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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢uzuke 6a30BOro ypoBHS Ha YpOBHE cpenHero olmiero oopa3zoBanus pazpaboTaHa Ha
OCHOBE TOJIOKEHMH M TpeOOBaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBL,
npeacraBieHHbx B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboueil mporpaMMbl BOCIUTAHUS H
KOHIEMNIUH TpenofaBaHus yueoHoro mpenmMera «Dusuka» B o0pa3zoBaTelbHbIX opranuzanusx Poccuiickoit
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprkanue mporpamMmmbl 1o (PU3KKe HANPaBIeHO Ha (pOpMUPOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mmupa obyvaromuxcs 10—11 xnaccoB mpu o0ydeHun ux Qu3nke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusmM DPI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEAMETHBIX CBs3eld (DU3MKH C eCTeCTBEHHO-HAyYHBIMHU
y4yeOHBIMU TIpenMeTamMu. B Hell ompenenstoTcsi OCHOBHBIE LIETH M3yueHUs (DU3MKU Ha YPOBHE CPEIHEro
o0rmiero o0pa3oBaHus, IUIAHUPYEMbIE PE3YIIbTAThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METANIPeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IUIAHUPYEMbIE pE3YyJIbTaThl OCBOCHHUS Kypca (HU3UKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MPEMETHBIC PE3YNIbTATHI 110 TOAaM O0yUYCHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

du3uka Kak Hayka o Hauboliee 00IMX 3aKOHAX MPUPOJIbI, BBICTYMAs B KaYeCTBE y4eOHOro MpeameTa
B IIIKOJIE, BHOCUT CYILECTBEHHBIM BKIJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LIkompHBINA Kypc
bU3MKN — cUCTEeMO0Opa3yOIUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOIBKY (hU3HUYECKHE
3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4yaeMbIX XUMHUEH, Ouosoruei, puznueckon reorpadueit
u actpoHoMueil. Mcnonb3oBanue n akTUBHOE MpUMEHEHHE (U3NYECKUX 3HAHUN ONpeeNseT XapakTep W
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIUH B cepe dHEPreTHKH, TPaHCIOPTa, OCBOSHHUS KOCMOCA, MOJTyYeHHS
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOMCTBaMM U Apyrux. M3yuyeHue (pu3uku BHOCUT OCHOBHOM BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroIuXcsi, B JOPMUPOBAHNE YMEHUN IPUMEHSATH
Hay4HbII METO/] IO3HAHUS ITPH BHIMOJIHEHUN UM YY€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca (hu3ukM Ui ypOBHS CpeiHEro o0Iiero oOpa3oBaHUs MOJOXKEH PsJl UaeH, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEM KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (pU3HMKH, BKIIOYAET KaK BONPOCH KJIACCHYECKON, TaK U COBPEMEHHOM (PM3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Mmarepuan Kypca (QHU3UKH OOBEIMHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce siBisieTcs: GopMUPOBAaHUE MTPEICTABICHUHN O CTPYKTYPHBIX YPOBHSAX
MaTepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npenamnoiaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO MOTEHIHAIa
¢u3nueckoil HayKd, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTMYECKUMHU IpoOIeMaMu.

Hoesa npuxnaonou nanpasnennocmu. Kypc ¢Gusuku npeamnonaraeT 3HakOMCTBO C HIMPOKUM KPYroMm
TEXHUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIMIEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHH, a
Takke 00CYKIeHHS MPoOIeM palMOHATBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOH 6€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (PU3UMKH Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHMs SBISIOTCS
¢usnueckue Teopun (GopMHPOBAHUE MPEJCTABICHUI O CTPYKTYype MOCTPOCHUS (PU3UUECKON TEOPHUHU, POIIH
(GyHIaMEHTAIbHBIX 3aKOHOB W TPHHLMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHULAX
MPUMEHUMOCTH TEOPUMA, IJISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTreMHO-eSTEIbHOCTHBIN TMOAXO0 B Kypce (U3MKKM peanu3yercss Mpexae BCero 3a CUET
OpraHU3aIMK SKCIIEPUMEHTAIBHON JeATeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (U3HKH —



3TO MCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIUHEHBI B OOIIMI CIHCOK YYEHHUYECKHX MPAKTUYECKUX pPadoT.
Bbinenenue B yka3aHHOM TIepeyHe J1aOOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLICHKH,
OCYIIECTBISICTC YYaCTHHUKAMH 00pa30BaTEIbHOIO MpoIlecca MCXOAS U3 OCOOCHHOCTEH IUIAHMPOBAHHS H
ocHauleHusi kaOunera ¢usuku. I[lpu sToM oOecreunBaeTcsl OBIaJleHHE OOYYAIOIMIMMHCS YMEHHUSIMHU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJIENsAETCS PEIICHUIO PAcUETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a7aud C SABHO 33JaHHON (PU3NYECKON MOJIENbIO, MTO3BOJISIOINE
MPUMEHSTh W3YYECHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjelia Kypca, TaK U HUHTETpUpys
3HAaHUS U3 Pa3HBIX pa3aeioB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/aHUS Ha OOBSICHEHUE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIETIH JIJISl CUTYaIlH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO K MaTepuanbHO-TEXHHUYECKOMY O00ECIEeYeHHIO
yaeOHOro mporiecca 0a30BBIH ypOBEHb Kypca (DU3WKH HAa YpOBHE CpEIHEro oO0Iero oopasoBaHUs JOJIKCH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KabwHeTa ()M3WKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOI0 IUKIA. B kabuHeTe GU3MKN JOHKHO OBITH HEOOXOIUMOE JTa00paTOPHOE
o0opynoBaHuUE I BBINOJIHEHUS YKa3aHHBIX B Iporpamme mo Gu3HuKe yYeHUUYECKHX MPaKTUYeCKUX paboT u
JEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMoHCTpalMoOHHOE 000pyJ0BaHUE (HOPMHUPYETCS B COOTBETCTBHMH C IMPHHLIUIIOM MHHUMAIIbHOU
JIOCTaTOYHOCTH U OO0ECIeYnBaeT IOCTAHOBKY IMEPEYUCICHHBIX B IMporpaMMe Mo (U3HKE KIHOYEBBIX
JEMOHCTpPALIMIA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBJICHUN U MPOLIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGoparopHoe oOOpynOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX pPA0OT QopMupyercss B BUIE
TEMaTUYeCKHX KOMIUIEKTOB M oOecreyuBaeTcss B pacdy€ére OJHOr0 KOMIUIEKTAa Ha JBYX OO0YYaroIIUXCs.
Tematuueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBAHHS TOJKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
WCTIOJIH30BAaHNH aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE TUPPOBBIX J1a00paTOPU.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHME WHTEpeca W CTPEeMIICHHS OOyJaromWXCs K HAyYHOMY HW3YYCHHUIO TPUPOJIEI,

pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEJCTABICHUI O HayYHOM METOJE TO3HaHUS W (OPMHPOBAHUE HCCIIECAOBATEIHLCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs OCHOB CTPOEHUS MaTepuu U
(dyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKH;

e (opmupoBaHue ymMeHUI OOBSICHATH SBIECHUS C UCMOJIb30BaHUEM (U3NYECKHUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue MpeAcCTaBICHUN O poiau (PU3MKK 1S pPa3BUTUS JAPYTUX ECTECTBEHHBIX HAayK,
TEXHUKHU W TEXHOJIOTHH.

JIoCTIKEHHE THX TeNiell 00ecreunBaeTCs pelIeHueM CIeYIONX 3a/1a4 B IPOIlecce H3YYeHUs Kypca
(bU3MKHN HAa YpPOBHE CpeAHEro 00I1Iero 0opa3oBaHus:

® TPUOOPETCHHE CUCTEMBbI 3HAHMK 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,

BKITIOYAs MEXaHHUKY, MOJIEKYJSIPHYIO (DU3HKY, DJIEKTPOJIUHAMUKY, KBAHTOBYIO (PH3UKY U DJIEMEHTHI
acTpo(hu3uKH;

e (opmupoBaHuE yMEHHMI TPUMEHATH TEOPETHUYECKUE 3HAHHS IS OOBSCHEHUS (PU3MIEeCKHX

SIBIICHUY B TIPUPOJIE U JIJIS IIPUHATHUS IPAKTUUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33[a4 C SBHO 3aJaHHOU (hPM3MUECKON MOJEINbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIIBHOE CO3/IaHue (U3NYECKOH MOJENH, aIeKBATHOW YCIOBHUSM
3aJauu;
® T[IOHMMaHWE (U3UYECKUX OCHOB W TMPUHIUIIOB JICHCTBUS TEXHHYECKHMX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;
® OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHWSI W TPOBEACHUS  (PU3UYCCKUX
OKCIEPUMEHTOB, aHajiW3a ¥ HHTEPIPEeTaluil WHPOPMALUU, ONpPEICIICHHs] JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTUS YMEHHH IPOEKTHO-UCCIIEAOBATEIBCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3ydenue usuku (6a30BbIi YpOBEHB) Ha YpOBHE CpeHero obmiero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMserii B mporpamMmMe 1o (Gpu3uke NepedcHb JTa0OPATOPHBIX U MPAKTHYCCKHUX PA0OT SBISETCS
PEKOMEH/IOBAaHHBIM, YYWUTENh JIEJIacT BBHIOOP TMPOBEACHHS JAOOPATOPHBIX PAa0OT W OIBITOB C YYETOM
WH/IMBUyAIbHBIX OCOOCHHOCTEH 00yYarOIInXCS.
COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3zpnen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®dusnka — Hayka o npupoze. Hayuneie MeTo bl MO3HAHUS OKpY»Karoliero mupa. Poib sxcriepuMenTta u
TEOpUHU B IIPOLIECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3UKE.

MopenupoBanue (pu3nyecKkux sIBICHUNU U TporieccoB. Hayunbie rumores3sl. Ou3nueckue 3aKOoHbI U
Teopuu. ['paHuIIbl MPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpUHITNI COOTBETCTBUS.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4yHOH KapTUHBI MHpA, B MPAKTUYECKOM
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBblie 1 IU(PPOBBIC U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe pABuxkeHUE. OTHOCUTENBHOCTh MEXAaHMYECKOro JBHWKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) W YCKOPEHHE MaTepHaTbHOU
TOYKH, UX MPOEKIIMHA Ha OCU CUCTEMBI KoopauHaT. CII0oKeHNEe TTePEMEIICHHI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJMHEWHOE ABMKEeHHE. ['paduku 3aBUCUMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHHUS, YyTH U NIEPEMEIICHHUS MaTEPUAIbHOW TOYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TTaICHHS.

