa 1aTyuKa K JIabopaTopHOMY 000PYI0BAHUIO.

e JlaTuuk moJioXKeHUs (MAarHUTHBI ).

JlaTauk u3MepsieT BPEMEHHBIE OTPE3KHM MEXKJIYy MOMEHTAMH MPOXOXKIEHUS O0BEKTa
PAI0M ¢ OECKOHTAKTHBIMH JIETEKTOPaMU. beCKOHTAKTHBIC IETEKTOPHI SBJISTFOTCSI BEIHOCHBIMU
U KpensTca Ha METAIUIMYECKOW WM MarHUTHOW MOBEPXHOCTH. KOIMYEeCTBO oceld n3MEpeHUs
JAaTYMKA MTOJ0KEHHUS paBHO 3, IWANa30H U3MEPEHUN 10 K0 u3 ocer X, Y U Z COCTaBIseT
ot 0 10 360 rpaz.

KoMIIIEKT COMmyTCTBYIOMIMX 3JIEMEHTOB ISl 9KCIEPUMEHTOB 110 MEXAHUKE.

KoMImiekT conmyTCTBYIOIIMX JIEMEHTOB JJIsl SKCIIEPUMEHTOB 10 MOJISKYJISIPHOM (pr3uKe.

KoMmmuiekT comyTCTBYOMMX 3JIEMEHTOB JJIs1 SKCIIEPUMEHTOB T10 JEKTPOAUHAMUKE.

KoMmuiekT comyTCTBYOMIMX 3JIEMEHTOB JIJIs1 SKCIIEPUMEHTOB 10 ONTHKE.

e JlaTymk TOKA, MArHUTHOTO TOJISI, TEMIIEPATYPHI.

[Mupokuii crmexTp MUGPOBBIX TATYMKOB IMMO3BOJIACT YYAIIMMCS 3HAKOMUTCS C
napamMeTpamMu (U3MYECKOrO0 SKCIEPUMEHTa HE TOJIHKO Ha KAYECTBEHHOM, HO W Ha
KOJMYecTBeHHOM ypoBHe. C moMOIIb0 HUPPOBOM 1a0OpPATOPUU MOKHO TPOBOJIUTH
JUTUTENBHBIN SKCIIEPUMEHT AK€ B OTCYTCTBHM 3KcliepuMeHTaTopa. [lpu sTom mzmepsieMmble
JaHHBIE W PE3yibTaThl WX O0pPabOTKM OTOOpaKAIOTCS HEMOCPEICTBEHHO Ha JKpaHe
KOMIIBIOTEPA.

[{udposeie 1abopaTopuu MO3BOJISIOT CYIIIECTBEHHO YIKOHOMHUTH BPEMSI, KOTOPOE MOKHO
NOTPaTUTh HA (POPMUPOBAHUE UCCIEAOBATEILCKUX YMEHUN yUalllUXCSl.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Pa3nen 1. @u3uka u MeTOAbI HAYYHOT'0 O3HAHUA

®dusnka — Hayka o npupoje. Haydnsle MeTonbl MO3HaHUS OKpyXKaromero Mmupa. Posb
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MMPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3nuecKux siBICHUM U nporieccoB. Hayunblie runote3sl. Gusnueckue
3aKOHBI U TEOpUH. ['paHUIIbI MIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pons u Mecto ¢u3uku B (POpMHpPOBAHMU COBPEMEHHON HAy4yHOW KapTHHBI MHUpPa, B
MIPAKTUYECKOM JIESITEIIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasorosble U IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Pa3gena 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBrkeHue. OTHOCHUTEIBbHOCTh MEXAHMYECKOTo HBMKEeHHs. Cucrtema
oTcué€ra. TpaekTopusi.

[lepemernienue, CKOpoOCTh (CpelHsAsl CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOpPEHHUE
MaTepualbHOM TOYKH, X MPOEKIMU HA OCH CUCTEMBI KOOpaAuHAT. ClI0kKEHUE MepeMereHui
U CJIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE TIPSIMOJIMHEWHOE NBIKeHne. [ paduku 3aBucuMocTu
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMELLEHNS MAaTEPUATIbHON TOUKU OT BPEMEHHU.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOTHOTO MaICHUS.

KpuBonunennoe nBrkeHue. [[BkeHHME MaTepUaIbHONW TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHWHAs CKOpocCTh. Ilepnon m
yacToTa ooparteHusi. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETp, JIBUKEHUE
CHaps10B, LICTIHbIE U PEMEHHBIE MTEPEIavu.

Jlemoncmpayuu

Mopenb cucteMsl OTCYETA, WILTFOCTPALUs KHHEMATUYECKUX XapAKTEPUCTHUK ABUKECHHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

Habmonenue npmkeHus tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipu ABMKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3ydeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONIPEACIICHUS] MTHOBEHHOW CKOPOCTH.

Hccnenopanue  COOTHOWIEHMS  MEXKAYy  NYTSIMH, HIPOWIECHHBIMH  TEJIOM 34
IIOCJIEAOBATEIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IPU PABHOYCKOPEHHOM JBMIKEHHM C
HAa4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHune NBUKEHUS IAPUKA B BA3KOM KUAKOCTH.



N3ydenue nuxeHus Teaa, OpOIIEHHOTO TOPU30OHTAIIBHO.

Tema 2. lunamuka

[Tpunuun otHocutenbHOCTH [amuies. Ilepeii 3akoH Herorona. MHepuumanbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH Hbrorona s
MaTepuagbHON ToUku. Tpernit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buabl Tpenust (mokosi, Ckoiabxenus, kauenus). Cuna tpenus. Cyxoe TpeHUe.
Cuna TpeHHS CKOJIBKEHUS W cuia TpeHus mnokos. Koaddumument tpenus. Cuna
CONPOTUBJICHUS MPU JBUKEHUU Teja B KUIAKOCTU UITU Ta3e.

[TocTynarenbHOE U BpaliaTelbHOE ABMKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCU BpamieHus. [lnedo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHnueckne yYCTpPOWCTBA WU MPAKTUYECKOE IPUMEHCHUE: MOIIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenne nHepuUH.

CpaBHeHME Macc, B3aUMOJEHCTBYOLIIUX TEJ.

Bropoi 3axkoH HeroToHa.

N3mepenue cu.

CnoxeHune cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHEeHUE CUII TPEHUS MOKOSI, KAUECHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBecHs!.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydenne nBmxeHust Opycka 1o HaKJIOHHOW MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, OT ux AehopMarium.

HccnenoBanue yciioBruil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

Nmnynbe maTepuanbHOM TOUKH (Tena), CHCTEMbI MaTEpUAIbHBIX TOUEK. IMITyJIbC CUIIBI
Y U3MEHEHHE UMITYJIbca Teja. 3aKOH COXPAaHEHUsSI UMITyJIbCa. PEakTHBHOE JBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHUJTBI.

KuneTtnueckasi sHeprusi MaTepraibHOM TOUKH. Teopema 00 M3MEHEHUN KUHETUYECKON
SHEPIuMu.

[lorenunanbHass »Heprus. I[loTeHIManpHas SHEPrus yOopyro AePOopMUPOBAHHOM
npy>xuHbl. [loTeHnmansHas sHeprust Tena BOJIN31 MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble ¥ HEMOTEHIMAIbHBIE CUJbl. CBSI3b pa0OThl HEMOTEHIMATBHBIX CHJI C
U3MEHECHHEM MEXAHWYECKOW JHEPTUM CHUCTEMBI Te€J. 3aKOH COXPAaHEHUS MEXaHMYECKON
DHEPI'UHu.



Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTporucTBa U NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED, NPy KUHHBIN
IIUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktnBHOE NBUXEHUE.

[Tepexon moTeHIMAIbHON YHEPTUM B KHHETUUECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, rabopamopnvle pabomoi

N3ydyenne abCONIOTHO HEYNPYroro yjapa ¢ HOMOULIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu paOOTHl CHJIBI C U3MEHEHHEM MEXaHUYECKOW SHEpruM Teja Ha
IPUMEPE PACTKEHUSA PE3UHOBOTO XKIyTa.

Paspnen 3. MoaekyasipHas pu3nka ¥ TepMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJSIPHO-KUHETUYECKOM TEOPUM M UX  OINBITHOE
o0ocHoBaHue. bpoyHoBckoe aBuxenue. Juddysusa. Xapakrep IBHKEHUS U B3aUMOICUCTBUS
JacTHI] BemecTBa. Mojenu CTPOCHHS Ta30B, JKUIKOCTEH W TBEPABIX TET M OOBSICHEHUE
CBOWCTB BELIECTBA HA OCHOBE 3THUX Mozeneu. Macca u pasmepsl Moiekys. Kommdectso
BemectBa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ nsmepenue. [llkana remneparyp Llenscus.

Mopens nneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOpUHU
uaeanpbHOro rasza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpPeIHEeW KMHETHYECKOW YHEPrUu
TEIUIOBOTrO JABMKEHHs dactull rasa. lllkama temmneparyp KenbBunHa. 1'a30Bbie 3aKOHBI.
Ypasuenne MenaeneeBa—Kianelipona. 3akon JlanbToHa. M30mporieccsl B MACaIbHOM Tase ¢
NOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpejcTaBiIeHUE H30MPOIECCOB:
U30TEpMa, U30X0pa, u300apa.

Texauueckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, 1OKa3bIBAIOUIME JIMCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu MOJEKy
OpraHUYECKUX COCTMHEHUMN.

OmnbiThl 10 AU PY3UH KUAKOCTEN U TA30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita [TepHa.

OnbIThI, TOKa3bIBAKOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICUCTBUS.

Mojienb, WILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCYya.

OnbIThI, WLTIOCTPUPYIOIINE YPABHEHNE COCTOSIHUS UI€AIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Omnpenenenrne Macchl BO3[lyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpEeHHil 00bEéma
KOMHATBI, JABJICHHUS U TEMIIEPATYPhl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY TTapaMeTpaMU COCTOSIHUS pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku



Tepmonunamuueckasl cucteMa. BHYTpeHHsIS SJHEPrus TEPMOAMHAMAYECKON CUCTEMBI U
cnocobbl €€ wu3MeHeHus. KonmdecTBo TemnoTel W pabota. BHyTpeHHsst sHeprus
OJIHOATOMHOT'0 MJEaJbHOro rasa. Buasl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIUS,
U3IIydeHHE. Y JeNbHAas TEIUNIOEMKOCTD BelecTBa. Koanu4ecTBo TEmIoTsl Py TEeILIONepe1aye.

[Tonsitue 00 amgmabGatHOM mporecce. IlepBbiii 3akoH TepmoauHamMuku. [IpumeneHue
MEPBOTO 3aKOHA TEPMOAMHAMUKH K M30mpoleccaM. ['paduueckas uHTeprnpeTanus padoThl
rasa.

Bropoii 3akoH TepMorHaMuky. HeoOpaTUMOCTh POLIECCOB B IPUPOJIE.

TennoBele Mammubl. [lpuHUMNBL fnelcTBUSA TemioBbIX MamuH. IIpeoOpasoBanus
SHEPruM B TEIUIOBBIX MamuHax. KosdduuueHT mone3Horo neicTBUs TEIJIOBOM MAIlIMHBI.
Hukn KapHo u ero ko3(p@UIMEHT NOJE3HOTO MACUCTBUA. DKOJOTUYECKHE MPOOJIEMBI
TEIJIOOHEPIeTUKHU.

