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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOr0 YpOBHS Ha yPOBHE CpeIHEro oOIero oopa3zoBaHuUs
pa3zpaboTaHa Ha OCHOBE IOJIOKEHMM M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM
obOpaszoBaTenbHOM mporpaMmbl, mpenacraBieHHBIXx B PI'OC COO, a Takke c y4éToMm
denepanbHOil pabodeil mporpaMMbl BOCIUTAHWS M KOHLEMIUU TpernojaBaHus y4eOHOTO
npeamera «@Pusnka» B oOpa3oBarenbHBIX oOpranu3anusx Poccuiickoit denepanuu,
peanu3yrInX OCHOBHbBIE 00pa30oBaTesIbHbIE TPOrPAMMBI.

Copepxanue mporpaMMsbl 1o (Gu3MKe HampaBlieHO Ha (OpMHUpPOBAHHUE ECTECTBEHHO-
HayyHOU KapTuHbl Mupa oOydarommuxcs 10—11 kimaccoB mpu oOydeHnu ux (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIBLHOCTHOIO noaxona. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBanusM ®I'OC COO K MmiIaHUPYyEeMBIM JTHYHOCTHBIM, MPEIMETHBIM H
METanpeIMEeTHBIM pe3yiabTaTaM oOOydYeHHs, a TakKKe YYHUTHIBAaeT HE0OXOJUMOCTh
peaiv3alii  MEXKIPEAMETHBIX CBSI3ed (U3UMKU C E€CTECTBEHHO-HAYYHBIMU y4E€OHBIMU
npeaMeraMu. B Hell onpenensioTcs OCHOBHbBIC LIETH U3y4eHUs (PU3UKH Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus, MIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢pu3HKe BKIIOYAET:

® I[IJIaHUPYEMBIE PE3YNbTAThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM

Yrclie IPEeIMETHBIE PE3YNIbTATHI IO TOJlaM O0yYEHUS;

e cozaepxaHue yueObHoro npenmMera «dusmka» no rogam oOydeHuUs.

dusuka Kak Hayka o Haubosiee OOIIMX 3aKOHaX HPHUPOABI, BBICTyHas B KayeCTBE
y4eOHOro TpeaMeTa B IIKOJE, BHOCHT CYIICCTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUU 00
okpyxatorieM mupe. [IIkonbHBINH Kypc GU3UKH — CUCTEMOOOPA3YIOMIMIA 7l €CTECTBEHHO-
HAyYHBIX y4€OHBIX MIPEJIMETOB, IOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB
W SIBJICHUW, M3y4aeMbIX XUMHEH, Ouosioruei, gusnueckoil reorpadueil u acTpOHOMHUECH.
Hcnonb30BaHne W aKTUBHOE NMPUMEHEHUE (PU3NYECKUX 3HAHUM OmNpelesseT XapakTep U
pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOIMM B cdepe SHEepPreTMKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, MOJy4YeHUs] HOBbIX MAaTEepUAJIOB C 3aJaHHBIMM CBOMcTBamMH U apyrux. M3yuenue
(GbU3MKN BHOCUT OCHOBHOMW BKJaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KApPTHHBI MHpPa
oOydaromuxcsi, B pOpMUPOBaHHE YMEHHI NPUMEHSATh HAyYHBIM METOJ TO3HAHUS TpHU
BBITIOJTHCHUU UMHU YI€OHBIX UCCIICTOBAHUM.

B ocHOBy kypca ¢u3MKM JUIsl ypPOBHSL CpeAHEro oOIIero oOpa3oBaHMs MOJIOXKEH Pl
U7EH, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MIPUHIUIIBI €0 OCTPOECHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJIEPXKUT MaTepuaj U3 BCeX paslienoB (U3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCUUYECKOH,
TaK U COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuasl Kypca (U3NKH OOBEAMHEH
BOKpYT (u3nueckux Teopuid. Beaymum B kypcee siBnsieTcss GopMHUpOBaHUE NIPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus  NpeAnonaraeT  HMCIOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIHaNa (PU3NUECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS (PU3UKU C
pazBuTHEM 00IIecTBa, a TaKXke C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOIeMaMH.

Hoes npuxnaonoti manpasnennocmu. Kypc ¢Gu3uMky mnpeamnonaraeT 3HaAKOMCTBO C
HIMPOKUM KPYTOM TEXHMUYECKHUX U TEXHOJIOTMYECKHX MPHJIOKEHUM M3yYEeHHBIX TEOpUH U
3aKOHOB.