KpuBonuneiinoe nBuxeHue. [[BrkeHME MaTepHATIbHON TOYKH IO OKPY>KHOCTH C TOCTOSTHHOW IO
MOJYJIIO CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHass CKopocTh. llepwom u yactota oOpaiieHus.
LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHr4eckue yCTpoNCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIIUJIOMETP, IBHKEHHE CHAPAIOB, LIETTHbIE U
PEMEHHBIE TIEpEIayH.

Jlemoncmpayuu

Mopgenb cucteMbl 0TCUETa, ULTIOCTPALIMS KWUHEMATUUECKUX XapaKTEPUCTUK JBUKECHHUS.

[Ipeo6pa3oBanue ABMKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue aBrkeHus Tena, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MaCHHSI.



HamnpaBnenue ckopocTy Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENIbIO OIPENEICHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, IPONICHHBIMU TEJIOM 3a IIOCJIEA0BATEIbHBIE PaBHBIE
MIPOMEXKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JBUKEHUH C HAYAJIIbBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

W3yuenue nBMKEHUS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. HEepumanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 711 MaTepraibHON TOYKH.
Tperuii 3akoH HpIOTOHA [UIs1 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunel TpeHus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHUS
CKOJILXEHUS U cuina TpeHus nokos. Kospdumument tpenns. Cuna CONpoOTHBICHUS NPU IBHKCHUH Tella B
KHUJIKOCTHU WU rase.

[ToctynaTtensHoe 1 BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOro Tea.

TexHudeckue ycTpoMCTBa M MPAKTHUECKOE MPUMEHEHUE: MOAIIMITHUKY, JBUKEHHE HMCKYCCTBEHHBIX
CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOJIEHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaiiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYXXHHE U PE3MHOBOM 00paslie, OT UX
nedopMaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPaICHHS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

Nmmynbc MaTepranbHOM TOYKH (TeNa), CHCTEMbI MaTepUaibHBIX ToueK. IMITyNbC CHUIIBI U U3MEHEHHE
HMITyJIbCa Tella. 3aKOH COXpaHEHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunernueckas sHeprust MarepuanbHON TOUKH. TeopeMa 00 U3MEHEHUN KHHETHUECKON SHEPTUH.

[MorenumansHas odHeprus. [loTeHnmWaneHas dSHEprus ymopyro AeGopMHUpPOBAHHOW TPYKHUHBIL.
[ToTennmanpHas SHEPTUs TENa BOIM3U TOBEPXHOCTH 3EMITH.

[loTeHunanpHble M HEMOTEHUUATIbHbIE CUIIbL. CBSI3b pabOTHI HEMOTEHLUAIBHBIX CHUJI C U3MEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, NMPYKUHHBIM IHCTOJIET,
JBUYKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.



PeakTuBHOE IBHKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCOMIOTHO HEYNPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CHJIBI C M3MEHEHHMEM MEXaHWYECKOW SHEpPruu Tejla Ha IpuMepe
PacTsKEHUS PE3NHOBOTO KI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU

OcCHOBHbBIE TOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH U UX OIBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBmxkenue. Auddysus. Xapakrep ABMKEHHUS U B3aUMOJCHCTBUS YacTHI] BemecTBa. Mojaenu
CTPOEHMSI T'a30B, JKUJIKOCTEW U TBEPIBIX T€1 U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJEJIEH.
Macca u pazmepsl mosekyn. KomnuectBo BeniectBa. [locrosnnas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM HIEATbHOTO
raza. AOCONIIOTHAsT TeMIlepaTypa Kak Mepa CpeHeld KWHETHYECKOW YHEPTUHU TEIJIOBOTO JIBUIKCHHUS YaCTHIL
raza. lllkana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omporecchl B HOEaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe
IIpe/ICTaBICHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BeElIeCTBa, (oTorpaduu MOJEKYNl OpPraHuYecKuX
COCIMHEHU.

OneIThl 10 AUPPY3UH KUAKOCTEN U TA30B.

Mogens OpOyHOBCKOTO JIBUXKEHUS.

Mopgens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJIECHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEATIBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HU3MEpPEeHMH 00bEMa KOMHATHI,
JIaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cucreMa. BHYTpeHHsIsI SHEprusi TEPMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3Menenus. KomnyecTBo TemnoTsl U padota. BHyTpeHHss sHEprus 0JJHOaTOMHOIO HealbHOro rasa. Bussl
TEIUIONEpeau: TEIUIONPOBOJAHOCTb, KOHBEKLMS, W3JIydeHUE. YJelbHasg TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEMI0THI pH TEMJIONepeaaye.

[Tonsitue 06 agmabatHom mporecce. [lepBriii 3akoH TepmoauHamMuKku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJUHAMUKH K n3onpoueccam. I'paduueckas nHTepnperanns padboTh rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh MpoLeccoB B MpUpPoOIe.

TennoBbie MammHbl. [IpUHIKIEL 1EeHCTBUS TEIUIOBBIX MamiH. [IpeoOpa3oBaHus SHEPTHH B TETUIOBBIX
MamuHax. KoadduuueHt mone3noro aeicTBus TeroBod Mamuubl. [lukn Kapuo u ero xoaddummert
MOJIE3HOTO AEMCTBUS. DKOJOTHYECKHE MPOOIEMbI TEINTIO3HEPTETUKH.

TexHuueckue yCTpONCTBA M TNPAKTUUECKOE IPUMEHEHHWE: JBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOAUIBLHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpeHHEW SHEPruM Tejla MPU COBEPIICHUH PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IO
JIEHCTBUEM C)KATOTO BO3/lyXa, HarpeBaHue »(upa B JaTYHHOH TPyOKe MyTEM TpeHUS (BUACOIEMOHCTPALIHS).



W3meHneHnne BHyTpeHHEH 3Hepruu (TemrepaTyphl) Teja Mpu Teruionepeaaye.

OnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTeNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoswvie nepexoont

[Tapoobpa3zoBanue u KoHaeHcanus. McnapeHue u kureHue. AOCONIOTHAsT W OTHOCHUTEIbHAS
BJI&KHOCTh Bo3ayxa. Hacelmenusiid map. Y aenpHas TEmIoTa napooopazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI
KHUIICHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue n amopdHbie Tena. AHU30TPOIUS CBOWCTB KpUCTA/LIOB. JKuukue
kpuctaybsl. CoBpeMeHHble MaTepuanbl. [lnaBieHue um Kpucraminzauus. YaeiabHas TEIUIOTa IUIaBICHUS.
Cybmumarus.

VYpaBHeHHE TEIIOBOroO OanaHca.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KaTOpUMETD,
TEXHOJIOTUH MOTY4YEHUsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTALUTHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. daekrpoanHaMmnka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Ten. ONeKTpudyeckuil 3apsia. JlBa Buaa 3yeKTpudeckux 3apsanoB. I[IpoBogHukw,
JUBJIEKTPUKHU U MOTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsiaa.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHblil 21€KTpUYECKUM 3apsii. DIEKTPUUECKOE MOJIE.
Hanpspk€HHOCTh  2nekTpuueckoro nois. IIpuHmMN cynepnosunuu  3JIEeKTpUYecKUX mosied. JIuHunm
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snexrpocratmueckoro mois. [lorenuman. PasHoctes noreHnuanon. [IpoBogHuku u
JOUBJIEKTPUKHU B DJIEKTPOCTaTUYECKOM IoJIe. J(ManekTpruyeckas IpOHUIaEMOCTb.

OnexTpoéMkocTs. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOPA. DHEPTUs 3apsKEHHOTO
KOHJIEHCaTOopa.

TexHuueckue  ycTpoWcTBa W MPAKTUUYECKOE  MPUMEHEHHME:  3JEKTPOCKON,  DIEKTPOMETD,
AJIEKTPOCTaTUYECKAs 3alUTa, 3a3eMJICHHE ODJIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA AIEKTPOMETPA.

B3aumopeicTBue Ha3IEKTPU3OBAHHbBIX TEJ.

DNEKTPUUECKOE MOJIE 3apsyKEHHBIX TEI.

IIpOBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAIM IUIACTUH, PACCTOSHUS MEXIY
HUMU U TUIIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUUeCcKoro Toka. Mcrounuku toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon OMa 1151 ydacTKa Lenu.

DNEeKTpUYECKOe CONPOTHUBIICHHE. YJIEIbHOE CONpOTUBIEHME BemectBa. llocnegoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COCIMHEHHE MPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3JEKTPHUECKOTO TOKA.

DNEKTpOABUKYILAs CUJa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKA. 3aKkOH Oma s MOJIHOM
(3aMKHYTOI) 251eKTpuueckoi ernu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTb CONPOTUBJICHUS METAJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpruyecKkuil TOk B Bakyyme. CBOMCTBA 3IE€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CobcTBeHHAss U MpPUMECHasl MPOBOAUMOCTh MOIXYNpoBoaAHUKOB. CBoiicTBa pP-—n-
nepexoa. [1omynmpoBOJHUKOBBIC TPHOOPEI.

DNEeKTPUYECKU TOK B PAacTBOpPaX M PaCIIaBax AJICKTPOJIUTOB. DIIEKTPOIUTHYECKAS TUCCOIUAIMS.
DNeKTponu3.

DneKkTpruyecKkuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHudeckue yCTpPOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: amIepMeTp, BOJBTMETP, PEOCTarT,
HUCTOYHUKHA TOKA, JJICKTPOHATPEBATEIBHBIE TPUOOPHI, AJIEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBI JHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI, MOIYINPOBOIHUKOBBIA IO,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAPSHKSHHUS.

3aBUCHMOCTh CONPOTUBIIECHUS UMUIUHIAPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJAH IMONEPEYHOIO
CEUYEeHMS U MaTepHaa.

CwmerianHOe COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe u3MepeHue AIEKTPOABMKYIIEH cuiibl. KOpoTkoe 3amblkaHUE TajdbBaHUYECKOTO AJIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTbH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoABMKYIIEH CHUITbl UICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHHUS.

Habmonenue anekrponusa.