TexHuueckue yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHHUE: IBUTATENIb BHYTPEHHETO
CropaHus, ObITOBON XOJIOUIBHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpEHHEH SHEPruu Teja MpU COBEpIICHHH PabOTHI: BBUIET MPOOKH U3
OyTBUIKU IO/ JEHCTBUEM CHKATOTO BO3AYyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe IMyTEM
TpeHust (BUACOAEMOHCTPALIHS).

W3meHeHnne BHyTpEHHEN 3HEPIruM (TeMIlepaTyphl) Tejla IpH TeIIonepeaye.

OmnbIT 0 aAnabaTHOMY PACIIUPEHUIO BO3IyXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Monenn mnapoBoil TypOMHBI, ABUIaTeasl BHYTPEHHErO CrOpaHUsi, PEAKTUBHOIO
JBUTATEIIA.

Yuenuueckuui sxcnepumenm, rabopamopnvle pabomoi

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Dazosvie nepexoont

[TapooOpazoBanue u KoHJeHcauus. Mcrnapenue u  kuneHue. AOCOIIOTHas W
OTHOCUTEJIbHAs  BJIAXKHOCTb  BO3AyXa. HacelmeHHbIM map. YxaenpHas — Terulora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT JAABJICHUS.

Tépmoe teno. Kpucrammuueckue u amopduble Tena. AHU30TPONHS CBOWMCTB
kpuctauioB.  JXuakme  kpucramibl.  CoBpemeHHble  Marepuansl. [lnaBnenne u
KpUCTAJUIM3aLMs. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHe Te0BOro OanaHca.

TexHHUecKre yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHE: THTPOMETP U IMCHUXPOMETD,
KAJIOPUMETP, TEXHOJOTHH IIOJIYYEHUsI COBPEMEHHBIX MATE€puajoB, B TOM YHCIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILEHHBIX IIAPOB.

Kunenue npyu moHWKEHHOM JIaBJICHUU.

Crioco0Obl u3MepeHUs BIAKHOCTH.

Habutoienue HarpeBaHus U IJIaBICHNUS KPUCTAITIMYECKOIO BEIIECTBA.

JleMOHCTpanys KpUCTAILIOB.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomoi



N3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. Inexkmpocmamuka

OnexTpuzanus Ten. OJIEKTpUYECKHil 3apsia. J(Ba BHIA 3IIEKTPUUECKUX 3apsoB.
[IpoBOAHUKH, TUAIEKTPUKHU U MMOTYIPOBOIHUKU. 3AKOH COXPAHEHHUS AJIEKTPUUECKOTO 3aps/Ia.

B3aumopeiicteue 3apsinoB. 3akoH Kynona. TodeuHbI 3lEKTpUYECKUN  3apsl.
Onektpuueckoe noJie. HanpsxéHHOCTh snekTpuyeckoro mnons. [IpuHomn cyneprno3unun
ANEKTPUYECKUX MOJeH. JIMHNK HanpsKEHHOCTH SJEKTPUUYECKOTO MOJIA.

Pabora cun anextpoctatmyeckoro moss. IloTeHuuan. Pa3HOCTh MOTEHIMANIOB.
[IpoBOOHMKM W  AWDJIEKTPUKH B  DIEKTPOCTATUYECKOM  mone. Jlusnexkrpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHnaeHncarop. DeKTpoEMKOCTh MJIOCKOI0 KOHJIEHCAaTOpa. DHEprus
3apsSKEHHOT0 KOHJEHCATOpa.

TexHHuecKre yCTpONCTBAa M MPAKTUUECKOE MPUMEHEHUE: JIEKTPOCKOI, IEKTPOMETP,
AJIEKTPOCTATUYECKAS 3AIMTA, 3236 MJICHHUE AJIEKTPOIIPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

JINBIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAM IUJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3MepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYILIECTBOBAHUSA DIEKTPUUYECKOTO TOKA. FICTOUYHMKH TOKA.
Cuina toka. [TocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LEenH.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NApaIEIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOHUKOB.

PaboTa snektpuueckoro Toka. 3akoH Jlxoyns—JleHna. MOIIHOCTh 3J€KTPUYECKOrO
TOKaA.

DNEeKTPOABMXKYIIASL CHUJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAs NPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS
METaJUIOB OT Temneparypbl. CBEpXITPOBOIUMOCTD.

DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA JIEKTPOHHBIX ITyYKOB.



[TonmynpoBonnuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTb MOJYTPOBOJHUKOB.
CoiicTBa p—n-niepexona. [lomynpoBogHuKoBbIE TPHUOOPEI.

ONEKTpUYECKUd TOK B pacTBOpax M PacILIaBaX JJIEKTPOJIMTOB. ODJIEKTPOJIMTHUYECKAS
JUCCOLMALMS. DIEKTPOIIU3.

Onexktpuyeckuid TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSITEIBHBIN pa3ps.
Monnus. [1ma3ma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UCTOYHMKM TOKa, 3JIEKTPOHArpeBaTEIbHbIE IMPUOOPHI, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIM AMOM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyITPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COINPOTHUBIICHUS LWIMHIPUYECKUX NPOBOAHUKOB OT JUIMHBI, IUIOIIAIAU
MONIEPEYHOT0 CEYEHMS U MaTepHara.

CMmelaHHOe COeIMHEHHE TPOBOIHUKOB.

IIpssmMoe n3Mepenue ANEKTPOABIKYIEN CHIIbl. KOPOTKOE 3aMBIKaHUE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHErO0 COIIPOTUBIICHHUS.

3aBUCUMOCTb COIPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoi pa3psaa U IpOBOAUMOCTb BO31yXa.

OHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Yuenuueckuu sxcnepumenm, rabopamopnvle pabomoi

N3yueHne cMEmaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3IEKTPOIBHMXKYLIEH CHIIbI HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habumtoienue snexrponausa.

MexnpeaMeTHble CBA3H

Nzyyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce OCyIIECTBISETCS C y4ETOM
COJIEPKaTEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsmus, CB3aHHbIE C N3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, HAy4YHbIH (aKT, TMIIOTE3a, (PU3MUecKasi BEIMYMHA, 3aKOH, T€Opus, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMbl YpaBHEHUH, nuHeWHas (yHkuusg, mapabdona,
runepbona, ux rpauku U CBOWCTBA, TPUTOHOMETPUUYECKHE (PYHKLHHU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M UX IIPOCKIMHU HA
OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexanndyeckoe IBMKEHUE B )KUBOU Npupoje, M dy3usi, 0cMOcC, TEMI000MEH
’KUBBIX OPraHW3MOB (BH/IbI TEIUIONEPEAAUH, TETUIOBOE PABHOBECUE), ITEKTPUUECKHUE SIBJICHUS
B JKMBOU MIPUPO/IE.



Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpDHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, >KUJKOCTEH M ra3oB, 3JIEKTPUUYECKUE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs JUCCOLIMAIIMS, IaJbBAHUKA.

l'eocpagus: BnaxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKe JBUKEHHUM C HCTIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, MOAIINITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS MMITYJIbCA B TEXHUKE (pakKeTa,
BOAOMET W Jpyrue), JIBUraTejlb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOUIIbHUK, KOHJIUIIMOHEDP, TEXHOJOTUU TMOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasioB, B TOM
YyCcjie HAHOMATEepPUAIOB, W HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPHUHTEP, AIIEKTpPOHArpeBaTelibHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KITACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MArHUTOB. MarHutHOeE MOJE.
Bekrop marmuTHOM HMHAyKuuu. [IpyHOMI Cynepno3uuuu MarHATHBIX MNOJIeH. JInHuM
MAarHuTHOW MHAYKIMKU. KapThHa TWHUI MarHUTHOM MHIAYKIHMH MOJIS IOCTOSHHBIX MarHUTOB.

MarHuTHO€ 1oJjie IpOBOJHHUKA C TOKOM. KapThHa JTWHHUI MHAYKIMUA MAarHUTHOTO MOJIS
JUIMHHOTO MPSMOTO IMTPOBOAHUKA U 3aMKHYTOI'O KOJIBLEBOTO IIPOBOJAHUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBue NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, e€ MOJyJIb U HallpaBJIEHUE.

Cuna JlopeHua, €€ MoAyJib W HampaBiieHUE. J[BW)KEHUE 3apsHKEHHOM YacTULBI B
OJIHOPOJHOM MarHuTHOM mose. Pabota cuibl Jlopenna.

SIBeHMEe DNEKTPOMAarHUTHOW MHAYyKIMHU. IIOTOK BEKTOpa MAarHWUTHOW WHIYKIWH.
DNEeKTPOABMKYIIAS CUJIAa MHIYKLIHMH. 3aKOH 3JIEKTpOMarHuTHo nuaykuun dapazes.

BuxpeBoe 3yieKTprudecKkoe Moje. DISKTPOJABUXKYILAs CUila MHAYKIUH B MPOBOJHUKE,
JIBIKYILIEMCS MIOCTYIIATEIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[TpaBuno Jlenna.

NHIyKTUBHOCTD. SIBIIEHHE CAMOMHIYKUINU. DJIEKTPOABMKYILAS CUJIa CAMOMHTYKLIHH.

DHeprusi MarHUTHOTO IMOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuyeckre yCTpPOWCTBA M IPAKTUYECKOE IMPUMEHEHHE: MOCTOSHHBIE MAarHWTHI,
ANEKTPOMArHUTHI, JIEKTPOABUTATEDb, YCKOPUTEIN JIEMEHTAPHBIX YACTUL, WHIYyKIMOHHAsS
I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O MTyYKa MarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUX MarHATHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.



JlericTBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHune 3JIeKTPOMArHUTHOM WHIYKIHH.

[TpaBuno Jlenna.

3aBUCHUMOCTB JIEKTPOJABHXKYILEH CUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
IIOTOKA.

SBneHne caMOMHIyKIWH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHne MarHuTHOTO MOJISL KaTYIIKU C TOKOM.

Hccnenoanne neiCTBUSI HOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

UccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHON UHAYKIHH.

Pa3zgea 5. Kosied0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KOAEOAHUA

Konebarenbnast cucrema. CBoOOAHBIE MexaHMUYecKHe Kojebanus. [apMoHuUeckue
koneOanus. Ilepuoxn, wactora, ammuutyna u (asa xonebanuil. [Ipy>KWHHBI MasTHUK.
MaremaTudeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KojieOanui. [IpeBpaiiienue sHepruu
IpY TapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJEOAHUS B HICATTLHOM
KOJIeOATeIbHOM KOHType. AHAJOTHUS MEXKAYy MEXaHHWYECKUMHU € DJICKTPOMATHUTHBIMU
kosebanusimu. @opmyina ToMcoHa. 3aKOH COXpAaHEHHs SHEPTUU B U€ATLHOM KOJ1e0aTeTbHOM
KOHTYDE.

[IpeacraBinenre o 3aryxarolux KoyieOaHUAX. BBIHYXIEHHbIE MEXaHUYEeCKUe
KoneOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[TepemenHb1il Tok. CHHYCOMANBbHBIA IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. [TpousBoacTBo, nepenaya U noTpedIeHUE dIEKTPUUECKON IHEPrUU.
DKOJIOTUYECKUE PHUCKU TMPU NPOU3BOJCTBE ANEKTposHEpruu. KynbTypa HCHOJIb30BaHMS
AIEKTPOIHEPIUH B MOBCEIHEBHOM KU3HMU.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: JIIEKTPUUYECKHN 3BOHOK,
rE€HEepaToOp MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIEpe1ay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KOJjeOaTenbHONW  CUCTEMBbl  (MPYKWHHBIA  WJIH
MaTeMaTUYECKUI MasITHUK).

Habmronenue 3aryxaromux KoJieOaHHi.

UccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB0OOOTHBIC ANMEKTPOMATHUTHBIE KOJICOAHMUS.

OcuwinorpaMmbl  (3aBUCMMOCTA  CUJIBI TOKa M HANPSHKEHUST OT BpPEMEHHU) ISt
AIIEKTPOMATHUTHBIX KOJIeOaHUM.

Pe3onaHc npu nocieoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KAaTYIIKA NHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mopens TMHUYN ANEKTPONEPENAYH.



Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOIa MaJibIX KOjeOaHui rpy3a Ha HUTH OT AJIMHBI HUTH
U Macchl Ipy3a.

HccnenoBanne mNepeMEHHOr0 TOKAa B LENM M3 TOCJIEIOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE B0JIHbL

MexaHnueckue  BOJHBI,  ycinoBus  pacnpoctpanHeHusa.  Ilepuon.  Ckopocthb
pacnpocTpaHeHusl ¥ JJiMHa BOJHbL. [lonepeunsie U mpoosibHbIE BOJIHBL. MHTepdepenius u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI U3JTyYEHHUS JIEKTPOMAarHUTHBIX BOJIH. B3anmHast
opueHTaiusa BekTopoB E, B, V B anekTtpomaruutHoil BojHe. CBOMCTBA 3JIE€KTPOMAarHUTHBIX
BOJIH: OTpakeHHWe, MpejomiieHue, nossipuzanus, Audpakuusa, uareppepenius. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€eKTPOMArHUTHBIX BOJIH. [[puMeHEeHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHIMIBI pagnOCBsI3U U TeNeBUACHUS. Patnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPe/Ibl.

TexHuyeckue yCTpoUCTBa U MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
YABTPA3BYKOBasl TMATHOCTHKA B TEXHUKE M MEIULIMHE, pajap, paIuoNpUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHEHHE MOMEPEUHBIX U MPOJAOTIbHBIX BOJH.

Koneobmtomieecs Teao kKak HICTOYHUK 3BYKa.

Habmonenue oTpaskeHus: U NpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmonenue cBs3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJOH M YacTOTOM
KoJeOaHui.

Hccnenopanne CBOMCTB  DJIEKTPOMArHUTHBIX BOJIH:  OTPaKEHWE, IPEIOMIICHHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmMonuHeHOE pacnpOCTpaHEHHE CBETa B OJHOPOIHOMU
cpene. Jlyu cBera. ToueuHbli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHUu B MIOCKOM
3epKale.

[Ipenomnenue cBeta. 3aKkOHBI NpENOMIICHUS cBeTa. AOCOJIOTHBIA TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHpIil yroy noJHOr0 BHYTPEHHETO
OTPAKEHMUS.

HNucnepcust cera. ClI0XKHBIN cocTaB 0enoro ceeta. LIBer.



Cobuparoe W paccevBaromue JWH3bL. ToHKas JuH3a. DOKyCHOE pacCTOSHUE U
ONTUYeCcKass cuia TOHKOM nuH3bl. [locTpoeHne wu300pakeHWii B COOMpAOMIUX U
paccenBaroMX JuH3ax. GopMyna TOHKOM JIMH3BL. Y BEIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurtepdepenuus cBera. KorepeHTHblE HMCTOYHHUKH. Y CJIOBHSA
HAOMIOACHUST MAaKCUMyMOB W MHHUMYMOB B WHTEP(PEPEHIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakus cBeta. udpaxkiumonHas pemeéTka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IPU NaJ€HUH MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoWCTBa M MPaKTUYECKOE MPUMEHEHHE: OYKH, JIymna, (oroammapar,
NPOEKIIMOHHBIN allfapaT, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OINTHKA, AU(PpPaKIMOHHAS
pelmeéTKa, NOJAPOU.

Jlemoncmpayuu

[IpssMonuHEIHOE pacpoCTpaHEHUE, OTPAKEHUE U MpejomiieHHe cBeta. OnTudeckue
npuOOpHI.

[TonHoE BHyTpeHHEE oTpakeHue. Mozaenb CBETOBOA.

UccnenoBanue cBONCTB M300payKeHUH B JTMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIIA.

Hab6nronenue natepdepenimm crera.

Habmronenue nudpakiuu cBera.

Hab6nronenue nucnepcun cBera.

[Tonydenue cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIILI0 JUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3MepeHune nokazareis npeioMJIeHus CTeKa.

HccnenoBanue CBOWCTB N300paKeHH B TMH3AX.

Hab6nronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHONA TEOPHUH OTHOCUTEILHOCTH
['pannibl MPUMEHUMOCTH KIACCHYECKOW MeXaHUKU. [locTynaTel cnenuanbHON TEOpUU
OTHOCUTEJIBHOCTHA: HWHBAPUAHTHOCTH MOJYJS CKOPOCTHM CBETa B BAaKyyme, IPUHIIUI
OTHOCHUTEJIBbHOCTH DHUHIIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.
DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYILCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPTUs MOKOSI.

Pa3nen 7. KBanTtoBas pusuka
Tema 1. Dnemenmovl K6AHM OGO ONMUKU
®doronsl. @opmyna [1nanka cBsi3u sHEpruu POTOHA C €T0 YACTOTONU. DHEPTHS U UMITYJIbC
dboToHa.



OtkpeiTie u wuccneaoanue ¢ororddexra. Ompitet A. I'. CronetoBa. 3aKOHBI

dbotorddekra. VYpaBHenune OiHmTerHa s (orodadpdexra. «KpacHas rpanunan
dbororddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTpoicTBa M MpaKTHUECKOE MpUMEHEHHE: (OTOINEMEHT, (POTOIATUHK,
CoJIHEeYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oT03(heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHeMHETo (poTodddekTa.
Ceeroauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnenbs atoma Tomcona. OmeiTel Pesepdopra mo paccesauto o -uactuil. [lnmanerapaas
monenb atoma. [loctynatsl bopa. M3nyuenue u noriouieHue GOTOHOB MPH MEPEXojie aToMa
C OJHOTO YPOBHS PHEpruu Ha Apyrou. Bupael crekTpoB. CHeKTp ypOBHEW 3HEpPIHHM aroma
BOJOPOJA.
BosnnoBele cBoiicTBa yactull. Boinsl ae bpoiina. KopnyckyisipHO-BOJTHOBOM Tyaliv3M.
CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.
TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: CIEKTPAJIbHBIA aHaIU3
(cexTpockor), 1a3ep, KBAaHTOBbII KOMIBIOTEDP.
Jlemoncmpayuu
Mognens onbita Pezepdopra.
Omnpenenenre JUIMHBI BOJIHBI Ja3epa.
Habmoenue nuHedvaTbIx ClIeKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
Habnronenue nmuHeiuaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCHEpPUMEHTBI,  JOKAa3bIBAIOIIHME  CIOKHOCTh  CTpoeHHs  siapa.  OTKpeITHE
paanoakTuBHOCTH. OmbiTel Pe3epdopna mo omnpeneneHUto cocTaBa PpaguOaKTUBHOIO
uznydenus. CBoicTBa anb(da-, Oeta-, raMMa-u3iydeHus. BrusiHue paJuoakTUBHOCTH Ha
KUBBIE OPTAHU3MBI.
OTtkpbiTHE TIpOTOHA U HeiTtpona. Hykionnas moxens siapa I'eiizenOepra—lIBaneHKoO.
3apsn sapa. MaccoBoe unciio sapa. Mzoronsl.
Anbda-pacnaa. DIeKTpOHHBIN U NO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacraja.
DOHeprus CBA3M HYKJIOHOB B sifjpe. Anepubie cuibl. JlegekT Macchl sapa.
SInepHeie peakunu. /lenenne u cuHTES sA1€p.
Anepnwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOieMbl UM MEPCHEKTUBBI SAESPHOU
DHEPreTUKH. JKOJOTUUECKHE ACTIEKTHI SIICPHON IHEPTETUKH.
DOneMeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.



MeToap1 HAOMIOIEHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaNbHbIe B3aUMOAeHCTBUS. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHuueckne ycTpoicTBa U MpaKTUYECKOE TPUMEHEHHUE: JO3UMETP, Kamepa Bunbcona,
SIIEPHBIN peakTop, aToMHas 0oMOa.

Jlemoncmpayuu

Cy€TYrK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

UccnenoBanue TpekoB yacTull (1o TOTOBBIM (hoTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otanbl pa3BUTHA acTpoHOMHUHU. [IpuUKIanHOE ©W MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro ne6a. Co3Be3ausi, spKkue 3BE3/bl, MJIAHETHI, UX BUAMMOE ABI)KECHHUE.

ConnHeunas cuctema.

Connue. Conneunast akTUBHOCTb. McTtounuk sHeprum ConHua u 3BE3A. 3BE3MBI, UX
OCHOBHBIE XapaKTepUCTHKHU. /[narpaMma «CHEKTpaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3IBI
TJIABHOM TOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3J TVIABHOM
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BoMroIMU ConHIA U 3BE3/. DTarbl XKU3HU 3BE3I.

Muieunsiii [Iyts — Hama [Nanaktuka. [lonoxkenue u asukenue CosHia B ['anakTuke.
Turnel ranakTuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B iApaxX rajJaKkTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa06ma. Paz0Oeranue ramaktuk. Teopus
bosproro B3peiBa. PemkTOBOE M3IIydYeHHE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnpie npo0sieMbl aCTPOHOMUM.

Yuenuueckue nabarooenust

Habnrogenuss HEBOOPYXKEHHBIM  TJ1a30M  C  HUCIIOJIB30BAHUEM  KOMITHIOTEPHBIX
MPWIOKEHUN JUISI ONPEICIICHHs TOJIOKEeHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHbIE c03Be31s CEBEPHOrO MOJIyIapHUs U IPKUE 3BE3/BI.

Habmonenus B teneckon JlyHsl, mianet, Mieunoro I1yTu.

O06o01mamomee NOBTOPeHue

Ponp ¢usmkun m acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH, COIMAILHOW U
ATUYECKON cdepax MeATeTLHOCTH YeJOBEKa, POJib U MECTO (HU3UKM W aCTPOHOMHH B
COBPEMEHHOM Hay4yHOH KapTUHE MHpa, POJb (u3nyeckoid Teopur B (POPMUPOBAHUU
NpeiCcTaBlIeHU 0 PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM
pALYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTrHbie CBA3H

Nzyyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kilacce oCyIIecTBISETCS C y4€TOM
CoJiepKaTeNIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH, OWOJIOTHUH, XUMUH,
reorpaduu U TEXHOJIOTUH.



Meoswxcnpeomemnvie nonsamusi, CBSI3aHHbIE ¢ U3YYEHHUEM METOJOB HAyYHOT'O MO3HAHHUS:
SBJICHUE, HAYYHbIH (paKT, TUIIOTe3a, (PU3MUecKas BEIMYMHA, 3aKOH, T€Opus, HAOII0JEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MO/JIENb, U3MEPEHUE.

Mamemamuxka: pellieHre CUCTEMbI YpaBHEHUN, TPUTOHOMETPUYECKUE (DYHKIIMU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIIMY Ha OCU KOOPJUHAT, CII0)KEHHUE BEKTOPOB, POU3BOAHBIC II€MEHTAPHBIX (QYHKIHUA,
NpU3HAKK MOJ00US TPEYTOIBLHUKOB, ONpeIeIeHUE UIOMIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonocus: snektpuueckue sBJICHUS B XKUBOW NpUpOJE, KoJieOaTelbHbIE IBUKEHUS B
’KUBOM TMPUPOJIE, ONTUYECKHUE SIBIICHUS B >KMBOM MPUPOJE, NEHCTBUE paJlMallid Ha >KUBbBIC
OpraHU3MBl.