Hoes skonocuzayuu peannusyerTcst NOCPEACTBOM BBEICHHS 3JIEMEHTOB COAEpIKaHMUS,
NOCBAIIEHHBIX JKOJIOIMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C
pa3BUTHEM TEXHUKA M TEXHOJIOTUH, a TakkKe OOCYXAeHHs NpoOIeM pPalnOHAIHLHOTO
MIPUPOJIOTIONIE30BAHNUS M KOJIOTHUECKON O€30TTacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKH Ha YpPOBHE CPEIHEro o0IIero oopa3oBaHMsI
ABIISIOTCS (pu3nyeckue Teopuu ((hopMHUpOBaHUE MPEACTABIEHUI O CTPYKTYpE MOCTPOCHUS
¢usnveckoit TeopuH, poiM (PYHAAMEHTAIBHBIX 3aKOHOB M TMPHUHIIMIIOB B COBPEMEHHBIX
OPEJCTABIEHUSX O TMPHUPOJAE, TpaHUIAX MPUMEHUMOCTH TEOpHM, M ONHCAaHUs
€CTECTBEHHO-HAy4YHbIX SBJICHUI U IPOLIECCOB).

CuCTeMHO-IeATENBPHOCTHBIN TOAX0A B Kypce (M3UKH pean3yeTcsl MPexkIe BCEro 3a
CU€T OpraHM3alUU OJKCIEPUMEHTAIBHONW AEATEeIBHOCTH oOydaromuxcs. s 6a30Boro
YPOBHS Kypca (PU3UKU — 3TO HCIHOJB30BAaHHE CHUCTEMBI (PPOHTAIBHBIX KPaTKOBPEMEHHBIX
HKCIEPUMEHTOB M J1a00paTOPHBIX PabOT, KOTOPBIE B MporpaMMe 1o (puszrke oObeANHEHBI B
oOmMiA CIUCOK YYCHHYECKHX MPAaKTHUECKUX paboT. BrleneHne B yKka3aHHOM IepedHe
7a00paTOpHBIX pabOT, NPOBOJUMBIX JJIsi KOHTPOJIE U OLEHKH, OCYIIECTBISIETCS
y4acTHUKaMH 0OpPa30BaTEIbHOIO MpoIlecca HCXOJs W3 OCOOEHHOCTEH IUIAaHHPOBAaHUS U
ocHamieHns kaOuneta ¢usuku. [Ipm sToM obOecreunBaeTcs OBIaJE€HUE OOYUYAIOIIMMHUCS
YMEHUSMHU TPOBOJIUTH KOCBEHHBIE M3MEPEHHS, UCCIEAOBAHUS 3aBUCHMOCTEH (DU3MIECKUX
BEJIMYUH U TOCTAHOBKY OIBITOB I10 MPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbioe BHUMaHME yAeNseTCsS PEIIeHUI0 PACYETHBIX M KaueCTBEHHBIX 3aaay. [Ipu
ATOM JUTS PAcYETHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/1a4M C SBHO 3aJlaHHON (U3NIECKON
MO/IEJIbIO, MTO3BOJISAIONIUE IPUMEHSTh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOTO
paszzaena Kypca, TaKk ¥ MHTEIpUpYs 3HAHMs U3 pa3HbIX pa3fenoB. [l KaueCTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIOTCS 3aJaHWsi Ha OOBSCHEHHE MPOTEKAaHWs (DU3MUECKUX SIBICHUH U
MPOIIECCOB B OKPYXKAIOIIeW KU3HHU, TpeOyromue BhIOOpa (PU3MUECKOM MOJETH s
CUTYAIMH MTPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa.

B cootBerctBuun ¢ TpeboBaHusmu DPI'OC COO k mMaTepHanbHO-TEXHUYECKOMY
oOecreyeHno y4eOHOro npoiecca 6a30Bblii YpOBEHb Kypca (PU3UMKHM Ha YpOBHE CpEIHETO
o0miero o0Opa3oBaHus JAOJDKEH U3Y4aThCs B YCIOBUSAX MPEIMETHOro KaOMHeTa (PU3UKU WU
B YCIOBMSIX MHTETPUPOBAHHOTO KaOMHETa IPEIMETOB €CTECTBEHHO-HAy4YHOTo HHKiIa. B
kabuHeTe (U3MKH JOJDKHO OBbITh HeoOXoaumoe JsaboparopHoe O00OpynOBaHUE s
BBITIOJTHCHUSI YKa3aHHBIX B MpOTpaMMe Mo (QU3MKE yYESHHUECKHUX MPAKTUYECKHX PadoT U
JIEeMOHCTPAIMOHHOE 000pyOBaHHE.