MexnpeaMeTrHblie CBA3U

Nzyuenune xypca ¢puszmku 6a30B0ro ypoBHs B 10 Kjacce OCyImECTBISIETCS ¢ YIETOM CONEPKATEITHHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle nousamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO MO3HAHUS: SBJICHUE,
HayuyHbId (hakT, THUMOTEe3a, (QU3NYecKas BEIWYMHA, 3aKOH, TeOopws, HAOIIOJEHUE, OKCIICPUMEHT,
MOJEIINPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBbl YypaBHEHHM, NuHeiHas ¢(yHKuus, napaboina, rumnepbosia, HX
rpadUKy U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanuueckoe IBWKEHUE B KUBOM mpupone, nuddysus, ocMoc, TEII000MEH MKUBBIX
OpPraHu3MOB (BU/bI TEIUIONEPEAUH, TETUIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU MIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeEJ, MKUIAKOCTEH M Ta3oB, 3JEKTPUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOJINTUYECKAS IUCCOLMALIMSL, FaJIbBaHUKA.

T'eoepaghus: B1axXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeodpazoBaHue JBUKEHHUM C UCMOJIH30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
MOALIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUs UMIYJbca B TEXHHUKE (pakeTa, BOIOMET U JIpyrHe),
JBUTATEIh BHYTPECHHETO CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIY4YEHUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCJI€ HAaHOMAaTepUalOB, W HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
AJIEKTpOHArpeBaTesibHbIe MIPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBAaHHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3auMOAEHCTBUE TOCTOSAHHBIX MarHuTOB. MarnuTHoe mone. Bekrtop
MarHuTHOM HHAYKUMH. [IpuHOMN Cyneprno3uiMyd MarHUTHbIX MoJed. JIMHMKM MarHuTHOM MHIYKLHH.
Kaptuna nuHuit MarHUTHOM MHAYKLMH MOJIS1 TOCTOSSHHBIX MAarHUTOB.

MaruuTHOE MOJ€ MPOBOJHMKA ¢ TOKOM. KapTWHAa NWHUI MHIYKIIMM MAarHUTHOTO IOJS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KaTyIIKM C TOKoM. OmbIT IpcTena.
B3aumMopeiicTBre MPOBOITHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb M HAallpaBIICHUE.

Cuna Jlopenma, e€ momaynb W HampaBieHue. J[BUKEHUE 3apsHKEHHOW YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cumel JlopeHiia.

SIBneHue ANEeKTPOMAarHUTHON MHAYKIMHU. [[0TOK BEKTOpa MAarHUTHOM MHAYKIUU. DIEKTPOABUKYIIAS
cuiia MHAYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuU Papajes.

BuxpeBoe anexTpudeckoe mose. IIEKTPOABIKYIAS CUla WHAYKIIMU B MPOBOJHUKE, JIBIKYIIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio JleHua.

NHIyKTUBHOCTD. SIBJI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YaCTUIl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJIA.

B3anMopeicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBHUCHMOCTD IEKTPOJBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO MOTOKA.

SIBiieHNE CAMOMHTYKLIUH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne MarHuTHOTO NOJIS KaTYIIKH C TOKOM.

WccnepoBanue neicTBUS NOCTOSIHHOTO MarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sSBIeHUS 31€KTPOMArHUTHON MHIYKIUU.



Paspnen 5. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUS

Konebarensnass cuctema. CBoOoaHble MexaHM4Yeckue KojeOaHus. [apMoHMYeckne KoJeOaHMs.
Ilepuon, ywacrora, amrmuutyna u ¢asza xonebanuit. IIpyXKMHHBIN MasTHUK. MaTeMaTHYeCKUA MasTHUK.
VYpaBHeHue rapMOHHUECKHUX KoseOanuil. [IpeBpaiiieHne sHepruu npu rapMOHMYECKUX KOJIeOaHUsIX.

Konebarenbubliii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHUS B MJICAIbHOM KOJeOaTeTbHOM
KOHTYpe. AHAJOTHS MEXIy MEXaHWYECKHMMH U DJIEKTPOMAarHUTHbIMH KoseOanusamu. ®opmyna Tomcona.
3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarolux KosneOaHUsX. BbIHyXIeHHbIe MexaHU4Yeckue konebanus. PezoHaHc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbiii  TOok. CHHYCOMJANbHBIMH IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKA.
AMITTUTYHOE U IEUCTBYIOIIEe 3HAUEHUE CHIIBI TOKA U HAPSXKEHUSI.

Tpanchopmarop. [IpousBoacTBo, nepenaya u MOTpPeOICHUE FIEKTPUUECKON SHEPTUU. DKOJIOTHIECKHE
PUCKU IIPU MPOU3BOJCTBE 3JIEKTpodHEepruu. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HHU.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: JJIEKTPUUECKUN 3BOHOK, TEHEpaTop
MEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN UM MAaTEMAaTUYECKUI MasITHUK).

Ha6monenue 3aTyxaroniux kojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPsDKEHUS OT BPEMEHH) A JIEKTPOMArHUTHBIX
KoJeOaHu.

Pe3onanc mpu mocnenoBaTENbHOM — COEIMHEHUU  PE3UCTOpa, KAaTyIIKM HHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TUHUN 3NEKTpoIepeaayuH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOJIa MAJBIX KOJEOAHUN Tpy3a HAa HUTU OT JJUHBI HUTH U MAacChl
rpysa.

HccnenoBanue INEPEMEHHOTO TOKA B ILENMM M3 IOCIEI0BAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

Mexanndeckne BOJIHBI, yCJIOBUs pacnpocTpaHeHus. [lepron. CKOpOCTh pacnpOCTpaHEHUs U JJIMHA
BoJHEL. [lonepeunsie u mpoaoabHbIe BOMHBEL. HTepdepeHtus u nudpakius MexaHn4ecKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIyUY€HUS 3JEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B »nexkrpoMarHuTHOM BosiHEe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
npejoMIIeHue, monsipuzanus, auppaxuus, uarepepernns. CKOpocTb NMEKTPOMArHUTHBIX BOJIH.

[IIxana 351eKTpOMarHUTHBIX BOJH. [I[prMeHeHNe SJIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeleBUAeHU. Pagronokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.

TexHuueckue yCcTpOHCTBA UM IPAKTHUYECKOE IPUMEHEHHUE:  MY3bIKaIbHbIE HHCTPYMEHTHI,
yIBTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE W MEAWIIMHE, pajap, PaAHuONpUEMHUK, TEJIEBH30p, aHTCHHA,
tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.



KoneOmromieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmonenue otpaxkeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne uaTephepeHny 1 AuPpakind MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habumtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, NPEIOMIICHUE, MOJISpU3aLIns,
mrdpakius, tHTepEpeHIIHsL.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeliHOe pacpocTpaHEeHUE CBETa B OTHOPOAHOM cpene. JIyu cBera.
ToueuHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne H300paKeHUH B INIOCKOM 3epKaie.

[Ipenomienue cBeTa. 3aKOHBI PEJIOMIICHHUS CBeTa. AOGCOIIOTHBIN MOKa3arenpb npenomieHus. [lonHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHblil yroi MoJgHOro BHyTPEHHETO OTPAKEHHUS.

Hucniepcus csera. ClioxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparoye u pacceuBarolive JMH3bl. ToHKas guH3a. POKYCHOE PacCTOSHUE U ONTUYECKasl cuila
TOHKOM nuH3bI. [locTpoeHne m3o0paxeHuil B coOMparolMX M pacceuBarouux JuH3ax. Dopmyna TOHKOM
JIUH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

BonroBas onrtuka. WuTtepdepenmnus cera. KorepeHTHbIE HCTOYHHKH. YCIIOBUS HAOIIOICHUS
MakCUMyMOB M MHHHUMYMOB B MHTEPQEPEHLIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakus ceera. Judpaknuonnas pemérka. YciaoBue HaOMIOJEHHS TVIaBHBIX MaKCHMYMOB MpH
NaJieHM MOHOXPOMATHUECKOI0 CBeTa Ha TU(PaKLMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U MPAaKTUYECKOE NMPUMEHEHHE: OUKH, JIyna, oToannapaT, NpOSKIMOHHBIN
anmapar, MUKpOCKOII, T€JIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKeHHE U IpejoMieHne ceeta. OnTruueckue npruOopsbl.

ITonHoe BHyTpeHHEe oTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nudpakuuu cera.

Habmtonenue nucnepcuu cBeTa.

[TonydeHune cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKIHOHHON PELIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanue cBONCTB 300paKeHH B TMH3AX.

HabmtoneHnue nucnepcuu cBeta.

Paznen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
['panuubpl  NPUMEHUMOCTH  KJAacCHYeCKOM  MexaHwku. [locTynaTel  crenuaibHOHM — TEOpUHU
OTHOCUTCIIbHOCTU: HWHBAPUAHTHOCTHL MOAYJId CKOPOCTH CBETA B BAKYYMC, NPHUHIOHUII OTHOCUTCIIBHOCTHU
DUHIITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHH U COKPAIIEHUE JTUHBI.
DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.
CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.



Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.

OtkpbiTne u uccinenoBanue ¢dorodddekra. Onbitel A. I'. CroneroBa. 3akonbl ¢otodrddexra.
VYpasuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuia» horodrddekra.

Hasnenue ceera. Oneitel 1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoHCTBa M MpakTUUYECKoe MpUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3dPeKT Ha YCTAaHOBKE ¢ TUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

CBeTOqHOI.

Conneunas Gartapest.
Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -uactuil. [lmaneraphas Monenb
atoMa. [loctynarel bopa. M3nyuenue u morunomeHue (GpOTOHOB MpU IMEPEXOA€ aToMa C OJHOTO YpPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEN SHEPrUU aToMa BOJIOPO/Ia.

BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprnyCkyasspHO-BOJIHOBOW 1yanu3M.

CHoHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IMPUMEHEHHE: CIEKTPaJbHBbIM aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nnHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

DKCIepUMEHTBI, JOKA3bIBAIOIIME CIIO)KHOCTh CTPOEHUs sipa. OTKpbITHE PaMOaKTUBHOCTH. OTbBITHI
Pesepdopna mo ompesneneHuio cocraBa paguoakTUBHOrO u3iaydeHus. CpoiictBa anbgda-, Oera-, ramma-
M3Iy4eHus. BiausiHue paioakKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHEe MpoTOHa M HeWTpoHa. Hyknonnas mozens siapa ['eitsenGepra—lMBanenko. 3apsin sijpa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DOneKTpOHHBIH M TMO3UTPOHHBIM  Oera-pacman. ['amma-uznydenue. 3akoH
paZaMoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
AnepHsle peakunu. JleneHne U CUHTE3 SAED.