Xumus: CTPOEHUE AaTOMOB M MOJIEKYJ, KPUCTaUNIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pPa30BaHUS KPUCTALIMYECKON pEIIETKU, CIIEKTPaIbHBIN aHAIIN3.

l'eoepagus: MarHUTHBIE MOTIOCA 3EMIIH, 3aJI€KU MATHUTHBIX PYIl, (HOTOChEMKA 3€MHOU
MMOBEPXHOCTH, MPEJICKA3aHUE 3E€MIIETPSICEHU .

Texnonocusi:  JMHWAW  BJEKTpoOINlepenady,  TIEHEpATop  MEPEMEHHOro0  TOKa,
ANEKTPOJBUTATENb, MHAYKIMOHHAs I€4Yb, Paaap, paJiuoONpUEMHHK, TEJIEBU30p, AHTEHHA,
tenedoH, CBYU-neub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI ONTHKA, COJIHEYHAast OaTapes.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEIHETI'O OBIIIET'O OBPA3OBAHMUA

OcBoenune yueOHOTO mpeaMera «Pu3nKay Ha ypPOBHE CPETHErO 00IIero 0Opa3oBaHMS
(6a30BBIA  YPOBEHB) OJDKHO OOECIEYUTh JOCTWKEHHE CJCAYIOMUX JIMYHOCTHBIX,
METaNnpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «Du3nkay TO0KHBI OTPaXKaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOydYarommxcsi pyKOBOACTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OpUEHTALUW, MO3UTHUBHBIX
BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOLIUX TPAJULIUOHHBIM IEHHOCTSIM POCCHICKOTO
o0IIecTBa, paclIMpeHNEe KU3HEHHOTO OIBITA U OIbITa JEATEIHHOCTH B MPOIIECCE Pealln3aluu
OCHOBHBIX HAIpPaBJICHUI BOCIIUTATEIBLHOMN IE€SITEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULIMKU OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTI'O WJIEHA POCCHIICKOT0 OOLIECTBA;

NPUHATHE TPATUIUOHHBIX OOIIECUYETOBEUECKUX TYMAaHUCTUUECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEPECAX IPakIaHCKOro OOIIECTBa,
y4acTBOBaTh B CAaMOYIIpaBJIECHUHU B 00pa30BaTENbHON OpraHU3alluu;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMU 1 Ha3HAUCHUEM;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM ESITEIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOW UJEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K T'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTUKEHUSM POCCHUICKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CHOCOOHOCTH OLICHUBATh CUTYALIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ICSITEIBHOCTH YUYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYass JCTETUKY HAYyYHOTO TBOPYECTBA,
pHUCYIIEro PU3NIECKON HAYKE;

S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K pas3inyHbIM cdepaM MNpoPecCHOHANBHON JIEATebHOCTH, B TOM 4YHUCIE
CBA3aHHBIM C (DU3MKOM M TEXHUKOM, YMEHHUE COBEpIIAThb OCO3HAHHBIA BBHIOOp Oymyuiei
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIJIaHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHMIO M caMOOOpa30BaHMIO B 001acT (PU3UKHU Ha
MPOTSKEHUH BCEU JKU3HU;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpbl, OCO3HAHUE TJIOOATBLHOTO XapaKTepa
HKOJIOTMUYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUM B OKPYXKAIOILIEH Cpelie HA OCHOBE 3HAHUS
L[eJIEd yCTOMYMBOIO PAa3BUTHs YEJIOBEUECTBA;

pacIMpeHne ONbITa JESITENbHOCTH JKOJOTMYECKOM HANPABICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUH 10 (pU3HKe;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

Cc()OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs (HPU3NUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTb B IIPOLIECCE W3YyYECHUS
(U3HUKHN OCYLIECTBIIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO JEATEIbHOCTh MHANBUAYAIBHO U
B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUSA
ba3oBble 1ornueckue aAeicTBU:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyalM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENEIATh SN eATeTLHOCTH, 3a1aBaTh TAPaMETPhl M KPUTEPUH UX JOCTHIKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYMSI B PACCMATPUBAEMBIX (DUZUIECKUX
SIBIICHUSX;

pa3zpabaTeiBaTh IUTAH pemIEHUS MpoOJaeMbl C y4E€TOM aHaidu3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIETISM,
OIICHUBAThH PUCKHU MOCIICJICTBUN JEATEIHLHOCTH,

KOOPAWMHHUPOBATh M BBIMOJHATh Pa0OTy B YCIOBHUSX pEATbHOTO, BUPTYaJbHOTO H
KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILICHNE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBarebCcKue 1eCTBUA:

BIIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUYEBBIMU TOHATUSIMA U METOIaMH (PU3NIECKON
HayKH;

BJIaJIETh HABBIKAMU YUEOHO-HCCIIEA0BATEIHCKON U MPOCSKTHOM EATeILHOCTH B 00JaCTH
(U3UKH, CTOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSATEILHOMY IOWMCKY METOJIOB PEIICHUS
3a1a4 (U3UUECKOTO COJIEPIKAHMS, MPUMEHECHHUIO PA3IMYHBIX METOIOB TIO3HAHUS;

BJIAJIETh BUJAMU JACSITEIHLHOCTH TIO TMOJYYSHHIO HOBOTO 3HAHMS, €T0 WHTEPIPETAIIIH,
npeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHTyaIUsX, B TOM YHUCIE TIpU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/ady, BBIIBUTATh
runote3y e¢ perieHusl, HaXOAWTh apTYMEHTHI IS JT0Ka3aTebCTBA CBOMX YTBEPXKICHHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS,



aHAJIM3UPOBATh IOJyYEHHbIE B XOJAE pELIECHUs 3aJa4yd pe3yJbTaTbhl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIE 337aUl B 00pa30BaTEIbHOM IE€ATEIbHOCTH, B
TOM YUCJIE NIPU U3YUEHUU (PU3UKY;

JaBaTh OLEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTD 3HAHUS N0 (PU3MKE B MPAKTHUUECKYIO 00JIaCTh KU3HEIEATENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IpEJIaraTb OPUTHHAIBHBIE MTOAXO0/AbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a7a4H, 0y CKaIOIINE aJIbTEPHATUBHBIE PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/IE€Th HABBIKAMH NOJTy4eHUs: UH(popMamu GU3NIECcKOTo COACPKaHUS U3 HICTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISATh IIOMCK, AaHaIU3, CUCTEMATU3ALMIO MU
MHTEPIPETALNIO HH)OPMALIMY Pa3IMYHBIX BUAOB U (JOPM IIPEICTABICHMUS;

OLIEHUBATbH JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIb30BaTh CpelcTBa HMH(OPMAILMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aLMOHHBIX 33734 C COOJIIOIACHHEM
TpeOOBaHUI SPrOHOMUKHU, TEXHUKHU O€30I1aCHOCTH, TUTUEHBI, pECYPCOCOEPEKEHNS, TPABOBBIX
U 3TUYECKUX HOPM, HOpM UH(POPMALIMOHHOMN 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COACpKAHHMS B pa3iMuHbIX (opmarax ¢ ydé€rom
Ha3Ha4YeHUs HMHPOpPMAIMM M LEJIEBOM ayJUTOpPHH, BbIOMpas ONTUMAIBHYIO (opMy
IPEICTaBICHNS U BU3YyaIU3aLUH.

KoMMyHuKAaTHBHBIE YHHBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

OCYIIECTBIISITH 00IIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIHLHOCTH,

pacno3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAlMH U CMSITYaTh KOHMIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOKO TOYKY 3PEHHS C MCHOJIB30BAHUEM SI3bIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ HHIUBUIYaJIbHON pabOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUI C YYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM KaKJI0TO YieHa KOJUIEKTHBA;

OPUHUMATh LIEJM COBMECTHOM JESATEIbHOCTH, OPraHW30BbIBATb U KOOPAUHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JEHMCTBUM, PACHPEICIATh POJIUA C YUETOM
MHEHUN YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJIa U KAXI0T0 YYACTHUKA KOMaHbI B OOLIUHN pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJIaratb HOBBIE MPOEKTHI, OLIEHUBATh UAEU C MO3ULHNU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIWYHBIX CUTYyalMSX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepCaJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:



CaMOCTOSITEIIFHO OCYIIECTBIISITh TIO3HABATEIFHYIO JIEATEIILHOCTh B 001acT (DPM3UKH U
ACTPOHOMHH, BBISBIISITH MTPOOJIEMBI, CTABUTH M (POPMYJIMPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIICHUs PAcUETHBIX M Ka4eCTBEHHBIX 3aJad, TUTaH
BBIMIOJTHEHUS TIPAKTUYECKON pPabOThl ¢ YYETOM HMEIOIIUXCS pPEeCcypcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATIOUYTECHNN;

JaBaTh OIIEHKY HOBBIM CUTYAIHIM;

pacmmpsaTh paMKH y9e0HOTO MPeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT,

CIOCOOCTBOBATh (OPMHUPOBAHHIO W TPOSBICHUIO JPYAUIUU B 00sacTH (pHU3HKH,
MIOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIHOHAJIBHBII HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIHLTATOB IICIISIM;

BJIAJIETh HABBIKAMHU II03HABATEILHOW peQIIEKCHU KaK OCO3HAaHUS COBEPIIAEMbIX
JCHCTBHI U MBICITUTENIBHBIX MTPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHMIA,

MCTIONB30BaTh MPUEMBI peIICKCUH JIJIS OLIEHKH CUTYalliH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMAThH PEUICHHUS TI0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI H aPTYMEHTBI APYTUX TPU aHATN3E Pe3yJIbTaTOB ACSITEIbHOCTH;

NPUHAMATH Ce0sl, TOHUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apTYMEHTHI JPYTHUX TPU aHAINU3€E PE3YJIbTATOB ICATEIHLHOCTH;

npU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIUOKH.

B npomecce MOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMEI 10 (hU3HKE
JUISL  YPOBHSI CpeAHETo o0Iero o0pa3oBaHus y OOYYalOIMIUXCS COBEPIICHCTBYETCS
OMOIIMOHAIBHBIN HHTEJUIEKT, IPEAIOJIararoui c(hOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh IMOHMMATh CBOE OMOIMOHAILHOE
COCTOSIHWE, BHJIETh HAIPABIICHUS PA3BUTUSI COOCTBEHHOW SMOIMOHAIBHON CQepbl, OBITH
YBEPEHHBIM B ce0e;

CaMOpPETYJHPOBAHUS,  BKIIOYAIONIETO  CAMOKOHTPOJIb,  YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEICHHME, CIOCOOHOCTh aQJalTUPOBATHCS K IMOIMOHATHHBIM
M3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMY, BKJIIOUYAIOMICH CTPEMIICHHE K JOCTIKCHHIO eI U YCIIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXOSI U3 CBOMX BO3MOXHOCTEI;

IMIATHH, BKIIOYAIONICH CIOCOOHOCTh MOHMMATH dMOIMOHAILHOE COCTOSHHE APYTHUX,
YUUTHIBATh €T0 TIPH OCYIIECTBICHHH OOIICHUS, CIOCOOHOCTh K COYYBCTBUIO H
COTIePEKUBAHHUIO;

COIMAIBHBIX HABBIKOB, BKIIIOYAIOMIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHHS C
APYTUMHU JIOABMH, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peraTh KOH(IUKTHIL.