JleMoHCTpaonHoe 00opynoBaHue (HOPMUPYETCS B COOTBETCTBHHM C NPUHIUIIOM
MUHHMAaJTbHOU JIOCTATOYHOCTH M 00€CIeunBaeT MOCTAHOBKY MEPEUNCICHHBIX B MPOTPaMMe
no (Qu3MKe KIOYEBBIX JIEMOHCTPAllMil MJIi MCCIENOBaHMA HM3y4aeMbIX SBICHUH U
IPOLIECCOB, AMIMPUUECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTtopHoe 000pyqOBaHUE AJIsl YUEHUUYECKUX MPAKTHUECKUX paboT dpopMupyercs
B BHJC TEMAaTHYECKHX KOMIUIEKTOB M oOecrednBaeTcss B pacu€Te OJHOrO KOMIUIEKTa Ha
IByX oOywarommuxcsi. TemaTHueckue KOMILIEKTHI J1a00paTOPHOro 00OpYHOBaHUS JIOJIKHBI
OBITH IOCTPOEHBI HA KOMIJIEKCHOM HCIIOIb30BAHUN aHAJOTOBBIX M IIU(POBBIX MPHOOPOB, a
TaKXe KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMH LEJISIMHA U3Y4Y€HHUS (PU3UKH B 0011IEM 00pa30BaHUH SBIISIOTCS:

e (opMupoBaHHE MHTEpEca M CTPEMIICHUS OOYdYaIOUIMXCA K HAYYHOMY H3YyUEHHUIO

NIPUPOJIBI, Pa3BUTHE MX WHTEIUICKTYAIBHBIX M TBOPUECKUX CITOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABICHUH O HAYYHOM METOAC IMO3HaHWS U (OPMHUPOBAHUE
UCCIIEZI0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;



dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HW3YyYeHHUS OCHOB
CTPOCHHS MaTepUH M (PyHTaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHue yMEHH OOBSCHATH SBICHUS C WCIOJIh30BAHUEM (PUINIECKUX
3HAHWW U HAyYHBIX JOKA3aTEIbCTB;

dbopMupoBaHHE TPEINCTABICHUH O pPOMM (U3UKKA JUIS  Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU M TEXHOJIOTUH.

JlocTikeHue 3TUX IeNeld 00eCieunBaeTCsl PEIIeHUEM CISAYIOINX 3a/1a4 B MPOIecce
M3y4yeHus Kypca (PU3MKU Ha YPOBHE CPEIHErO 00I11ero 00pa30BaHMUS:

NpUOOpETEHNE CHUCTEMBbl 3HAaHUKW 00 OO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYas  MEXaHWKY,  MOJIEKYJSIpHYIO  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

(dopMUpOBaHHE YMEHUN NPUMEHATH TEOPETHUECKHE 3HAHUS IS OOBSICHEHUS
¢u3nyecKux SBJICHUN B MNPUPOJE U Uil NPHUHATHS NPAKTUUYECKUX PpELICHHH B
IIOBCETHEBHOM KU3HU;

OCBOEHHME CIOCOOOB pPELICHHs PA3JIMYHBIX 33734 C SBHO 3a/JlaHHOM (U3NYECKOMH
MOJIENIBIO, 3ajad, MOAPAa3yMEBAIOIIUX CaMOCTOSITEILHOE CO3JaHUE (PU3UYECKOIT
MO/IEJIN, aIeKBAaTHOHN YCIIOBUSM 3aa4u;

NOHMMaHNe (PU3NYECKUX OCHOB M MPUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMHM CAMOCTOSITEJIbBHOTO  IJIJAHUPOBAHUA M MIPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHalIM3a W MHTEpPOpETalud  HHPOpMaIuH,
OIPEENIEHNS JOCTOBEPHOCTH ITOJIy4EHHOIO PE3YJIbTATA;

CO3ZaHME YCIOBUM I Ppa3BUTUS YMEHHUH IPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CPEHETO OOIIET0 00pa3oBaHUs
otBoauTcs 136 wacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenwo), B 11 kimacce — 68 yacoB
(2 yaca B HenenIO).