Snepubiii peaktop. TepmosiaepHbiit cunHTe3. [IpoGiieMbl M TNEpCHEKTUBBI SIIEPHON HHEPTETHKH.
DKOJIOTHYECKHE aCIEKThI sIIEPHON AHEPTETUKH.

DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
Metozbl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUII.
dyHnnameHTaIbHBIE B3auMoAeHCTBUA. EquHCTBO (hr3nyeckoil KapTHHBI MHpA.

TexHudeckue ycTpoWcCTBa M IPAKTUYECKOE NPUMEHEHME: NO3UMETpP, Kamepa BuilbcoHa, snepHbIN
peakTop, aToMHast 6omoa.

Jlemoncmpayuu
CuéTunK HOHU3HUPYIOUTUX YACTHII.



Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKinasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUMU.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ComHua u 3BE34. 3BE3BI, MX OCHOBHBIE
XapakTEepUCTUKU.  Jlmarpamma  «CHEKTpaslbHBIA  KJacC  —  CBETHUMOCTBbY».  3BE3Abl  IJIABHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TVIABHOM IIOCIIEIOBATEIbHOCTH.
Buytpennee ctpoenue 3BE31. COBpEMEHHbIE NMPEACTABIEHUS O MPOUCXOXKIAEHUM U 3Bomonuu CoiHia U
3BE37. OTarbl )KU3HU 3BE3NL.

Mnineunsiii [1yTe — Hama ['anaktuka. [lonoxxenue u auxenue Connua B ["anakTtuke. TUIBI ranakTUkK.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B A/Ipax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3axkon Xa006ma. Pasberanue ramaktuk. Teopust bosbiioro
B3pbIBA. PENIMKTOBOE M3IIydeHME.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGnronennss HEBOOPY)KEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX TPHIIOKEHUH IS
OTIpe/IeNICHUs] TOJOXKEHHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus CeBepHOro
MOJTyHIapusi U sIpKUe 3BE3/bL.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro Ilyru.

O06o0maroniee NoBTOpPeHUE

Poinb (pu3nky 1 acTpOHOMHMM B 3KOHOMUYECKOH, TEXHOJIOIMYECKOMN, COLMAIbHON U 3TUYECKOH cdepax
JeSITeTbHOCTH YeJIOBEKa, POjb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHOW HayyHOW KapTHHE MHpa,
posib (pusmyeckoit Teopuu B (HOPMHUPOBAHMM TPEACTABICHUN O (U3HMYECKOW KapTHHE MHpa, MECTO
¢u3nyecKkoil KapTHUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAayUYHBIX IPEACTaBICHUI O
IIPUPOJIE.

MexnpeamerHblie CBA3U

Nzyuenune xypca ¢puzuku 6a30BOro ypoBHs B 11 Kjacce oCymecTBISIETCS ¢ YIETOM COJIEPKATEITHHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOIOTHH.

Mescnpeomemuvie nouamus, CBA3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4yHbI (akT, rumoresa, (¢u3NYecKas BEIWYMHA, 3aKOH, TEOpHs, HaONI0IeHHe, 3KCIIEPUMEHT,
MOJIETTUPOBaHUE, MOIeIIb, U3MEPEHHE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC,
TaQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOIHBIE JJIEMEHTAPHBIX (YHKIMHA, TPU3HAKK MOJAO0HS
TPEYTroJIbHUKOB, OINpe/ieiIeHHE II0OMAAN IIIOCKUX GUryp u oobéMa Tell.

buonocus: anextpuueckue SABJIEHUS B )KUBOM pUpOJIe, KoseOaTeNlbHbIe IBUKEHUS B )KUBOM IIPUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, AEHCTBUE pajiiallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TN, MEXaHU3MbI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpagpus: MmarHUTHBIE TTONTIOCA 3€MIIH, 3aJIe)KH MarHUTHBIX Py, GOTOChEMKA 3€MHOM MOBEPXHOCTH,
IIpeICKa3aHue 3eMIIETPSICEHUM.

Texunonocusi: JVMHUM  DJIEKTpOIIEpeNad, TIEHEpAaTOp IEPEMEHHOIO TOKA, 3JIEKTPOJBMUIraTellb,
WHIYKIIMOHHAS TIeYb, pajap, paIuonpuEMHUK, TeIeBU30p, aHTeHHA, Tenedor, CBY-meub, mpoeKInoHHbBIN
anmnapart, BOJJOKOHHAs ONTHKA, COHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOTO TpenMera «Du3uka» HA YPOBHE CpeaHEro o0miero obpa3oBaHus (0a30BBIMA
YPOBEHb) JOJDKHO OOECIEYUTh MOCTHIKCHUE CICAYIOIINX JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS Y4eOHOTO mpeamera «Pu3nKay JOHKHbBI OTPaXaTh TOTOBHOCTD H
CHOCOOHOCTh OOy4arolUXCsi PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUil, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, paCIIMpPEHHWE >KU3HEHHOTO OIbITa W  OIBITa
JEeSTEIbHOCTH B IIPOLIECCE pealli3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATENIbHOM JESTENbHOCTH, B TOM
quclie B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00yYArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO WICHA
POCCHIICKOTO 00I1IECTBA;

MPUHATHE TPAIUIIMOHHBIX 00IEYEeTTOBEUECKUX TYMaHUCTHUECKUX U IEMOKPAaTUIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBa, y4acTBOBATh B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHU3aliuy;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HWHCTUTYTAaMH B COOTBETCTBMM C MX (YHKUIUSMHU U
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, AOCTH)KEHMSM POCCHUHCKHX YYEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE pEIIEHUs, OPUEHTHUPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ICTETUUYECKOE OTHOIIEHUWE K MHUpPY, BKIIOYAs JCTETUKY HAy4yHOIO TBOPYECTBA, IPHUCYLIETO
¢duznyeckoil Hayke;

5) Tpy/10BOr0o BOCIIMTAHUS:

UHTEpEC K pPa3IUYHbIM cdepaM NpodhecCHOHATBLHOM JesTeNbHOCTH, B TOM YHCJE CBS3aHHBIM C
Gu3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuu M peann30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JaCTH (PM3UKHU HA MPOTSKEHUU
BCEH KHU3HU,

6) 9K0JIOTHYECKOT0 BOCTIUTAHHUS:

c(OPMHPOBAHHOCTH SKOJIOTUYECKON KYJIBTYphl, OCO3HAaHUE TTI00AIBHOTO XapaKTepa 3KOJOTHYECKUX
npo0em;

IJTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBHII B OKPYXAaIOIIEH Cpele Ha OCHOBE 3HAHUA ILenel
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIpeHHe OMbITA AEATEIbHOCTH 3KOJOTHYECKON HAIpPaBJIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUI
1o (usuKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSA
(bU3UYECKON HAYKH;

OCO3HAHWE I[IEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B TMpoOIEecCe U3YYCHHS (PUUKH
OCYHICCTBJIATL IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YueOHbIE e CTBUS
ba3oBble Jornyeckne AeMCTBUSA:

CaMOCTOATENIbHO (hOPMYJIHUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIISTh 1NN JEATeIIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUHN UX TOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIAH PEIICHUS TPOOJIEMBI C YYETOM aHAIM3a HMMCIOIIMXCS MAaTEPHATBHBIX |
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHHMBATh COOTBETCTBUE PE3YyJbTATOB LEISAM, OLIECHUBATh
PHUCKH MOCTEACTBUMN ACATEIBHOCTH;

KOOPJIMHHUPOBAThH U BHIMOIHITH PA0OTY B YCIIOBUSAX PEAbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciie10BaTeIbCKHE AeHCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHSATUSIMHU ¥ METOaMU (PU3HUSCKON HAYKU;

BIIaJIETh HaBBIKAMU Y4e€OHO-MCCIIEIOBATENbCKOM U MPOEKTHOM [eATeNbHOCTH B oOnactu (pusmkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOHCKY METOJIOB peIIeHHs 3anad (pu3ndeckoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

BIIQJIETh BUJAMU JEATEIBHOCTH 1O TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEPHpEeTalnH,
npeoOpa3oBaHMUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYAIMAX, B TOM YHUCIE MIPU CO3/IaHUU YUEOHBIX
MPOEKTOB B 00JacTH (HU3HKHU;

BBISIBJIATh NPUYUHHO-CJICJICTBEHHBIE CBS3M M AaKTyallM3UPOBATh 3aJady, BBIJIBUTAaTh TUIOTE3y €€
pemieHusi, HaXOJIuTh apryMEHTBhI JJIs JOKa3aTelbCTBa CBOMX YTBEPXKICHWUM, 3aJaBaTh MapameTpbl M
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJA€ PEUICHUs 3a/auyd pPe3yJbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4K B 00pa30BaTEIBHOMN ACITEIBHOCTH, B TOM YHCIIC TIPU
U3Y4YEeHUU (DU3HKHY;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacCTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Padora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMH TOJY4YeHHUS HWHPOpManuu (PU3HUECKOTO COJEpPKaHUS W3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MOUCK, aHATN3, CHCTEMATHU3AIMI0 M MHTEPIPETANI0 HHHOPMAITHHT
Pa3IMYHBIX BUJOB U (POPM MpEICTABICHHUS;

OILICHUBATH JOCTOBEPHOCTH HH(POpPMAIIHH;

WCIIONBh30BaTh CpeICcTBAa WH(DOPMAIIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHH B pEUICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX © JTHYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DU3MUECKOTO COJepKaHUs B pa3aU4HbIX (opMarax ¢ y4€TOM Ha3HAYCHHS
nH(OpMaLIUY U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANbHYIO (hOpMY MPEICTABICHUS U BU3YAIU3AIIUH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILLIECTBIIATh OOLEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh IPEAIOCHIIKY KOH(DIUKTHBIX CUTYallMi U CMAr4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHON U HHAUBUAYAIBHON paOdOThI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JECHCTBHUH ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOMXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATDH €M COBMECTHOM JAEATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JNEHCTBUS IO €€
JOCTUKEHHIO: COCTABIISITh IUIAH AEMCTBUM, paclpelesTh POJIU ¢ yYETOM MHEHUI y4aCTHUKOB, 00CYX/aTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KAayeCTBO CBOEr0 BKJIAJa M KaXIOr0 YYaCTHHKAa KOMAaHIbl B OOLIMI pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C MO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETHYECKOE IIOBEICHHUE B Ppa3JIMYHBIX CUTYAaLUAX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITMATHBHBIM.