HPEAMETHBIE PE3YJIBTATBI



K koHiy o0yuenus B 10 kiacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y O0YHUAIOIIUXCSI YMEHUI:

J€MOHCTPUPOBATh HA IPUMEPAX POJIb U MECTO (PU3HUKHU B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHON KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOM TEXHMKHU U TEXHOJIOTUM, B IPAKTUYECKON
NIEITEAbHOCTH JIIOICH;

YUYUTHIBATh TPAHUIIBl MPUMEHEHUS HU3YUYEHHBIX (PU3NYECKUX MOJENeH: MaTepuaabHas
TOYKa, MHEPLUAJIbHAsSI CUCTEMA OTCUYETA, A0COJIFOTHO TBEPAOE TENO, UACAIBHBIN I'a3, MOJIEIH
CTPOEHUS Ia30B, JKUJIKOCTEH U TBEPIBIX TEJl, TOUCYHBIM 3JIEKTPUYECKUN 3apsij IIPU PELICHUN
¢duznueckux 3aaad;

pacrno3HaBaTh (U3NYECKUE SBIECHUS (IIPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHHMKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHHMS BEIIECTBA U JIEKTPOJAUHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBH)KEHUE, CBOOOJHOE MaJeHUE Tel,
JABY)KEHHE II0 OKpPY>KHOCTH, WHEpLHUs, B3auMojaencTBue tei, Aud¢ysus, OpOyHOBCKOE
JABU)KEHHE, CTPOEHHUE JKUIKOCTeH U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPHU HarpeBaHUU
(oxnaxxIeHnu),  TEIUIOBOE  pPAaBHOBECHE,  HWCIAPEHWE,  KOHJEHCALMs,  ILJIABJECHUE,
KpUCTAJUIN3ALMsA, KHUIIEHUE, BJIAXKHOCTh BO31YyXa, MOBBIIMICHUE JABJICHUS ras3a IIpU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSI3b MEXKIy MapaMeTpaMy COCTOSIHMS Tras3a B
U30IIpoLIeCCaX, JICKTPU3ALUS TEN, B3aUMOICUCTBUE 3apsI0B;

OIKCHIBATh MEXaHUYECKOE JBMKEHHE, UCTIONB3YS (PM3NUYECKHE BEIMUMHBI: KOOPIMHATA,
IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Telld, CUIIA, UMITYJIbC TeJla, KHHETUYECKas
SHEprus, MOTEHIMAIbHAS DHEPIUs, MEeXaHuyeckas padoTa, MEXaHWYECKash MOLIHOCTb; IpPU
ONHCAaHUU TPABWIBHO TPAaKTOBaThb (PU3UYECKUI CMBICI HCIOJIb3YEMBIX BEIMYMH, MX
0003HAUYEHNU W E€OUHMIBI, HAXOAWTb (POPMyJbI, CBA3BIBAIOLIME AAHHYIO (DU3HUECKYIO
BEJINYMHY C IPYTUMU BEITUYUHAMY;

ONMCBHIBATh M3YYCHHBIC TEIUJIOBBIE CBOWCTBA TEJN W TEIUIOBBIE SIBJICHUS, HCIOJIB3YS
(¢u3nueckre BEIWYUHBL: JABJICHUE Ta3a, TEMIEpaTypa, CpPelHss KUHETUYecKas SHeprus
XaO0THYECKOI'0 JIBJKEHHsI MOJIEKYJl, CPEIHEKBAJpaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSAA 3HEPTUs, paboTa ra3a, ko3hPHUIMEHT MoIIe3HOTO JEHCTBUS TEMIOBOTO
ABUTATENS; MPU OMMCAHWU MPABHIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOIb3yEMbIX
BEJIMUMH, MX OO0O3HAUYEHUS M EAUHMIIBI, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(U3NYECKYIO BEIMUUHY C JPYTHUMH BETUYUHAM;

OIMCBIBATH U3YUYEHHBIC HIEKTPUUECKUE CBOMCTBA BEIIECTBA U NICKTPUUECKUE SBIICHHUS
(mpotiecchl), UCTIONB3YSI PU3UUYECKUE BETUUMHBI: ANEKTPUUECKUH 3apsi], JIEKTPUIECKOE MOJIe,
HanpspKEHHOCTh  TTOJIS1, ITOTEHLHAN, PAa3HOCTh ITOTEHLUMAJIOB; IPU ONMCAHWHA NPABUIIBHO
TPakTOBaTh (PU3MYECKUI CMBICI HCHOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €IAUHULIBI,
yKa3bIBaThb (OpMyJbl, CBA3BIBAOIIME JAaHHYIO (U3NYECKYH0 BEIUYMHY C JPYIHMMHU
BEJIMYMHAMU;

aHAJIM3UPOBaATh (PU3UYECKUE MPOLIECCHl U SIBICHUS, UCTONB3Ys (PU3MUecKre 3aKOHBI U
IIPUHLINIBL: 3aKOH BCeMHUpHOro tsarorenus, I, II u III 3akonsl HeroTOHA, 3aK0H coxpaHeHus
MEXaHUYECKOM DJHEPIHM, 3aKOH COXPAaHEHMsI HMILYJIbCA, NPUHLHUI CYNEPIO3ULMU CHII,
OPUHIMUI PAaBHONPABUS HMHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYIO
TEOPUI0 CTPOEHHUs BEIIECTBA, I'a30BbIC 3aKOHBI, CBS3b CPEIHEW KUHETUYECKOM SHEPruu



TEIUIOBOTO  JIBIDKEHHS MOJIEKYJI C aOCOJIOTHOM TeMIEepaTrypoil, TMepBbIi 3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsna, 3akoH KyiioHa, mpu stom
pasnuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MAaTEMATUYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHuiibl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMUIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3nuyarh yCIOBUS UX O€30MaCHOr0 UCIIOIB30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATDh 3KCIEPUMEHTHI 1O MCCIEAOBAHUIO (DU3UUYECKUX SIBICHUN U TMPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHUH, IMpu 3ToM (HopmyIupoBaTh
npobiemy/3agadyy W THUIOTE3y Y4YeOHOro SKCHEpUMEHTa, coOupaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUSI, TPOBOAUTH ONBIT U (POPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHbIE H3MEPEHHs] (PU3UUYECKUX BEIUYMH, MPHU STOM
BBIOMpPATh ONTUMAJIbHBIA CIIOCOO M3MEPEHUS U UCIOJIb30BAaTh M3BECTHBIE METOJbI OLICHKH
MIOTPEIIHOCTEN U3MEPEHHUIM;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAy (U3NYECKUMHU BEIMUYMHAMHU C HCIOIb30BAaHHEM
OpsIMBIX HU3MEpPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTATh
MOJTy4YE€HHOM 3aBUCUMOCTH (PU3HUECKUX BETUYHH B BUJIE TaOJIHII ¥ TPA(UKOB, 1€JaTh BHIBOIBI
10 pe3yJibTaTaM HUCCIETOBAHMUS;

coOmoIaTh MpaBuiia 0€30MacHOr0 TPyAa MpPU MPOBEJEHUU MCCIEIOBAHUN B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-HCCIEeOBATENbCKOW M TPOEKTHOM JEATEIbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOpaTOPHOTo 000pyAOBAHNUS;

pemiaTh pacy€THbIE 3aJa4d C SIBHO 3aJaHHON (PU3MYECKOl MOJENbl0, HCIONb3Ys
¢u3nuecKkue 3aKOHbl W TPUHIIMIBI, HAa OCHOBE aHalM3a YCJIOBUS 3aJadyd BbIOMpATh
(U3UYECKYIO0 MOJIENb, BBIICTATh (PU3NUECKHE BEJIMYMHBI U (POPMYJIIbI, HEOOXOAUMBIE 1JIs €€
pelIeHus, TPOBOJUTH PACYETHI U OLIEHUBAThH PEAIbHOCTh OJTYYEHHOTO 3HAUCHUS (PU3NUECKOM
BEJINYUHBI;

pelaTh KaueCTBEHHBIE 33/1a4d: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO LIEMIOUKY
paccy>XJIeHU ¢ OMOPOM Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBIICHUS;

UCIONIb30BAaTh MPHU pEHICHWH YYEOHBIX 3aJa4 COBpPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUSA, HHTEPIPETALMU U TIPEICTABICHUS yUeOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJIYYSHHON M3 Pa3lUYHBIX UCTOYHHUKOB, KPUTHUYECKH
aHaJIM3UPOBATh MOJyYaeMyto HH(pOpMaIIKIO;

NPUBOJUTDH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB B PA3BUTHE
HayKH, 00BSICHEHHE MPOLIECCOB OKPYKAIOLIErO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TMOBCEAHEBHOW KU3HU IS
oOecrieueHus: 0€30MaCHOCTH IPHU OOpallleHnH ¢ MPUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMHU,
JUTSL COXPAHEHHUsI 37I0POBBS U COOIIOJIEHUSI HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPYKarolen
cpene;

paboTaTh B IpyNIe C BBHIMOJHEHHEM DPA3JIMYHBIX COLMAIBbHBIX POJEH, MIaHUPOBATh
paboTy Tpynmbl, palMOHAIBFHO pacHpeeiaTh 00S3aHHOCTH U TUIAHUPOBATH JESTEIbHOCTD B
HECTAaH/IAPTHBIX CUTyalUsIX, aI€KBATHO OLIEHMBATh BKJIaJ Ka)KJ0TO U3 YUaCTHUKOB IPYMIbI B
pelIeHre paccMaTpuBaeMon MpoOIEMBI.



K koniy oOyuenus B 11 ki1acce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
OTpaXkaTh c(POPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

JIEeMOHCTPHPOBATh HA IPUMEPAX poib U MeCTO (pU3MKH B POPMUPOBAHUU COBPEMEHHOM
HAY4YHOH KapTHUHBI MHpPA, B PA3BUTHHU COBPEMEHHOI TEXHUKH U TEXHOJIOTHA, B MPAKTUYECKOIl
AESITeTLHOCTH JIFO/ICH, IEJIOCTHOCTh M €IMHCTBO (DU3MUYECKON KAPTHHBI MUPA;

YUUTBHIBATh TPAHHIBI TPUMEHEHUS W3YyUYEHHBIX (PHU3MUECKUX MOJEJICH: TOYCHHBIH
AIIEKTPUUYECKUI 3apsl, Jyd CBETa, TOYEUHBIH HCTOUYHHK CBETA, siIEpHAs MOJENb aToMa,
HYKJIOHHAsl MOJZIeJIb aTOMHOTO Si/Ipa MPH peleHN: (PU3nYecKux 3ajad;

pacrio3HaBaTh (U3NUECKUE SBICHHS (IIPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
DIIEKTPOJMHAMUKA W KBAaHTOBOW (U3UKHU: DJIEKTPUYECKas IPOBOJAUMOCTh, TEILUIOBOE,
CBETOBOE, XUMHYECKOE, MAarHHTHOE JIEHCTBHSI TOKa, B3aMMOJCHUCTBHE MAarHUTOB,
AIIEKTPOMArHuTHasl WHAYKLUSA, JEHCTBHE MAarHMTHOTO MOJS Ha IMPOBOJAHUK C TOKOM U
ABIKYIIMICS — 3apsif, ODJIEKTPOMArHUTHbIE Koje0aHWs W BOJHBI, MNPSIMOJMHEHHOE
pacmpocTpaHEHHE CBeTa, OTpa)XKeHHe, TMpejoMieHue, HHTepdepeHuus, audpakuus Hu
MOJISIpU3AITUS CBETa, TUCTIEPCHs cBeTa, hoTodnekTpuaeckuii 3pdext (hotoaddekr), cBeToBoe
JaBJIeHUE, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa aToMa BOJOPOAA, E€CTECTBEHHAs U
MCKYCCTBEHHAsI PaIMOAKTUBHOCTD;