[Ipennaraemslii B mporpaMMe Mo (pU3MKe NepeueHb JJaOOpAaTOPHBIX M MPAKTUYECKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JIEIaeT BHIOOpP MPOBENCHUS JTaOOPATOPHBIX
paboT 1 OMBITOB C YU4ETOM HHJIMBUIYAIBHBIX OCOOCHHOCTEH 00y4aromuxcs.



COJAEP)KAHUE OBYYEHUA
10 KJTACC

Pazgen 1. @u3uka u MeToAbl HAYYHOI' O MO3HAHMS

dusuka — Hayka o npupojie. HayuHnble MeTOIbl MO3HAHUS OKpY»Karoliero mupa. Poib
AKCIIEPUMEHTA U TEOPUU B MPOIECCE TO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (QU3MYECKUX SABICHWM ©W TpolleccoB. HaydyHble THIOTE3BI.
dusnueckue 3aKoHbl U TeOpUU. | paHUIIBI TPUMEHUMOCTH (pr3nUecKuX 3aKoHOB. [IpuHIHM
COOTBETCTBHUSI.

Ponb n MecTto pusuku B pOopMUPOBaHWM COBPEMEHHOW HAy4HOHl KapTHHBI MUpA, B
MPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBbie U HU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIEC TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JBHXKEHHUA. CucteMa
otcuéra. Tpaekropus.

Ilepemernienue, CKOpOCTh (CpelHssi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHHE
MAaTepUAIBHON TOYKH, UX MPOECKIIMU HA OCH CUCTEMBI KOOpAUHAT. CI0KEHUE EPEMENICHUN
U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W  paBHOYCKOPEHHOE TPSIMOJIMHEWHOE  JBWKeHHE. [ 'paduku
3aBHCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHUsS, IMyTH M NEPEMEIICHUS MaTepHAIbHON
TOYKH OT BPEMEHHU.

CBoOopgHoOE majieHre. Y CKOPEHHE CBOOOTHOTO MaIeHHUS.

KpuBonuneiitHoe aBwkeHue. J[Br)kKeHHWE MaTepUalibHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 0 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs CKOpocTh. [lepuon n
gacToTa oOpaimieHus. LleHTpocTpeMHuTeIbHOE YCKOPEHHE.

TexHUYeCKHe YCTpPOMCTBA M TPAKTUYECKOE IMPUMEHEHHE: CIUIOMETp, IBHKCHUE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE TTEPEIayun.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPAlUs KUHEMATHYECKUX  XapaKTEPUCTHUK
JIBYKEHUS.

[IpeobpazoBaHue ABMIKEHUM C UCTIOIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne faBWKEHUS Tena, OpPOMIEHHOTO TMOJ YIJIOM K TOPHU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaICHUS.

HamnpaBneHnue ckopoCTH NP ABUKEHUU 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomuol

N3ydyeHne HepaBHOMEPHOIO ABUKEHHUS C LIEIbIO OMPEAEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS  MEXAY  MyTSMHU, OPOWJICHHBIMM  TEJIOM  3a
MOCJIEIOBATENIbHBIC PaBHbIE MPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUXKEHUU C
HayaJlbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne IBUKEHHS IIApUKa B BSI3KOM JKUJIKOCTH.

N3yueHre NBUXKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH ['amuies. IlepBeii 3akoH HeroTona. MHepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akon HproTona st
MartepuaibHOil Touku. Tpernii 3akoH HproTOHA /1711 MaTepuanbHbIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (Mokosi, CKoJabxkeHus1, kaueHus). Cuna tpenus. Cyxoe TpeHuUe.
Cuna TpeHHs CKONbXEHUS u cwia Tpenus nokos. Koaddumment Ttpenus. Cuna
COITPOTHUBIICHUS TIPU JBUKEHUH TEJIA B KUJKOCTH WU Ta3e.

[ToctynaTenbHOE U BpalllaTeabHOE JBUKEHUE aOCOIIOTHO TBEPAOIO TENA.

MOMEHT CcuiIbl OTHOCHUTENIBHO OCH BpamieHus. Ilnedo cuiibl. YcioBHs paBHOBECHS
TBEPIOTO TENA.

TexHu4ueckrne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIMIHHUKA, JBHKECHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrenne nHEepUMH.

CpaBHeHHE MacC B3aMMOAEHCTBYIOIINX TEJT.

Bropoit 3akon HprotoHa.