PeryisiTuBHbIE YHHBepCcaJIbHbIE yUeOHbIe IeiicTBUS
Camoopranmszaums:

CaMOCTOSITENTFHO OCYIIECTBIISTH MO3HABATEIFHYIO JEATEIHHOCTh B 00JIACTH (PU3UKU U aCTPOHOMHUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENTLHO COCTaBIATH IJIAH PEHICHHs] PACUETHBIX M KaYECTBEHHBIX 3aJay, MJIaH BBIMOTHEHUS
MPAKTUYECKON pabOTHI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHUH;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

pacImmpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh TPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO DPYAULIUH B 00JaCTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHE
Pe3yIbTATOB LEISIM;

BJIaJIETh HABBIKAMH TI03HABATEIILHOW pe(IeKCHH Kak OCO3HAHHS COBEPIIAEMBIX ACUCTBUN U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHU;

WCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 HX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U aQpTYMEHTBI IPYTHX TIPH aHAHU3E PE3YJIbTaTOB JCITCIbHOCTH,

MIPUHUMATD Cce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATHh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mponecce goctuxkeHus] TMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbl 1O (PHU3UKE Al YPOBHSA
cpenHero ooOmero o60pazoBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIA HHTEIIEKT,
Ipernoiararomuil copMUpOBaHHOCTb:

CaMOCO3HAHUS, BKIIOYAIONIET0 CIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBLHOE COCTOSHUE, BUIETH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceO€;



CaMOpEryJIUPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM M3MEHEHHUSM U MPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO LIeJIM U YCHEXY, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/IA U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIMOHAIILHOE COCTOSIHUE APYTUX, YUUTHIBATH €TO
IIPU OCYILECTBIICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JTEFOJABMH,
3a00TUTHCA, TPOSBIATH HHTEPEC U pa3peiiaTh KOHPIUKTHL.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kjaacce nmpeaMeTHBIC pe3ysIbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpHUMEpax poyib U MecTo (pu3mku B (HOPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOH ACSITEIBHOCTH JIHOJEH;

YUUTBHIBaTh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJENIeH: MaTephaibHas TOdYKa,
WHEepLHaIbHas CHCTeMa OTCuY€Ta, aOCOJIOTHO TBEPAOE TENO, MICANbHBIN ra3, MOJEIH CTPOEHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN AJIEKTPUUECKUI 3apsi]i IpU pelieHuu GU3NYECKUX 3a/1a4;

pacro3HaBaTh (PU3NYECKUE SBICHHS (TIPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpUM CTPOEHHUSl BEIEeCTBA M JJIEKTPOAMHAMMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE TMaJeHHe Tel, ABMKEHHE M0 OKPYKHOCTH,
MHepLus, B3aumojeiicteue tei, 1uddysus, OpoyHOBCKOE JABMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX Te,
M3MEHeHHe 00bEMa TeN MPHU HarpeBaHUU (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApEHUE, KOHIEH CAIHs,
IUIaBJIEHNE, KPUCTAIIM3alus, KHUIIEHHWE, BJAXHOCTh BO3/lyXa, IOBBIIEHUE MJaBJICHHUA Tra3a IMpU €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBSI3b MEXAYy IlapaMeTpaMHM COCTOSIHMS Tra3a B H30Ipoleccax,
NIEKTPU3aLMs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OIUCHIBaTh MEXAaHUYECKOE JIBUKEHHE, HCMONb3ys (U3NYECKHE BEIMUYMHBL: KOOpAMHATA, IYTbh,
NepeMelIeHe, CKOpOCTh, YCKOpEHHE, Macca Teja, CHUjla, HUMIYJIbC Tella, KUHETUYecKas DSHeprus,
MOTEHLIMAJIbHAsl PHEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKass MOIIHOCTH;, NPH ONUCAHUU MPABUIBHO
TPaKTOBaTh (PUIUYECKUN CMBICT HCIONB3YEMbIX BEIWYUH, MX OOO3HAYEHHS M EIUHUIBI, HAXOIWTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONMCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHHUS, HCIONB3Yys (U3HUECKUe
BEJIMYMHBI: JIaBJI€HHE Tra3a, TeMIepaTypa, CpelHssl KUHETHYecKas HHEpPIrusi XaoTUYECKOTo JBH)KCHMUS
MOJIEKYJI, CPEIHEKBAJPAaTHYHAsI CKOPOCTh MOJIEKYJ, KOJMUYECTBO TEIJIOTHI, BHYTPEHHSSI dHEprus, padora
raza, Ko3(QUIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOI'O IBUTATEINS; MPH OMUCAHUU IMPABUIBHO TPAKTOBATh
(bu3NYeCKUi CMBICT HUCHOJB3YEMBIX BEJIWYMH, WX OOO3HAUEHMsS] U E€IUHUIBl, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;

OINMCHIBAaTh W3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCTOJNb3Yysl (PU3MUECKUE BEIWYHMHBL: AIIEKTPUUECKUH 3apsijl, JNEKTPHUECKOE I0JIe, HANpsHKEHHOCTh IO,
MOTEHIIMaJ, pa3HOCTh MOTEHLHMAJIOB; IPH ONUCAHWM MPaBWJIBHO TPAKTOBaTh (PU3UYECKUII CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS W EIUHUIIBI;, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO
(U3HUYECKYIO BEIMYUHY C APYTUMHU BETHUYNHAMU;

aHAJTM3UPOBATh (PU3MUECKUE TPOLIECCHl U SBJICHUS, UCIONb3YS (U3NUYECKUE 3aKOHBI U MPUHIUIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3UIIMY CHJI, TPUHIUIT PABHONIPABUS MHEPLMAIBHBIX CUCTEM
OTCYETA, MOJEKYJISIPHO-KMHETHUUECKYI0 TEOPHUIO CTPOEHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBA3b CpEIHEN
KHHETUYECKOW JHEPIMH TEIJIOBOTO JIBIDKEHUS MOJIEKYN C aOCONIOTHOW TeMIlepaTypoil, MEpBBIA 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPaHEHUs HJIEKTPUYECKOro 3apsaa, 3akoH Kynona, mpum 3TOM pasinyarh



CIIOBECHYIO (HOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBUS (TpaHUIlbI, O0JIaCTH)
MPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAIITUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3auvarh
YCIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B IIOBCEIHEBHON )KU3HU;

BBINOJIHATH YKCIIEPUMEHTBI 110 UCCIICIOBAHNIO (PU3HUECKUX SBICHUN U MPOIIECCOB C MCIOIB30BAaHHEM
NpPSIMBIX W KOCBEHHBIX H3MEPEHHi, NPH 3TOM (OPMYJIHMPOBaTH MpoOiIeMy/3agady W THUIIOTE3Yy y4eOHOTro
IKCIIEPUMEHTa, COOUpPAaTh YCTAaHOBKY W3 TPEUIOKCHHOTO OOOpYAOBAaHHS, TPOBOAWTH OMBIT H
(hOopMyIIMpPOBaTh BBHIBOJIBI;

OCYIIECTBIISITh TPSMbIE M KOCBCHHBIC H3MEpeHHs (U3NYECKUX BEIMYHH, NPU ITOM BBIOMpPATh
ONITUMAJILHBIN CIIOCOO M3MEPEHUS M HCIIOB30BATh U3BECTHBIC METO/IbI OIICHKHU TIOTPEIIHOCTEH H3MEPCHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (U3WUECKHUMH BEIIMYMHAMH C HCIIOJIb30BAHUEM IPSMBIX
HU3MEpPEHUH, IPH 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATHh PE3yJbTaThl MOTYYCHHONW 3aBUCUMOCTHU
(bU3NYECKUX BEJTUYMH B BUJIE TAOJIUI] U TPApHUKOB, JA€TIaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS,

coOyoaTh MpaBwia OE30MacCHOrO TpyAa IpPH IMPOBEICHUM HWCCICAOBAHWA B paMKax y4eOHOTO
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATEIBHOCTH C  HCIOJIB30BAHHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYAOBaHUS;

pemarh pacy€éTHbIC 3a/1a4M C SBHO 33JaHHOM (U3UYECKON MOJICIBIO, UCIIOIb3Ys PU3UYSCKHE 3aKOHBI
Y TIPUHIIUIIBI, HA OCHOBE aHaJKM3a YCIOBHS 3aJa4d BHIOMPATh (U3UYECKYIO0 MOJIENb, BBIICIATh (PU3HUECKUE
BEJIMYHUHBI ¥ (OPMYIIBI, HEOOXOAMMBIE I €€ pEIICHHS, MPOBOIUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3UYECKON BEIIMUUHBL,

pelaTh Ka4eCTBEHHBIC 3a/1a4d: BHICTPAUBATh JIOTHYCCKH HEPOTUBOPEUUBYIO IIETIOYKY PACCYKICHHI
C OIIOPOM Ha W3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHSI,

WCIIOJIb30BaTh TPH PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHU IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTCPIPETAIMA W TMPEACTABICHUS YYeOHOW W HAYIHO-TIOMYJISIPHOU
uH(pOpMallUK, TONYYEHHOM W3 PA3NMYHBIX HWCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATH IMOJIy4aeMYIO
uH(pOpMaInIo;

MPUBOJIUTL MPUMEPHI BKJIAJIa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3WKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIONIb30BaTh TEOPETHUECKHE 3HAHMUA MO (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30MmacHOCTH MpHU 00pallleHuu ¢ TPUOOpaMU U TEXHUUYECKUMHU YCTPOUCTBAMU, IJII COXPAHEHHS 3JOPOBBS U
COOJTIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B TPYMIE C BBITOJHCHUEM PAa3IMYHBIX COIHMAIBHBIX POJICH, MIIaHUPOBATH PabOTy TPYIIIIHI,
paIoHaIbHO pPACIPENesATh O0S3aHHOCTH W TUIAHUPOBATH JAESATEIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
a/ICKBATHO OIICHUBATh BKJIA]] KaX/JI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCCMATPUBAEMO MTPOOIEMBI.