OIMCHIBATh M3YUYEHHBIE CBOMCTBA BEIECTBA (AIIEKTPHUUECKUE, MATHUTHBIE, ONTUYECKHE,
DIIEKTPUUYECKYI0 MPOBOIUMOCTh PA3NUYHBIX CpPEA) H DJICKTPOMATHUTHBIC SBICHUS
(mporieccel), HCMONB3yS (GU3NYECKHE BEIMYUHBL: JJIEKTPUUSCKUH 3apsil, CHiIa TOKa,
AIIEKTPUUYECKOE HAMPSDKEHHE, AJIEKTPHUUECKOE COMPOTHUBICHHE, DPA3HOCTh IOTEHIIMAJIOB,
AIIEKTPOBIDKYILAsE cuiia, paboTa TOKa, MHAYKIUS MAarHUTHOTO TOJis, cuja AmIiepa, cuia
JlopeHua, UHAYKTUBHOCTb KaTyIIKU, SHEPTHUS SJEKTPUUECKOT0 M MArHUTHOTO MOJIEH, Iepro
M YacToTa KojeOaHWii B KoJIeOATEeIhbHOM KOHTYpE, 3apsii M CHjla TOKa B TIpolecce
rapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHuH, (DOKYCHOE PacCTOSIHUE W ONTHYECKas CUIIa
JIMH3BL, TIPU OMMCAHUU MTPABUIBHO TPAKTOBATh (PU3MUECKUIN CMBICI UCTIOJIb3YEMbIX BEIUYHH,
X 00O3HAUEHMS] M €JUHMIBI, YKa3bIBaTh (HOPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTHMHU BEIINIHMHAMHU;

OIMCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHHS W IPOIECCH, MUCHOIB3YsS (U3NICCKHE
BEJIMYUHBI: CKOPOCTh AIIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPTHUSI U
UMIyJIbCc (OTOHA, MEPUOJ MOIYypaclaaa, dHEPrusi CBSI3U ATOMHBIX SiAep, NMPH OMHCAHUU
HPaBUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCIOIB3yEeMbIX BEIUYMH, MX 0003HaUYeHUs M
eIMHUIIBI, YKA3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIIMYUHY C JPYyTUMHU
BEJIMYMHAMU, BBIYHUCIISITh 3HAUCHHE (PU3NIECKON BEIIMYHHEI;

aHaTM3UPOBaTh (PU3UUECKUE MPOIECCHl U SIBICHUS, UCIIONB3YS (U3NUECKHE 3aKOHBI U
OpuHIUNBL: 3akoH OMa, 3aKOHBI TOCJENOBATEIBHOTO U MapaJJIENBHOIO COEAUHEHUS
NPOBOJHHUKOB, 3akoH JIxoyms—JIeHna, 3aKOH SJEKTPOMArHUTHOM WHIYKIMH, 3aKOH
NPSIMOJIMHEHHOTO pacpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE OiHIITeHHa ansi (oTtodddexra, 3aKOH COXpAaHEHHs] PHEPIUU, 3aKOH
COXpaHEHHs HMITYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPHUUECKOTO 3apsijia, 3aKOH COXPaHEHUS
MaccoBOTr0 4Kciia, MocTynaTel bopa, 3aKOH pagoaKTUBHOTO pacraja, MpU 3TOM pasinyaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BhIpAKEHHE U yCIOBUS (TPAaHUIBI,
00JacTi) IPUMEHUMOCTH;

ONpeNeNsaTh HAMpaBJIEHUE BEKTOPA MHIYKIMHU MarHUTHOTO TOJIs POBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTH U ONKCHIBATh N300paKeHHE, CO31aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOM JTHH301;

BBITIOJHATh 3KCIEPUMEHTHI 10 MCCIIEOBAHUIO (PU3NYECKUX SIBICHUN U TMPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHHWil: TMpu 3ToM (opmMynupoBaTh
npobiemy/3agady W THUIOTE3y Y4YeOHOro SKCHEpUMEHTa, coOupaTh YCTAaHOBKY W3
NPENSI0KEHHOT0 000pYyI0BAHHUS, POBOIUTH ONBIT U (POPMYIIMPOBATH BBIBOJIbI;

OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE H3MEPEHHs] (PU3UUYECKUX BEIUYMH, MPHU STOM
BBIOMpATh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS W HCIOJIb30BaTh U3BECTHBIE METOIbl OLIEHKH
MIOTPEIIHOCTEN U3MEPEHHUM;

UCCJIEIOBAaTh 3aBUCHUMOCTH (U3MYECKMX BEJIMYMH C HUCIOJIB30BAHUEM MPAMbBIX
M3MEpEHUIl: IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTaThl MOTYyUYEHHOU
3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHAE TAaOMUI] W TpaduKOB, AENaTh BBHIBOABI IO
pe3yabTaTaM MCCIEeI0BaHus;

coOmroIaTh mpaBuiia 0€30MacHOr0 TPyAa MpPU MPOBEJIECHUU MCCIEIOBAHUN B paMKax
y4eOHOIr0 JKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM W MPOECKTHOM NEATEeIbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOTo 000PYAOBAHNUS;

pemate pacu€THble 3a7aud C SIBHO 3aJaHHONW (PU3UYECKOW MOJENbI0, HCIONb3Ys
¢u3nuecKkue 3aKOHbl W TPUHIIMIBI, HAa OCHOBE aHalM3a YCJIOBUS 3a/Jauyd BbIOMpATh
(U3UYECKYIO0 MOJIENb, BBICATh (PU3NUECKHE BEJIMYMHBI U (POPMYJIIbI, HEOOXOAUMBIE 1JIs €€
pElIeHus], TPOBOJIUTh PACUYETHI U OLICHUBATH PEATIbHOCTD MOJIYYEeHHOTO 3HaUYEHUs (PU3HUECKOU
BEJIMYUHBIL;

peniaTh KaueCTBEHHBIE 33/1a4i: BBICTPAWBATh JJOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccy>XJIeHU ¢ OMOPOi Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh MpPU PEIICHWH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHBIE
TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUSA, HHTEPIPETALMU U TIPEICTABICHUS yUeOHOU U
HAYYHO-TIOMYJISIPHOM MH(POPMAIIUU, TOJYYSHHOW W3 PA3TMYHBIX MUCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIydaeMyto HH(OPMALIUIO;

OOBSACHATh NPHUHIMMBI JIEUCTBUS MAalIUH, NTPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuyaTh YCIOBHUs UX 0€30MaCHOI0 UCTOIb30BAHUS B IOBCEIHEBHOM KU3HH;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE TPOIIECCOB OKPY>KAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B TIOBCEIHEBHOW >KU3HU IS
oOecrieueHus: 0€30MaCHOCTH IPHU OOpallleHnH ¢ MPUOOpaMH U TEXHUYECKUMH YCTPOMCTBaMHU,
JUTSI COXPAHEHHUsI 37I0POBBS U COOIIOJIEHUSI HOPM IKOJIOTUYECKOTO TOBEACHUS B OKPYKarolen
cpene;

paboTaTh B IpyINIe C BBHIMOJHEHHEM DPA3JIMYHBIX COLMAIbHBIX POJEH, MIaHUPOBATh
paboTy Tpynmbl, pallMOHAIBLHO PACIPEACNIATh 005I3aHHOCTU U IIAHUPOBATH JCSITEIbHOCTh B
HECTaHAAPTHBIX CUTYallUsX, aJIeKBATHO OLICHUBAThH BKJIAJl KAXKJIOTO U3 YYACTHUKOB IPYIIIIbLI B
pEeIIeHne paccMaTpruBaeMOn MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumeHoBaHue pa3aesioB U TeM

KoanuyecTBo 4acoB

JueKTpoHHbIe (LM poBbIE)

Ne i/mn Konrpoabnbie  I[IpakTuyeckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE PeCypChl
padoThI padoThI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
1.1 ®du3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinematuica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pasneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnorexka HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBHL TEPMOAHHAMMIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUS BEIIECTBA. 5 bubnnorexka HOK
’ da3oBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pazgea 4.

IJIEKTPOANHAMUKA




Bbu6nmuoreka [IOK

4.1 UIeKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN 31eKTpUYecKuil TOK. TOKH B 12 1 bubmumoreka [JOK

’ pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

11 KIIACC

KoaunuecTBo yacos
HaumeHoBaHue pa3aesioB U TeM JyeKTpoHHbIe (LM poBbIE)
Ne i/ Kontponbnbie IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsI padoThI

Paznen 1. JIEKTPOANHAMUKA
L1 MarnuTtHO€e nojue. IeKTPOMarHuTHast 1 3 bubnmoreka [JOK

’ UHTYKIIHS https://m.edsoo.ru/7f41¢97¢c

Hroro no pasneny 11

Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHBIE 9 1 bubnnoreka HOK

’ KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
9 MexaHu4ecKue U JIEKTPOMArHuTHbBIE 5 bubnnoreka HOK

’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
23 Orruka 10 3 bubmorexa [TOK

https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTHA




31 OcHOBBI crielIMaIbHON TEOPUH 4 bubnnoreka HOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 7
DJ1eMEHTHI KBAHTOBOM OITHUKHA 6 hitps://m.cdsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
Crpoerue atoma https://m.edsoo.ru/7f41c97¢
Bbu6nuoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Htoro no pasneny 15

Paznpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

Bbu6nuoreka [IOK

5.1 DeMEeHTHl aCTPOHOMHUU U aCTPOPUIUKU 7 hitps-//m.edsoo.rw/7f41c97c
Hroro no pazneny 7
Paznen 6. OBGOBIIAIOILIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHUE 4 ngg;;f;;g}iﬁ £41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

INOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Tema ypoka

KoanuyecTBo 4acoB




Ne Hara DJIEeKTPOHHBIE
n/n Beero Koutpoabnble IIpakTuyeckne  u3ydeHusi UHPPOBBIE
r
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1 ®duzuka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METObI TO3HAHUS OKPYIKAIOIIETO MUPa https://m.edsoo.ru/ff0c32¢2
Ponb u mecto pusuku B hopmMupoBaHuu
2 COBPEMEHHOM (II{)a YHOU K(g IT)I/IHII:I MHpa, B 1 bubmorexa OK
P . Y P \,p ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEeTbHOCTH JII0IeH
Mexannudeckoe qBrxeHue. OTHOCUTENBHOCTh
3 MEXaHUYEeCKOro aBmxkeHus. IlepeMmernienue 1 bubnmorexa LOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE PSAMOIMHEWNHOE ABMKCHHIE 1 bubmorera [IOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bu6muoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBobOogHOe nageHue. Y CKopeHue | bubmmoreka [JOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuponunelinoe aBuxeHue. JBrkenue 1 bubnuoTexa [{OK
MAaTEpHAIIBHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHOCUTENBbHOCTH [ "anmumnes.
. but6mmoreka [IOK
8 HNuepumansubie cuctemsl otcuera. [lepBiit 1
https://m.edsoo.ru/ff0c3be8
3akoH HprotoHna
Macca tena. Cuna. IlpuHiun cyneprno3unuu
9 cui. Bropoii 3akoH HII),IOTOHa ?11:1 ’ 1 bubmorexa [TOK
’ p . a https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOYKU
10 Tpernii 3akoH HploTOHa 1151 MaTepHalIbHbBIX | bu6muoteka [JOK
TOYEK https://m.edsoo.ru/ff0c3bed
1 3aKOH BCEeMHUPHOTo TsAroteHus. Cumna 1 bu6muoreka [IOK