N3mepenue cu.

CrnoxxeHue Cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AepopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUN.

CpaBHEHHE CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKECHHUS.

YcnoBus paBHOBECUA TBEPAOTO Tena. Buabsl paBHOBECHS.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

W3ydenne nBukeHUs: OpycKa Mo HaAKIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKHUHE U PE3UHOBOM
obpasrie, oT ux jgaedopmariuu.

HccnenoBanue ycioBUil paBHOBECUS TBEPAOrO TEJa, UMEIOLIET0 OCh BPAILICHUS.

Tema 3. 3aKkonvl coXpaneHusn 6 mexanuke

NMnynsc MatepuanbHOM TOUYKH (Tena), CUCTEMbl MaTePHUAbHBIX TOUYEK. MMImymibc
CUJIbl U U3MEHEHHE UMITYJIbCca Tella. 3aKOH COXpPaHEHUs UMITyJibca. PeakTUBHOE JIBI>KEHUE.

Pa6ota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprus MarepualibHOM TOUkd. Teopema 00 N3BMEHEHUH KUHETHUECKON
DHEPIUu.

[Torennmanwhass sHeprus. [loTeHnumanbHass >HEpPrus ynpyro AedOpMUPOBAHHON
npyxuHbl. [loTeHunanbHaas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTennmanpHble U HEMOTEHIUANbHBIE CHIIBL. CBsI3b Pa0OTHI HEMOTEHIIUATBHBIX CUII C
U3MEHEHUEM MEXaHUYECKOM JHEPruu CHUCTEMbI TeJl. 3aKOH COXPAaHEHMS MEXaHUYECKOU
SHEPIUMu.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuueckne yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: BOJIOMET, KOIEp,
NPY>KUHHBIN MMUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE NBM)KEHHE.



[lepexona nmoTeHIMAIBHON YHEPTUN B KWUHETUYECKYIO M OOPATHO.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonul

N3yueHnre aOCONIOTHO HEYHPYroro yjaapa ¢ MOMOIIbI JBYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3BMEHEHHEM MEXaHWYECKOW SHEpruu Tejia Ha
MIpUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paspnen 3. MoJiekyasipHas ¢pu3suka 1 TepMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe — nBumxenue. uddysusa. Xapakrep ABMKEHUS U
B3aUMOJEICTBUS YacTHUIl BeliecTBa. Moaenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEIl U
o0BsiCHEHHE CBOWCTB BelIeCTBa Ha OCHOBE ATHX Mojenei. Macca M pa3Mepbl MOJEKYIL
KommuectBo BemectBa. [locrossHaas ABoragpo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenune. [llkana remneparyp Llenbcus.

Mogens wupaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KHUHETUUECKOU
TEOpUU HAEATBHOTO raza. AOCOJIOTHas TeMmIeparypa Kak Mepa CpeaHel KUHETHYeCKOU
SHEPrUU TEIUIOBOrO ABMKEHWA dacTul rasa. [llkama temmnepatyp KenbBuna. ['a3oBbIe
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon J[lanmproHa. WM3ompouecchl B
UealbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe MpeacTaBliIeHUE
M30IPOLIECCOB: U30TEPMa, U30X0pa, u3odapa.

TexHuueckue yCTpoiicTBa U MPaKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOLIME JAMCKPETHOE CTPOECHHUE BellecTBa, (hoTorpapuu MOJIEKYI
OPraHUYECKUX COCIUHECHHM.

OmnpiTel 0 MU Y3UN KUIAKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JTBUKEHUSI.

Mopens onbiTa LlTepHa.

OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOIEUCTBHSI.

Mogens, HITIOCTpUPYIOLIAs IPUPOLY AABJICHUS Ia3a Ha CTEHKHU COCY/a.

OnBIThl, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UCAIBHOIO Ta3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

Omnpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHM 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3JyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEKy IAPAMETPAMH COCTOSIHUS Pa3peKEHHOTr0 Tasa.

Tema 2. Ocrnosvt mepmoouHamurku

TepMoauHamuyeckas cucremMa. BHyTpeHHsAST SHEprus TEPMOAUHAMUYECKON CHCTEMBI
u crnocoObl e€ wu3meHeHuss. KonmuectBo Ttemnotrel U pabota. BHyTpeHHss >Heprus
OJIHOATOMHOI'0 HJEaJbHOroO ra3a. Buasl Temonepenaydu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
U3JIy4eHHUE. Y IeNIbHAs TEIUIOEMKOCTD BelecTBa. KomuecTBo TemIoTel Ipu TEIIoneperaye.