K xonmy o0y4yenns B 11 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JTOJDKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:

JEMOHCTPHPOBATh Ha MpHUMEpax poJib U MecTo (pu3uKku B (HOPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHKHU M TEXHOJIOTH, B IPAKTHUUYECKOMN NEATEIBHOCTH JIOJIEH,
IIEJIOCTHOCTh U €IMHCTBO (PU3NICCKON KapTUHBI MUPA;

VYHUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUSCKUX MOJICICH: TOYCUHBIN IIICKTPUICCKUI
3apsij, Jy4 CBEeTa, TOYCUHBIH MCTOYHUK CBETA, SAEpHAs MOJENb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO sijipa
MIPH pelIeHur (PU3HUECKUX 3a/1a4;

pacro3HaBaTh (U3MUYECKHE SBJICHHS (MPOIECChI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: AIIEKTPHUYECKAsl POBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHMUTHOE JICWCTBHUS TOKAa, B3aWMOJCWCTBHE MArHHUTOB, OJJIGKTPOMATHUTHAS WHAYKIUS, JCHCTBHE
MarHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM M JBHXKYIIUICS 3apsif], DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI,
NPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETa, OTPaKEHHWE, IMpelloMIIeHHe, WHTepdepeHIwms, audpakmus u
MOJISIpU3aIisl CBETa, JUCHEpPCHs cBeTa, doTodnekrpuueckuii d3pdext (hoTodrddekrt), cBeToBOE MaBICHHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHASI U HCKYCCTBEHHAs PaIMOAKTHBHOCTb;



ONMCHIBATh WM3YYEHHBIE CBOMCTBAa BemlecTBA  (dIEKTPUUECKHE, MArHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO MTPOBOJMMOCTh PA3IMYHBIX CPE) W IEKTPOMArHUTHBIEC SBICHUS (TIPOIECCHI), HCIOIb3YS
¢u3nvecKkre BENIWYMHBL: JEKTPUYECKUNA 3apsj, CHJIa TOKa, SJEKTPUYECKOE HANpsDKEHHUE, SJIEKTPUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAIOB, HJIEKTPOABIDKYIIAS CHJA, paboTa TOKA, MHIYKIHMS MarHUTHOTO
noist, cuiaa Awmmepa, cuia JlopeHna, HHAYKTUBHOCTh KATYIIKH, HEPTHs AJICKTPUYECKOTO M MarHUTHOT'O
HoJel, MepuoJ M 4YacToTa KojeOaHWH B KoieOaTeNbHOM KOHTYpE, 3apsili M CHJla TOKa B IIpolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHMH, (POKYCHOE pacCTOSHHE W ONTHYECKas CHUjia JIMH3BI, PH
ONMCAaHWM TMPABHIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYUH, MX OOO3HAYECHUS U
eIMHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUUHY C APYTHMH BEITHYHHAMH;

OIMCHIBATh W3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3ysd (HU3MYECKHE BEIUYHHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, YHEPTUS U UMITYJIC (OTOHA, MEPUOJ
MOJTypacIiaga, SHEPTHsl CBA3M aTOMHBIX S/I€p, MPH ONMHMCAHUH IPABMWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHHUIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIUE JIaHHYIO
(bHU3MYECKYIO BETMYHHY C IPYTUMH BEJIMYNHAMU, BEIYUCIATH 3HAUCHHE (PM3MYECKOI BEITMIUHBL;

aHATM3UPOBATh (PM3MUECKUE TPOLECCHl M SBJICHUS, MCIONB3YS (U3NYECKHE 3aKOHBI U MPHUHIUIIBL:
3akoH Oma, 3aKOHBI TOCJIEOBATEILHOTO M TMapaJIeNbHOIO COCTUHEHHS MPOBOJHUKOB, 3aKOH JXKOymsi—
Jlenna, 3aKOH 3JEKTPOMAarHUTHON WHIYKLUH, 3aKOH NPSMOJIMHEHHOIO PAacCHpOCTPAHEHUS CBETA, 3aKOHBI
OTPa)KEHMsI CBETa, 3aKOHBI MpPEJOMJICHUS CBeTa, ypaBHeHHE OMHIUTeHHa a1 ¢orodddekra, 3aKoH
COXpaHEHHS SHEPTHH, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHs SJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHsS MAacCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmazaa, MpU 3TOM pa3indyarb
CIIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE W YCIOBHs (IPaHMIBI, OOJIACTH)
NPUMEHUMOCTH;

OTIpPEIeNIATH HAPaBJICHNUE BEKTOpA MHIYKIIMH MarHUTHOTO ITOJISl TPOBOJIHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh N300pakeHHE, CO3aBaeMOe MJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIeI0OBAaHNIO0 (PU3MUECKUX SIBIICHUH U MPOLECCOB C MCIOJIb30BAaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3TOM (OpMYyIUpoBaTh Mpobiaemy/3aiady M THIOTE3y y4yeOHOro
OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEMIOKEHHOTO OO0OpYAOBaHHsS, WPOBOJUTH OIBIT H
(bopMyIMpOBATH BBIBOAKI;

OCYILIECTBIIATh MpPsSMble M KOCBEHHbIE H3MEpEHHUs (U3MYECKHX BEJIMYUH, TMPU ITOM BBIOHMpATH
ONITUMAJIBHBIN CIIOCO0 M3MEPEHUs M HCIIOIB30BATh U3BECTHBIE METO/IBI OIIEHKHU TOTPEIIHOCTEH H3MEPEHUI;

WCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH C MUCIIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU STOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEJIHMYUH B
BUJie TaOJIHIl U TPaUKOB, A€7aTh BRIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

coOmonaTh mpaBmia O€30MacHOTO TpyAa TMpPH IMPOBEIACHWW WCCIENOBAaHHNA B paMKax y4eOHOTO
OKCIIEPUMEHTa,  Y4eOHO-HCCIEeOBATENIbCKOH M TPOEKTHOH  JESITEIBbHOCTH C  HCIOJH30BAHHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 00OPYAOBaHUS;

pemaTb pacy€THbIC 3a/1a4M C SBHO 33JaHHOM (PU3UUECKON MOJEINbIO, UCIOb3YS (PU3UUECKUE 3aKOHBI
W TIPUHIIMIIBL, Ha OCHOBE aHaJM3a yCJIOBHS 33Ja4l BEIOMPATh (PU3UYECKYIO0 MOJEIb, BBIIEIATh (PH3UIECKUE
BEJIMYMHBI U (OPMYIBI, HEOOXOTUMBIE /ISl €€ pelIeHus, MPOBOAUTh PACYETHl M OICHWBATH PEaTbHOCTD
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pemaTh Ka4yeCTBEHHBIE 33/]a4i: BHICTPAUBATD JIOTHYECKU HETPOTUBOPEUUBYIO IETIOUKY PACCYKICHHUM
C OIIOpO¥ Ha N3yUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NYECKHUE SBICHUS,

UCTIONIF30BAaTh NPU PEIICHHH YYeOHBIX 33/a4 COBPEMEHHbIC HH()OPMAIMOHHBIC TEXHOJIOTHH JUIS
MOUCKA, CTPYKTYPHPOBAHHUS, HWHTEPHpPETAIMM M TIPEACTABICHUS YYEOHOH W HayYHO-TIOMYJISIPHOMN
uHbOpMAlUY, TIOJTYYEHHOW U3 pAa3lWYHBIX MCTOYHHKOB, KPUTHYECKH AaHAIM3MPOBATH MOIYYaeMYIO
nHpopMaIuio;

OOBSACHITH NPUHIMIBI ACHCTBHS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3nnyaTh YCIOBHS
uX 0€301acHOT0 NCIONIb30BaHUS B TOBCEAHEBHOMN KU3HH;



MPUBOJUThH MPHUMEPHI BKJIAZa POCCHUICKUX U 3apyOekKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCTOJb30BAaTh TEOPETHUECKUE 3HAaHUSA N0 (U3UKE B TOBCEIHEBHOW JKM3HM sl OOecredeHus
0€30MacHOCTH MpH 0OpaIeHNH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPONCTBAMU, JIJIsl COXPaHEHHS 3J10POBbS U
COOJTIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKaloIIeH cpefie;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPYyMIIbI,
palMOHANBHO pacHpeAesaTh O0S3aHHOCTH M IUIAHUPOBATH JAEATENBHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIIEI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
1.1 ®du3nka u METO ay4JHOTO MO3HA 2 Bubmmorexa IOK
: W3KMKa U METO/IbI HAYYHOT'O TIO3HAHHMSI
ARTHAYH https://m.edsoo0.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K
HHeMatia > https://m.edsoo0.ru/7f41bf72
bubnunoreka LIOK
2.2 7
Auraniica https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUS B MEXaHUK 6 1 1 bubmoreia LIOK
' OHPbT COXpATE © © https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' TEOPUH https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmuoreka [JOK
' ®a30BbIE MEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnunoreka LIOK
4.1 1 1
MeKTpOCTaTHI 0 https://m.edso0.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 1 1 bubmuorexa [{OK
' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. 9JIEKTPOJANHAMUKA
MaruautHoe nose. IeKTpOMarHuTHas bubmmnoreka HOK
1.1 11 1 3
WHTYKIIAS https://m.edso0.ru/7f41c97c
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkne U 3IeKTPOMATrHUTHBIE 9 1 bubmmnoreka HOK
' KosebaHus https://m.edso00.ru/7f41c97¢c
29 MexaHn4ecKne U 31€KTPOMATrHUTHBIE 5 1 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcHOBBI cIeIMANILHOM Teopun