TAXKCCTH. HepBaﬂ KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00




bubnunorexa [IOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
YIpY Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpuuuent tperus. Cuna
13 COIPOTUBJIICHUS IIPU JBUKCHUU TENA B bubmmorerxa IIOK
https://m.edsoo.ru/ff0c3f76
KUIKOCTHU WM rase
[TocTynarenbHOE U BpalaTeIbHOE JBUKEHUE
14 a0COMIOTHO TBEPIOTO TeNla. MOMEHT CHIIBI. bu6muoreka [IOK
[1neqo cunel. Y caoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. MIMIyabCc cuiibl. 3aKOH bubnunorexa [IOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabora 1 momHocTh cwibl. Knunetnueckas
o but6mmoreka [IOK
16 SHEeprus MaTepuaabHOW TOUkH. Teopema 00
% https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEpruu
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHs YIPYTO AehOPMUPOBAHHON bu6muoreka [IOK
npykuHbl. [loTeHIManbHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHumanpHple U HEMOTEHIUAIBHBIE CUIIBI.
CBs13b paOOTHI HEMOTEHIMAIBHBIX CHII C
. bubmuoteka [JOK
18 W3MEHEHUEM MEXaHUYECKOU SHEPTUH
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3AKOH COXPAHEHUS
MEXaHUYECKON YHEPrUuu
JlaGopaTtopHnast paboTa ¢ UCIIOIB30BAHUEM
obopynoBanus llenrpa «Touka poctay
19 «HccnenmoBanue cBsi3u pabOTHI CHITBI C

M3MEHEHHEM MEXaHMUECKOW SHEpruHu Tella Ha
IIPUMEPE PaCTSKEHHSI PE3UHOBOT'O JKI'yTa»




20

Konrponsnas padora no reme «Kunemaruka.
JluHamuka. 3aKOHbI COXpaHEHHUS B
MEXAHHKE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddyzus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJICHCTBUS
YJacTHI] BeliecTBa. Moiesn CTPOSHHUsI Ta30B,
KHUIKOCTEH U TBEPABIX TEI

23

Macca monekyin. KonuyecTBo BemiecTsa.
[TocrossnHas ABoraapo

24

TermnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Lienscus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcooTHas TeMIieparypa Kak Mepa cpeiHeit
KMHETHYECKOW YHEPIUU IBUKECHHS MOJIEKYJI.
VYpaBuenue MenpeneeBa-Knaneripona

bubnunorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3axon JlampToHa. ['a30BEIe 3aKOHBI

28

JlaGopaTopHnast paboTa ¢ UCIIOIB30BAHUEM
obopynoBanus llenrpa «Touka poctay
«MccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMH COCTOSIHUS Pa3peKEHHOTO
raza»

29

W3omporiecchl B MICATEHOM ra3e U uX
rpadguvecKoe mpeICTaBICHNE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss dHEeprus TepMOAUHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
KonugecTBo TemioTsr u padota. BHyTpeHHss1
SHEPIHsi OJHOATOMHOI'O HJI€AJIbHOI'O ra3a

bubnunorexa [IOK
https://m.edsoo.ru/ff0c5952




bubnunorexa [IOK

31 Brpr rentonepesain https://m.edsoo.ru/ff0c5¢36
VY enpHas TEMIIOEMKOCTh BEILIECTBA.
32 KonnuecTBo TEMI0THI pH TeIIonepeaaye. bubmmorerxa IIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporiecc
1 IlepBbIil 3aKOH TEPMOAUHAMUKH U €T0 bu6nuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeoOpatuMocTh MporeccoB B MpUpOIE. bubmuorexa [{OK
BTopoii 3aKk0H TepMOIUHAMUKHT https://m.edsoo.ru/ff0c6230
35 [punnun nevictus u KI1J{ TermnoBoit bubnunorexa [IOK
MAaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KII/{
37 DKOJIOTHYECKHUE TIPOOIEMBI TEMJIOIHEPTETHKH
18 O6o06maromuii ypok «MonekysipHas bu6muoreka [IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas padoTa mo teme
39 «Monekymnsapraas ¢puzrka. OCHOBBI bubmorexa OK
https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHAEHCAIHS. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOconroTHas 1 OTHOCHTEIIbHAS BIIAXKHOCTh bubnuoTexa [{OK
BOo3ayxa. HacellenHslil nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucramnuueckue u
4 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bu6muoreka [IOK
KpucTayoB. Kuaknue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
13 [InaBnenue n kpucTauM3anus. Y qeabHast bu6muoreka [IOK
tertoTa iasyieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEIJIOBOTO OalaHca bubmorexa [TOK

https://m.edsoo.ru/ff0c6820




45 DnekTpuzanus Tei. DINEKTPUUECKUH 3apsi. bu6muoreka [IOK
JIBa Bua DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, AUDIIEKTPUKHU U
46 MOJIYIIPOBOIHUKHU. 3aKOH COXPaHEHUS bubmmorexa LOK
yrp ) P https://m.edsoo.ru/ff0c6bee
AIEKTPUUECKOTO 3apsiaa
47 B3anmoperictue 3apsnoB. 3akoH KynoHa. bubnmoreka [JOK
TodeuHsblil JIEKTPUUYECKUH 3apsif https://m.edsoo.ru/ff0c6ce4
Hanpssx€HHOCTB 3JIEKTPUYECKOT0 MOJIS.
48 IIpuHIUN CYNIEPIIO3UIIUY DIICKTPHUUECKUX bubnnorexa LIOK
p . yrep . P https://m.edsoo.ru/ff0c6df2
nosiei. JInnuu HanpsKEHHOCTH
49 Pabora cuit 31eKTpOCTaTUYECKOTO TOJIS. bu6muoreka [IOK
[Torenmman. Pa3HoCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKY M AUDIIEKTPUKH B
but6mmoreka [IOK
50 3JIEKTPOCTATHYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JlnsnekTpudeckasl IPOHUIIAEMOCTD
bubnunorexa [IOK
51 OnexTpoéMKocTh. KoHneHncato
P p https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTD IIJIOCKOT0 KOHAEHCATOpA. bubnmoreka [JOK
DHeprus 3apsLKeHHOTO KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
Jlaboparopnast paboTa ¢ UCIIOJIb30BaHUEM
53 obopynoBanus Llentpa «Touka pocTta»
«3mepenune 31eKTpOEMKOCTH
KOHJIEHCATOpa»
[IpuHIUIT IEHCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHHE IEKTPOIpuOopoB
DNEKTPUUECKUN TOK, YCIOBUS €TI0
55 cymectBoBanus. [locrosunsiii Tok. Cuia

toka. Hanpspxenue. ConpotuBieHue. 3aK0oH
OmMa 1t yyacTka 1enu




56

[TocnenoBarenbHOE, MapajlieIbHOE,
CMEIIaHHOE COCJMHEHHE TIPOBOIHUKOB.
Jlaboparopnas padota «3yuenue
CMEIIIaHHOTO COCIMHEHHS PE3UCTOPOBY

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOITHOCTH ANEKTPUIECKOTO TOKA.
3akoH /[xoyns-JleHna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa J1st TOJTHOM (3aMKHYTOH )
3JeKTpUYecKoM nenu. KopoTkoe 3aMbIKaHKeE.
Jlaboparopnas padota «3mepenune 3/1C
HCTOYHHKA TOKA U €0 BHYTPCHHETO
COIIPOTUBJICHUA»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTPOHHAs TIPOBOJMMOCTD TBEPIBIX
METaJUIOB. 3aBUCHMOCTH COITPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXITpoBOJIUMOCTh

60

DJIEKTpUYECKUI TOK B Bakyyme. CBOICTBa
ANEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecCHas poBoguMocTb. CBolcTBA p—n-
nepexo/a. [1oaynpoBoJHUKOBbIE TPUOOPHI

bubnunorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUYECKU TOK B pacTBOpPax U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLUALIMS.
DneKTpoan3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSTENbHBIN U HECAMOCTOSITEILHBIA
paspsan. Mounus. [Inazma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DneKkTpuyecKre mMpruOOpbl M YCTPOMCTBA U UX
npakTuieckoe npuMmenenue. [IpaBuna
TEXHHUKHU 0€30MacHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




. bu6morexa LJOK
65 O6006maromui ypok «IEeKTPOIHHAMUKA) 1 httos://m.cdsoo.r/f0c88be
KonrponsHast pabora o Teme
66 «Qnekrpocraruka. [TocTosHHBIMI | | bubmuoteka [JOK
AIEKTPUYECKUM TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepHblil ypok. KonTponbHas paboTa 1o 1 1 bu6nunorexa [IOK
Teme "DnekTpoaruHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O600maronmii ypok mo 1 bu6muoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4
11 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypoxa Bceero Kontponbabie  IpaxkTirieckue u3ydyeHusi ~ oOpa3oBaTeJIbHbIE
padoThI padoThbI
pecypcsl
[TocTosiHHBIE MATHUTBHI 1 KX
| B3auMojeiictBue. MaruutHoe nose. Bekrop 1 bubnmoreka [JOK
MarHUTHOW MHAYKUHUH. JINHUU MarHUTHOM https://m.edsoo.ru/ff0c9778
WHAYKIHH
MarsuTHoO€ 110J1€ IPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmrorexa LIOK
https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JlaboparopHas paboTa ¢ UCIIOIE30BAHUEM
3 obopynoBanus LlenTpa «Touka pocta» | 1 bu6muoreka [JOK
«/3y4yeHre MarHuTHOTO TOJISI KaTYILKH C https://m.edsoo.ru/ff0c98fe
TOKOM»




JlelicTBME MAarHUTHOTO MOl HA POBOJHUK C

4 tokoM. Cunia Amnepa. JlabopaTopHas padora bubnmoreka [JOK
«HccnenoBanue AEMCTBUS TOCTOSSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM)
JleficTBMEe MarHUTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apsKEHHYI0 yacTuily. Cuna Bubamorexa [IOK

https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cumst Jlopenna
DJeKTpoMarHuTHas MHAyKuus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIuu. IJC
WHIYKUWU. 3aKOH 3JIEKTPOMarHUTHOM
unaykunu Papanes
JlaGopaTopHasi paboTa ¢ UCIIOIb30BAHHEM

. obopynosanus Llenrpa «Touka pocTtay bu6muoreka [IOK
«HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOM https://m.edsoo.ru/ff0cal50
WHIYKIAD)
NHIyKTUBHOCTB. SIBJI€HUE CAMOMHIYKIIUH.

2 OJIC caMOMHAYKIIUHA. DHEPIUsi MATHUTHOTO bu6muoreka [IOK
MOJISl KaTYIIKK ¢ TOKOM. DJIE€KTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nojue
TexHuueckue yCTpoucTBa U UX MPUMEHEHHUE:

9 MOCTOSTHHBIE MAarHUTBHI, SJIEKTPOMArHUThI,
3NEKTPOABUTaTENb, YCKOPUTEIH
3JIEeMEHTapHBIX YaCTHII, HHAYKIIMOHHAS NIeYb

10 O6o6marmuii ypok « MarHuTHOE TOJIe. bubnmoreka [JOK
DJIEKTPOMArHUTHAs MHIY KIS https://m.edsoo.ru/ff0cab82

1 KontponsHas padora no teme «MarautHoe bu6nuorexa [IOK
noJie. DJIEKTPOMarHUTHasE MHY KUK https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXAHNYECKUE KOJIEOaHMUS.