[Tonarue 06 ammabatHom mporecce. [lepBrlit 3akoH TepmoanHaMukh. [IpuMenenue
NEepBOro 3aKOHAa TEPMOJMHAMUKH K H3ompolneccaMm. ['paduyeckas uHTEeprperanus padboThl
rasa.

Bropoii 3akoH TepMmonnHamMuku. HeoOpaTHMOCTh MPO1IecCOB B MPUPOJIE.

TeruoBble MamuHbl. [IpuHIUOBL AeiicTBUsS TeruioBbiX MamuH. [IpeoOpa3zoBanus
SHEPruM B TEIUIOBBIX MamuHaxX. KoaQduuueHT nonesHoro NeiCTBUS TEIUIOBOM MAIIMHBI.



[Mukn KapHo u ero ko3hpdUIMEHT NOJE3HOro MAEUCTBHS. DKOJIOTUYECKHUE MPOOJIEeMbI
TEIJIOOHEPTreTUKHU.

TexHuueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JIBUraTellb BHYTPEHHEIO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHIAULILOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpEHHEH SHEPTUU Teia MpPU COBEPIICHUH pabOThHI: BBUIET MPOOKHU U3
OyTBIJIKM NOJI AEHCTBUEM CKAaTOTO BO3/1yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUICOAEMOHCTpAIIHS).

M3MmeHeHne BHYTpEHHEH SHEpruu (TeMreparypbl) Tea Mpu TeIuionepeaaye.

OneIT 110 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenn mnapoBoii TypOMHBI, JBHUraTelsi BHYTPEHHETO CrOpaHUs, pEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabonvl

W3mepenue yienbHON TEeIII0EMKOCTH.

Tema 3. Azpezammnoie cocmoanun ¢euyecmea. Pazosvie nepexoont

[TapooOpazoBanue u KoHaeHcauusa. Mcmapenue u kuneHue. AOCONIOTHas U
OTHOCHUTENIbHAsI ~ BJIIAXKHOCTb  BO3Ayxa. HacklmeHHblii map. YxaenpHas — TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT AABJICHHUSL.

TBépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONHUS CBOWCTB
kpuctauioB. JKugkue  kpucramibl.  CoBpeMeHHble — Marepuanbl. [lnaBnenue u
KpUCTaJI3anus. Y AenbHas Tersiora miasnenus. Cyonumanus.

VYpaBHeHue TeroBoro OanaHca.

TexHu4yeckue yCTpONCTBA M MPAKTUUYECKOE NMPUMEHEHHUE: TUTPOMETP U MCUXPOMETP,
KaJJOpUMETP, TEXHOJOTMU TMIOJYYEHHs] COBPEMEHHBIX MaTepHaloB, B TOM YHCIIE
HAaHOMATEpHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIICHHBIX MTAPOB.

Kunenue npu noHWKeHHOM JaBJICHHUH.

CriocoObl U3MEPEHUS BIIAYKHOCTH.

HaGnronenne HarpeBaHus U IIIABJICHUS! KPUCTAILTUYECKOTO BEIIECTBA.

JleMoHcTpaIus KpUCTaIIOB.

Vuenuueckuti sxcnepumenm, nabopamopHuie pabonivl

N3MepeHre OTHOCUTENBHON BIAXXHOCTH BO3yXa.

Paznen 4. DiiekTpoauHamuka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tel. OJEKTpUYecKuid 3apsia. JlBa BUAA SIEKTPUYECKHX 3apsoB.
[TpoBOAHUKH, AMDIEKTPUKA W TOJYNPOBOJHUKU. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOIO
3apsaa.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. TodeuHbll 37€KTpUYECKHM  3apsn.
Onextpuueckoe noisie. Hanpssk€HHOCTH 3nekTpuueckoro mnoisd. IlpuHumn cynepnosunuu
AIIEKTpUYECKUX MoJeil. JIuHuu Hanps>KEHHOCTH AJEKTPUUECKOTO OIS,

PabGora cun »snexrpocratmueckoro mnoisd. [loreHnuan. PasHocTh mnOTEHIMANOB.
[IpoBOgHMKKM ¥  JOUAJIEKTPUKM B DJIEKTPOCTATHUYECKOM moje. Jludnmekrpudeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DIeKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOopa.