4 1

bubanoreka LJOK



https://m.edsoo.ru/7f41bf72
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OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBON OIITHUKHA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenne atoma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 1 brbmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3nesn 6. OBOBLIAIOIIEE TIOBTOPEHUE
bu6nmorexa LIOK
6.1 4
Obobmaromee nosTopeiiie https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOYHOE IINTAHUPOBAHHME
10 KUIIACC
No KoymmuecTso yacos Jara DJIeKTPOHHBbIE HH(POBBIE
Tema ypoka
n/m Bcero Kontpoabubie IIpakTuueckme  H3y4deHHs:  0Opa3oBaTesibHbIE
padoThbI padoTbI pecypcbl
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®dusuka — Hayka o npupoje. Hayunsie

bu6mmoreka [IOK

! METO/IbI IIO3HAHKS OKPY/KAOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gpusuku B hopMUpOBaHUU
2 COBPEMEHHOM (El)ayqﬂoﬁ K(gpsnmi MUpA, B Bubnmorexa IOK
y . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeIbHOCTH JII0IeH
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MexaHI/I‘-IeCKOFOI;[BI/DKeHI/Iﬂ. [lepemerienue bubmorexa LIOK
’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
4 PaBHOMepHOE NpsSMONUHEITHOE ABUKEHUE Bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE MPAMOIUHEHHOE bubnnoreka [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majienue. Y cCKopeHue bubnuorexa [JOK
cBOOOIHOrO MageHUs https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nqnxenue. J(BmxkeHne bubnuoreka [IOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHumMn otHOCUTENBHOCTH ["anunes.
8 I/IEICpI_LIII/IaJ'IBHBIe cucreMsl orcuera. [lepBelii bubmorexa IOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpuHuun cynepno3unuu
9 cwit. Bropoii 3akon HII:IOTI(I)Ha JIJ}']IIS-{I ’ ) bubmmoreia LIOK
3 https://m.edsoo.ru/ff0c3be8
MaTepUabHON TOYKH
10 Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX bubnnorexka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUpPHOTO TsroreHus. Cuna bubnmnoreka [JOK
11
TsokecTH. [lepBas kocMHuueckasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cwua ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
13 Cua tpenust. Koadunment tpenus. Cuiia bubnmuotexa [JOK
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COIIPOTUBJICHUS ITPU ABUKCHUU TCJIa B
KHUAKOCTHU HUJIM Ira3c

HOCTyrIaTeJ'H:HOC " BpallaTCJIbHOC IBUKCHHUC
a0COJIFOTHO TBépI[OFO Teaa. MOMEHT CHIIBI.

https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK

14 [Tnedo cuitbl. YcioBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepUalIbHBIX TOYEK. MMIynbC cuibl. 3akoH bubnuorexa [JOK
COXpaHEHHsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
Pa6ora u moutHocTh cuibl. Kunetndeckas
16 SHEPrus MarepuaibHOi Touku. Teopema 00 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KWHETHYECKOI SHepTrun
ITorenmanesHas sueprus. [loreHunanbHas
17 SHEpPrus yrnpyro aeGopMupoBaHHON bubnnoreka [JOK
npyuHbL. [IOTeHIIMaIbHAS SHEPTUs TEa https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMIH
[ToTennuanpHbIe U HETIOTEHIIUATBLHBIE CHIIBI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
18 I/I3MCH§HI/ICM MexaHqucl:IKOﬁ SHEPTruu Brbmiorexa LIOK
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYEeCKON YHEPTUH
JlabGopaTtopHas pabota «MccnenoBanue cBsizu
19 PpabOTHI CHIIBI C I3BMEHECHUEM MEXaHUYECKOM
SHEPruM TeJla Ha MIPUMEPE PaCTIKESHHS
PE3UHOBOIO KI'yTa»
Kontponbnast pabora mo teme «Kunemaruka.
20 JII/IHaII:\)/II/IKa. BaEOHBI COXpaHECHHS B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubnmnorexa [JOK

KMHETUYECKOI Teopru. bpoyHOBCKOE

https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c3f76
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nswkenue. Auddysus

XapaKTep JABWXKCHUSA U BSaHMOHeﬁCTBHH

22 YyacTUl BeuiecTBa. Monienu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl
93 Macca monekyn. KonuuecTBo BemecTsa.
ITocrosinHast ABorazipo
24 TermoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. lllkana remneparyp Llenbcus
o5 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
26 KMHETUYECKOU 3Hep1131/II/Iy§BI/I)KeHI/I}IpMOJ'II)eKYJI. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c511e
VpaBuenue MenneneeBa-Kianeiipona
27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHnas pabota «lccrnenoBanue
28 3aBUCHMOCTHU MEXIY NapaMeTpamMmu
COCTOSTHHSI pa3pEKEHHOTO ra3a»
N3onpoueccel B uaeaIbHOM ra3e u ux bubnmnorexa [JOK
29
rpaduyeckoe mpeacTaBlIeHHE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEprus TepMOAMHAMUYECKOU
30 CHUCTEMBI M CTIOCOOBI €€ U3MEHEHUS. bubnuotexa [JOK
Konu4ecTBo Teruiorsl U pabora. BHyTpeHHsist https://m.edso0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UI€ATBHOTO Ta3a
31 Bunpr Terionepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.
32 Ki[)J'II/ILIeCTBO TETJIOTHI IPU Tnelnnonepenaqe. Bu6miorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriecc
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bub6nuorexa [IOK

MMPUMCHCHHUC K U30IIpoIcccaM

https://m.edsoo.ru/ffOc5efc
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34 HeoGpaTtumocTh npoieccoB B IpUpoe. bubnuoreka [IOK
Bropoii 3aKk0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreust u KII/ TernmoBoit bu6mmoreka [IOK
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/
37 DKOJIOTUYeCcKHe MPOoOIeMbl TEIUIOHEPTETHKI
38 O6o06maromuii ypok «MonekyspHas bubmuorexa [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Konrtponbnas padora mo reme
39 «MonpeKmepHI;s{ ¢u3uka. OcHOBBI Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bu6mmoreka [IOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAS M OTHOCUTEIbHAS BIAXKHOCTh bubnnoreka [JOK
BO3/yxa. HachleHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
42 aMmopdHbIe Tella. AHU30TPOIIHS CBOMCTB bubnuotexa [JOK
KpHCTa/UIOB. JKHIKHEe KpHCTaLTbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBneHue u kpuctauuzanus. Y aenbHas bubnnorexka [JOK
TerioTa riasieHus. Cyonmumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro H6ajgaHca bubmorexa IOK
https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Tea. DIEKTPUIECKUH 3aps. bubnmnoreka [JOK
JIBa BUA DIEKTPUUYECKUX 3apsIOB https://m.edsoo.ru/ffO0c6bcc
[IpoBOAHUKY, TUAIEKTPUKHA U
46 nfnyn}l)IOBollH:IIKH. 3a1ch:H COXpaHECHHSI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsia
47 Bsaumogpeiictue 3apsaaoB. 3akoH Kynona. bub6nuorexa [IOK

ToueuHbI AEKTPUUECKUI 3aps]T

https://m.edsoo.ru/ffOc6ced
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Hanpssk€HHOCTB IEKTPUUECKOTO MOJIA.

48 [IpuHIMT Cymeprno3uIuu ICKTPUIECKUX Bu6morexa LIOK
o . https://m.edsoo.ru/ff0c6df2
nosielt. JIuaum HanpsHKEHHOCTH

49 PaboTa cui1 371eKTpOoCTaTHUECKOTO MOJIS. bubnuorexa [JOK
[Moreniuain. Pa3HOCTh MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 3HI:3KTpI([)0TaTquI<[:K0M HOIJ)Ie. bubmmorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTb
" bubnuorexa [JOK

>1 ueKTposMKocTs. Korercatop https://m.edsoo.ru/ff0c7126

59 DNEeKTPOEMKOCTH TJIIOCKOTO KOHACHCATOPa. bubnuorexa [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas pabora "M3mepenue 1
ANEKTPOEMKOCTH KOHJeHcaTopa'

[IpuHumMI nelcTBUSA U IPUMEHEHNE

54 KOHJIEHCATOPOB, KOMMPOBAJILHOTO aIapara,
CTpyHHOTO MpUHTEpa. DIEeKTpocTaTHYecKas
3alMTa. 3a3eMIIeHUE IEKTPONpUOOpOB
DIEKTPUIECKUN TOK, YCIOBUS €T0

55 cymectBoBaHusl. [locrosanbi Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Owma s yyacTka IenH
[TocnenoBarenbHOE, TapauieabHOE,

56 CMENIAaHHOE COEIMHEHNE ITPOBOTHUKOB. 05 bu6mmorexa [IOK
JlabopatopHnast pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COSTMHEHHSI PE3UCTOPOBY

57 PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO TOKA. bubnnorexka [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma IlJ'Ii{ MOJIHOU (3aMKHYTOM) Bu6morexa LIOK

58 anekTpudeckoi nenu. Koporkoe 3aMbikanue. 0.5

JlaGopatopHas pabota «3mepenue D/1C

https://m.edsoo.ru/ffOc7ae0
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HNCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS

DNeKTPOHHAs TPOBOJUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb COTPOTHUBIICHUS

59 METAIIJIOB OT TEMITEPaTYPHI.
CBepXInpoBOAUMOCTh
60 DJeKTpUYeCKuil TOK B Bakyyme. CBoiicTBa
3IEKTPOHHBIX TYYKOB
[TomynmpoBOAHHUKY, KX COOCTBCHHAS U
61 npm\}gfﬂas{ IIIIpOBOIII/IMOCTI). CaoiicTBa p—Nn- Bubmiorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI
DNEKTPUUECKHUIA TOK B paCTBOPaX H
62 paciiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DNEKTPUYCCKHMA T?K B ra3ax. ) BuGmiorexa [IOK
63 CaMOCTOSATETHHBIA U HECAMOCTOSITSILHBIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 HpaKTIlz‘{eCKOC HpI/l:MeHSHI/Ie.};_IpI:lBI/IJIa bubmorexa IOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU
. bu6nmoreka [JOK
65 O0606mmanmui ypok «IeKTPoInHAMUKA» https.//m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «nektpocratuka. [locTostHHBIN bubnuorexa [JOK
9JIEKTPHUUECKUI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpeaax»
67 PesepBHblit ypok. KonTponbHas paboTa no bubnnorexka [JOK
Teme "DIeKTpoanHaMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. OGo0maronmii ypok mno bub6nuorexa [IOK

TtemaM 10 kiacca

https://m.edsoo.ru/ffO0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 4

11 KJIACC

N KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJ‘IbeIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTe.Hbele

n/n Bceero H3yYeHUs

padoThbI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U UX
B3auMo/ieiicTBue. MaruutHoe noJie. Bektop 1 bu6mmoreka [IOK
MarHUTHOW MHAYKIMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1ose MPOBOJHHUKA C TOKOM.
OmnbIT DpcTena. B3§HMoieﬁCTBHe 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
JlaGopaTtopHnast pabora «3yuenue 1 1 bubnuorexa [JOK
MarHUTHOTO TOJISl KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJIHUK C
tokoM. Cunia Amriepa. JlaboparopHast pabota 1 1 bubnuoteka [JOK
«HccnenoBanue AeHCTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
€fCTBHE MarHUTHOTO TIOJIS Ha
I[I[BI/I}KyHIyIOCSI 3apsoKeHHYIo yactuiy. Cuna 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cunsl Jlopenua
DOnexkTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHUTHOM MHAYKIuHU. DJ(C 1
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes
JlaGopatopHas pabota «/ccnenoBanue 1 1 bubmuoreka [IOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUM https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HNE CAMOMHTYKIUY. 1 bubnnorexa [JOK

OJIC caMOMHAYKIIUHA. DHEPTUS MAarHUTHOTO

https://m.edsoo.ru/ff0ca600
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IOJISI KaTyHIKKU C TOKOM. SHGKTpOMaI‘HI/ITHOG
I10JIC

TexHuuyeckue ycTpoiCcTBa U UX MPUMEHEHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,

o AJIEKTPOJIBUTATEINb, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb

10 O6o06maromuii ypok «MaraHuTHoe moJie. bu6mmoreka [IOK
DJIEKTPOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTponbhas pabota no reme «MarHutHoe bubnnorexa [JOK
nose. DISKTPOMArHUTHAS MHIYKIHS https://m.edsoo.ru/ff0cad58
CB000THBIC MEXaHUYECKHUE KOJICOaHMUSI.