12 ["apMonnueckue Konebanus. Y paBHEHHE bu6muoreka [IOK

rapMoHHuYecKuXx kosiebanuii. [IpeBpaiienne
SHEPTrUu

https://m.edsoo.ru/ff0caf06




13

JlaboparopHas paboTa ¢ UCIIOIE30BAHUEM
obopynoBanus Llenrpa «Touka pocta»
«HccnenoBanue 3aBUCUMOCTH TIEpUOIA
MaJtbIX KOJIcOaHHi Tpy3a Ha HUTH OT JJTHHBI
HHUTH M MacChl Tpy3a»

14

Koneb6arenbublit kouTyp. CBOOOAHBIE
3JIEKTPOMArHUTHHIE KOJeOaHHs B HCaTbHOM
K0JIeOAaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U 3JICKTPOMAarHUTHBIMH
KOJIEOaHUAMU

bubnunorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPrUH B HICATHHOM KOJIEOaTeIEHOM
KOHTYpe

bubnunorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxaroIuX KojaeOaHUIX.
BriHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyx1eHHbBIE
SJICKTPOMArHuTHBIC KoJIe0aHus

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennsbIii Tok. CuHyCcOMAATBHBIN
MePEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEMCTBYIOLIEE
3HAYCHHUC CHUJIbI TOKA U HAIIPSXKCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactBo, nepemaayua u
noTpebeHue EeKTPUUECKON SHEPTHH

19

YCTpOHCTBO U MPaKTUYECKOE TPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA, T€HEPATOpa
MEPEMEHHOT0 TOKa, JTUHUN 3JIeKTponepeaad

bubnunorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU IIPU TPOU3BOJICTBE
a5IeKTpo3Hepruu. KynbTypa ucnonab3oBaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU

21

MexaHUYecKue BOJTHBI, YCIOBHS
pacrmpoctpanenus. [lepuoa. Ckopoctsb

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54




pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[Tonepeunsie U MPOOJILHBIE BOJIHBI

” 3Byk. CKOpOCTb 3ByKa. | pOMKOCTH 3ByKa. bu6muoreka [IOK
Bricora Tona. TemMOp 3Byka https://m.edsoo.ru/ff0cccOc
” ONEeKTpOMarHUTHbHIE BOJIHBI, UX CBOMCTBA U bu6muoteka [JOK
ckopocThb. [lIkana 351eKTpOMarHMTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUIHUIIBI PaAMOCBSI3U U TEIEBUACHUS.
PazButue cpencts cBsa3u. Pagnonokamus
but6mmoreka [IOK
25 KonTponpHas padora «KonebaHnus 1 BOIHBD)
P p https://m.edsoo.ru/ff0cc68
[IpsamonnHeHOE pacIpoOCTpaHEHUE CBETA B
26 OJHOPOIHOH cpeae. ToueuHbplii HCTOYHUK bubmmorexa [OK
p pene. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n3o0pa>keHu B IIOCKOM Bubmmorexa [IOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epKaiie
[Ipenomnenue cera. [loHOE BHYTpEeHHEE
28 otpakenue. IIpeaenbHbINA YroJI IIOJIHOTO bubnnorexa LHOK
P P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaboparopHas paboTa ¢ UCIIOIE30BaHUEM
79 obopynoBanus LlenTpa «Touka pocta» bubnmoreka [JOK
«3mepenune nokasaTensi IpeIoMICHUS https://m.edsoo.ru/ff0cd67a
CTEKJIa»
JIunzsl. [TocTpoenne n3o0pakeHuil B JIUH3E.
30 ®opMyia TOHKOM JIMH3bL. Y BeTUYEHUE Bubmmorexa [IOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3bI
JlaGopaTopHast paboTa ¢ UCIIOIb30BAHHEM
31 obopynoBanus LlenTpa «Touka pocta»

«MccnenoBanue CBOMCTB M300pakeHUH B
JIMH3AX»




Hucnepcus csera. CI0XKHBIH cOCTaB 06€10ro

32 csera. l[Ber. JlaboparopHas pabota
«Habnronenne qucnepcuu cBETa
3 WNurepdepentus cpera. {udpakmus ceera. bu6muoreka [IOK
JudpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacCHOTO MPUMEHEHUS
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU
36 Mexanuki. [locTynarsl cnenuanbHOM TEOpUU Bubmmorexa [IOK
' y H p https://m.edsoo.ru/ff0ct862
OTHOCUTEIILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmoreka [JOK
3aMeJIeHe BPEMEHU M COKPAIEHUE JITTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMIYIbC PEISITHBUCTCKOM
38 yacTulbl. CBA3b MACChI C SHEPrUeH U bubmorexa [JOK
Hb P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHUsl MOKOs
39 KontponsHas padora «Onrtuka. OCHOBBI bu6nuorexa [IOK
CIIELIMaIbHOM TEOPUH OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0ct610
40 ®otonsl. Dopmyna [Inanka. DHEprus u bu6muoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpeiTHE U HccnenoBanue Gororddexra. bubnmoreka [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonsl pororddexra. YpaBHeHUE
42 SﬁHmTegﬂa H(Eq)(I)OTOB(b(geKTa «Kpachnas bubmmorera LHOK
A - BP https://m.edsoo.ru/ff0d015¢
rpanuna» Gorospgexra
13 Jasnerune cBeta. OnbiTel [1. H. JIeOGenena. bubnuorexa [{OK

XUMHYECKOE IEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6




TexHuueckue yCcTponuCcTBa U MIPaKTUUECKOE

44 npuMeHeHue: GoTo3JIeMEHT, (POToaaTUHK,
CoJTHEYHast OaTapesi, CBETOIUO/T

45 Pemienne 3aga4 1mo teme « 9IE€MEHTBI bubmuorexa [{OK
KBAaHTOBOW ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI

46 Pezepdopna mo paccessHUIO 0-4aCTHII. bubmorexa [TOK

https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aTOMa
bubnunorexa [IOK

47 Hocrysnatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuyenue u nornoiieHue GoTOHOB MPU

48 nepeyxoz[e aToMa C OJJHOTO y(f)OBHﬂ BHGII))FI/II/I bubmorexa [JOK

. https://m.edsoo.ru/ff0d0Oafa
Ha pyroil. Bunsl criekTpos
BonHoBBIE cBOMCTBa yacTul. BoyHbl e

49 Bpoitnsa. KopnyckynnsspHO-BOIIHOBOM bu6muoteka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKIECHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATMOAKTUBHOCTU. OTIBITHI

50 Pesepdopna mo onpenenenuto cocraBa bubmorexa [JOK

https://m.edsoo.ru/ff0d0fd2
pPaauoaKTUBHOTO U3TyUEHUs
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUs.

51 Buvsinue pairoakTUBHOCTH HA KUBbIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA. 30TOIBI.

57 Anbda-pacnaz. DNEKTPOHHBINA U bu6muoreka [IOK
MO3UTPOHHBIN OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
U3Jy4eHue
DOHeprus CBSI3U HYKJIOHOB B sjipe. A nepHbie

53 peakuu. Snepusiii peakrop. [Ipodaemsr, bu6muoreka [IOK

MEPCTIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHON SHEPTEeTUKHU

https://m.edsoo.ru/ff0d1356




54

DneMeHTapHble yacTulibl. OTKphITHE
MO3UTpoHA. MeToIbl HAONIOICHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMOIeHCTBUA. EAMHCTBO usznueckoit
KapTHUHBI MUPa»

bubnunorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHA acTpoHoMuH. [TpuknanHoe
¥ MHPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. Bu 3BE31HOTO HEOA.
Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX
BuauMoe aBrkenne. CoaHeyHas cucTeMa

56

Comnnne. ConHeynas akTUBHOCTE. MICTOYHUK
sHeprun CoJiHILIA U 3BE3]T

57

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI TIaBHOM ITOCIIEA0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKIAECHUH U
sposronuy CoJIHIIA U 3BE3 ]

58

Mueunsiii [IyTe — Hama ["anaktuka.
[Tonoxenne n nBmxenne ConHua B
lNanmaxruke. 'anaktuky. YEpHbIE ABIPHI B
siipax rajlakTUK

59

Bcenennas. Paz0eranue ranaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

61

KonTponpHas padora «IeMeHThI
ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUHU B IKOHOMHYECKOMH,




TEXHOJIOTUYECKOM, COLIMAJIbHOM M STHISCKOMN
cdepax AeITeTbHOCTH YeIOBEKa

63

O6o06matomuii ypok. Pons u Mecto ¢pusznku
Y aCTPOHOMHH B COBPEMEHHOUN HAy4YHOM
KapTHUHE MHUpa

64

O6o06maromuii ypok. Pons pusnyeckoi
TeOpHH B (HOPMUPOBAHHUU TIPEICTABICHUAN O
(bU3HYECKOI KapTUHE MUpPa

65

O6o6marmuii ypok. Mecto Gpuzndeckoit
KapTUHBI MUpPa B OOIIEM PsY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O
pupoie

66

Pe3epBHbIil ypok. MarautHoe nose.
DNEKTpOMarHuTHasE MHIYKIHUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CHGLIH&JIBHOﬁ TCOPHUU OTHOCUTCIILHOCTU

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DNEeMEHTBI aCTPOHOMUU U aCTPOPU3UKU

bubnunorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJNYECKOE OBECIMTEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

o ®dusuka. 10 knacc: yueb. 11 0011e00pa3oBatT. opraHu3aiyii: 0a30BbIM U yIIIyOI.

ypoBHU/I'.Sl. Mskumes, b.b. byxosnes, B.M. Uapyrun; nox pea. H.A. IlapdentreBoit. — 9-¢
u3a. — M.:IIpocsemenue, 2021.-432 c.:[4} n. un. — (Knaccuueckuit kypc). — ISNB 978-5-09-
078631-7.

o @usmka. 11 kmacc: yueb. ayis 061meodpazoBar. opraHu3aimii: 6a30BbIN U YTITyOL.

ypoBuu/I".fl. Msaxues, b.b. Byxosues, B.M. Yapyrun; nox pen. H.A. [lappentreBoii. — 9-e
m3a. — M.:IIpocsemenue, 2021.-432 c.:[4} 1. un. — (Knaccuueckuit kypc). — ISNB 978-5-09-
078631-7.

METOJUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

l.

BreypouHas AesiTebHOCTb MIKOJIBHUKOB. METOANUECKUI KOHCTPYKTOP: MocoOue st
yuutens/ JI.B. I'puropses, I1.B. Crenanos. — M.: Ilpocsemenue, 2011. — 223 c. -.
(CranmapTbl BTOPOro NOKOJIEHUS).

BneypouHas nesrenbHOCTb. [ [puMepHBI TU1aH BHEYPOYHOM IESTENBHOCTH B OCHOBHOU
mkosie: mocooue mis yunrtens/. B.I1. Crenanos, /I.B. I'puropseB — M.: [IpocBemiennue,
2014. - 200 c. -. (CranmapTbl BTOPOro NOKOJIEHU).

. PaGouue nporpammbl. ®usuka. 7-9 knaccel: yueoHo-MeTOo1uueckoe mocooue/coct. E.H.

Tuxonora.- M.:/Ipoda, 2013.-398 c.

3anuMarenbHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.

Xouy ObITh KynmubOunsim. Dnbimanckuit .. — M. : PULT MK/, 2002.

®duzuka s ysiedeHHbIX. Kubanmpuenko A.f., Kubampuenko U.A.— PoctoB w//l. :
«®Dennkcy, 2005.

Kak crate ydyenbm. 3ansatus mo ¢usuke Uil crapuiekiaccHUkoB. A.B. XyTtopckui,
JLH. XyTopckuii, 1.C. Macnos. — M. : I'no0yc, 2008.

. @poHTanbHble  JabopaTopHble  3aHATHS 1o  gusuke B 7-11  kjaccax

o01ieo0pa3oBaTeNbHbIX yupexaenuii: Kuura nns yaurens./moa pea. B.A. byposa, I'.T'.
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