12 ["apmonnueckue konebaHus. Y paBHEHUE bubnnorexa [JOK
rapMOHHYECKUX KoyieOanwuii. [IpeBpamienne https://m.edsoo.ru/ff0caf06
SHEPrUU
JlaGopaTtopHnas pabora «McciaenoBanue

13 3aBUCHMOCTH TIEPHO/1a MAJIBIX KOJICOaHUM
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

KoneGarenbHblil koHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUS B MI€aIbHOM
14 KOJ'IC6I:1T€J'II>HOM KOHTYpe. AHAJIOTUS MEXTY Brbmiorexa LIOK
https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U 3JIEKTPOMArHATHBIMHU
KoJIeOaHHSAMHU
®opmyna Tomcona. 3aKoH COXpaHEHUS
15 3HeI;FIZH B HUACAILHOM KOJ‘ICGaTIe)J'ILHOM bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBieHue o 3aTyXarOMKUX KOJIeOaHUSIX.

16 BrinykeHHBIE MEXaHUYECKUE KOICOaHMSI. bubmuorexa [JOK
Pe3onanc. BeiHyX/1eHHBIE https://m.edsoo.ru/ffOcbhb86
AIIEKTPOMArHUTHBIC KOJIEOaHUs

17 ITepemenHbIil ToK. CHHYCOMAAIBHBII bubnuoreka [IOK



https://m.edsoo.ru/ff0cab82
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[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO
TOKa. AMIUIUTYJHOE U IEUCTBYIOILIEE
3HA4YECHME CUJIBI TOKA U HAIIPSKECHUS

https://m.edsoo.ru/ffOchd34

Tpanchopmarop. [IpousBoacTso, nepenava u

18 noTpeOIeHNE IIEKTPUIECKON SHEPTUU
VY CeTpolCTBO U TPAKTUYECKOE TPUMEHEHUE
19 BJIeIprI/I‘leCKOFOPSBOHKa reHepzTopa bubmmorexa LIOK
" https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JTIMHUN 3JIeKTponepeaayd
DKOJIOTHYECKUE PUCKH TIPH MTPOU3BOJICTBE
20 ANEKTpOodHEpruu. KynbTypa ucmnonb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
MexaHu4eckre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [JOK
pacnpoCcTpaHeHHsI U JJTHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Toniepeunblie 1 MPOIOILHBIE BOTHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNEeKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuoreka [IOK
ckopocTb. [1Ikana ek TpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI PATUOCBSI3U M TEJICBUICHHUS.
PazButue cpencts cBszu. Pagnonokamus
bu6mmorexa [IOK
25 KonTponpHas padorta «KoaeOaHus U BOTHBD https://m.edsoo.ru/ff0cc6fe
[IpsimonuHeitHOe pacipocTpaHEeHUe CBETa B
26 O;)Hopo;[Hoﬁ cpez(i. T(I))qquI{)LIIZ HCTOYHHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 HOI():TpOCHI/Ie n300pakeHuii B EJIOCKOM bubmorexa IOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
28 IIpenomnenue ceera. [loHOE BHyTpeHHEE bubnnorexa [JOK

oTpaxxeHue. [IpeneabHbli yroyi noJIHOTro

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHETO OTPAXKEHUS

JlabopaTtopHas paborta «3mepeHue

bu6mmoreka [IOK

29 1oKazareJss MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 dopmyia TOHII)COﬁ JIMH3BI. gBeaneHHe Bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHnas pabota «lccrnenoBanme
CBOWCTB M300paXCHU B JIMH3AX)
Hucniepcus cBeta. CIIOXHBIN cocTaB 0e10ro
32 cera. L[Ber. JlabopaTopHas pabora
«Habmonenne nucnepcun cBeTay
33 Hurtepdepennus cBera. {udpakmus ceera. bubnnoreka [JOK
JudpakiipmonHas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPsI U YCTPOUCTBA U
YCIIOBHS UX 0€3011acHOTO IPUMEHEHUS
['paHuUIbI MPUMEHHUMOCTH KJIACCHUYECKOM
36 szaHEKH. li)_IOCTy'J'IaTBI CHEIHNAabHOMN Teopuu bubmorexa IOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
37 OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH. bubnuotexa [JOK
3amMejicHre BPEMEHHU M COKPAIIICHNE JITTHHBI https://m.edsoo.ru/ffOcfa42
DHeprus v UMIYIbC PENITUBUCTCKOM
38 '—IaCTI:/IHBI. CBS[SLyMaC(I:)I)I C DHEpruen u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHS TIOKOSI
KonTtponbHas padora «Ontuka. OCHOBBI bubnuorexa [IOK
39 .
CHEIUAILHON T€OPUHU OTHOCUTEILHOCTI) https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. Dueprus u bubnnorexa [JOK
40
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkprITHE U HccaenoBaHue poTtodddexra. bubnnorexa [JOK
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Ompitel A. I'. CrosieToBa

https://m.edsoo.ru/ffOcffc4

3akonsl poTodrpdekra. YpaBHeHUE

. - bu6mmoreka [IOK
42 OitamreitHa s porosddexra. «KpacHas https://m.edsoo.ru/ffod015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbrtel [1. H. JIeOenera. bubnmoreka [JOK
XuMHYECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
44 npuMeHeHue: GoTo3JIeMEHT, (POTOJaTUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3amad mo teme «DI€MEHTBI bu6mmoreka [IOK
KBaHTOBOM ONTHKI» https://m.edsoo.ru/ff0d0302
Monens aroma ToMmcoHa. OnbIThI
46 Pe3§p(1)opﬂa 10 PACCESTHUIO Ol-YaCTHII. bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHast Moenb aToMa
bu6mmorexa [IOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
N3nydenne u norionieHrne GOTOHOB IPHU
48 nepey;one aToMa C ozliloro y(f)OBHs[ 3H€II))FI/II/I bubmmoreia LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunasl cnektpos
BonHoBbIE cBoliCcTBa yacTull. BonHsI e
bpoiinsa. KopnyckynsipHO-BOJIHOBOMI bubnuoreka [IOK
49
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITydeHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
50 Pe3el;q)opﬂ£ rflo OTIpe/ICTICHUIO COCTaBa Bu6miorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3TyYCHHS
CsoiicTBa anb(a-, 6era-, ramMma-u3Iy4eHuUs.
51 Brnusinue pagnoakTUBHOCTH Ha JKUBBIE
OpTaHU3MBI
59 OTKpbITHE TPOTOHA U HEUTpPOHA. M30TOTIHI. bubmuotexa [JOK

Anbda-pacnian. INeKTPOHHBINA U

https://m.edsoo.ru/ff0d1162
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53

54

55

56

MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3IIy4eHUE

OHeprusi CBS3U HYKJIOHOB B sijipe. SlnepHble
peakuuu. SAnepHeiit peaktop. I[Ipobmemsl,
NEPCIIEKTUBBI, IKOJIOTUYECKNUE ACTIEKTHI
AIEPHOU SHEPrETUKH

DJieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaLUK 3JIEMEHTAPHBIX YaCTHII.
Kpymslii ctonn «®yHIaMeHTalIbHbIE
B3auMoelicTBrs. EquHCTBO u3ndeckon
KapTUHBI MUPa»

Bun 3Bé3nnoro neb6a. Co3Besaus, sipkue

3BE3/1bI, IIJJAHETHI, UX BUIUMOE JIBHIKEHUE.
Conreunas cucrema

Connue. ConHeuHas akTUBHOCTb. MIcTOuHMK
sHepruu CosHua U 3BE37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/IBI, MX OCHOBHBIE XapaKTEPUCTHKH.
3BE371BI ITIABHOM MOCIIE0BATEILHOCTH.
BuytpenHnee crpoenue 38€31. CoBpeMeHHbIE
NPEACTaBICHUS O MPOUCXOKICHUU U
sBosroru CosHIA U 3BE3]T

58

Muineunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
lNanmaxrtuke. I'anmaktuku. YEpHbIE OBIPHI B
Apax rajJaKkTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

60
61

HCpCH.ICHHLIC HpO6HeMLI ACTPOHOMUHU

KonTtponbHas pabota «1neMeHTHI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

ACTPOHOMMH U acTPOPUIUKI»

62

63

O6o06matromuii ypok. Poib ¢pusuku n
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON M STHYSCKON
cdepax AesITeNLHOCTH YeIIOBEKA
O6o6matomuii ypok. Poibs u mecto Gpusuku

U aCTPOHOMHUU B COBPEMEHHON HAyYHOM
KapTHUHE MHUpa

64

O6o6maromuii ypok. Pons ¢puzndeckoit
TeopuHr B (POPMUPOBAHHUH TTPEIICTABICHHUH O
bu3ryecKoit KapTHHE MHpa

65

O6o6maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B O0IIEM PSIY COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBJIeHI/Iﬁ (6]
HpUpoIe

66

67

PesepBHBI ypok. MarHuTHOE 110JI€.
DNeKTpOMarHuTHas MHIAYKIINS

PesepBHblil ypok. Ontuka. OCHOBBI
CIELNAJIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usuka.
DJIeMEHTHI aCTPOHOMUU U aCTPOPHUIUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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