TexHuueckue YCTpOﬁCTBa U IIPAKTUYCCKOC ITPUMCHCHUC: 3JICKTPOCKOII, 3JICKTPOMCETD,

IIEKTPOCTATHYECKAS 3aIuTa, 3a3€MJICHHE 3JIEKTPONIPUOOPOB, KOHJIEHCATOD,
KOIIMPOBAJIBHBIN annapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLMIT JECUCTBUS AIIEKTPOMETPA.

B3anMopeiicTBre Ha3JIEKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE MOJIE 3apSKEHHBIX TE.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpocTaThyecKas 3allnTa.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaropa OT IUIOAAW IUIACTHH,
pacCTOSHUS MEX1Y HUMU U TUBJIEKTPUUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabonvl

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstii 3nekmpuueckuii mok. Toku é paznuunvix cpedax

DJIEKTPUYECKUN TOK. YCJIOBHUSI CYIIECTBOBAHUS BJEKTPUUYECKOTO TOKa. McTouHMKM
Toka. Cuna Toka. [IocTOsHHBIN TOK.

Hanpsokenue. 3akon Oma 7151 ydacTka LEIu.

DIIEKTPUUECKOE CONIPOTHUBIICHHUE. VY nenbHOE CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

Paborta snexrpuueckoro Toka. 3akoH Jxoyns—JIleHna. MOIIHOCTh 3JEKTPUUECKOTO
TOKA.

DIEeKTPOABMKYILAS CHJIa U BHYTPEHHEE CONPOTUBIICHNE UCTOYHHUKA TOKA. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) dekTpruyeckoi renu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAsT MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBHUCHUMOCTH COINPOTUBIICHUS
METaJUIOB OT TeMIiepaTrypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUYECKUil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAss M TPUMECHAs MPOBOJAMMOCTBH IOJIYIPOBOTHUKOB.
CoiicTBa p—n-niepexoja. [lomynpoBoiHUKOBBIE TPUOOPHI.

DIEeKTPUYECKU TOK B PacTBOpax M pacIIaBaX AJIEKTPOJIUTOB. DIJIEKTPOJIUTUYECKAS
JIMCCOLMAIUS. DIEKTPOJIN3.

DnekTpuueckuil TOK B razax. CaMOCTOSITENbHBIM M HECAMOCTOSATENIbHBIA pa3psl.
Monnus. [1na3zma.

TexHudyeckne ycTpoOHCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, MCTOYHHMKH TOKa, SJIEKTPOHATPEBATENbHBIE MPUOOPHI, DJIEKTPOOCBETUTEIHHBIC
npuOOpPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBINA MO, TEPMUCTOPHI U (POTOPEIUCTOPHI,
MOJTYNPOBOJIHUKOBBIN U0/, raJbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAIPSIKEHHUS.

3aBUCUMOCTb CONPOTUBIICHUS LWJINHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IJIOMIAIN
MIONIEPEYHOr0 CEUYCHUS U MaTepHalIa.

CMeniaHHOE COETMHEHHE TPOBOIHUKOB.

[IpsmMoe  m3MmepeHue  JIEKTpPOABWXKYHIEM  cuwibl.  KopoTkoe — 3aMblKaHuE
raJIbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHErO COITPOTUBIICHUSI.

3aBUCHMOCTbD COITPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB IIEKTPOIUTOB.



HckpoBoil pa3psii u NpOBOIUMOCTb BO3AYXa.

OAHOCTOPOHHSS MPOBOUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, rabopamopnsie pabomul

N3ydeHne cMEeaHHOr0 COEJUHEHUS PE3UCTOPOB.

W3MepeHne >IeKTPOABIDKYILEH CHUJIBI HCTOYHHMKA TOKa W €ro BHYTPEHHETro
COIIPOTHUBJICHHUS.

HaGmtonenue snekrponusa.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce ocymiecTBIsieTCsl ¢ y4ETOM
COJIEP>KATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OMOJOTMH, XHWMUH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemnvle nousmusl, CBI3aHHbIE C U3YYEHHEM METOAO0B HAYYHOI'O IMO3HAHUS:
SBJICHHE, Hay4HbIM (akT, rumnoresa, (pu3nyeckass BEIMYMHA, 3aKOH, T€OpHs, HaOIIOJCHHUE,
AKCIIEPUMEHT, MOAEIINPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelieHHe CHUCTEMbl YpaBHEHUH, nMHeWHHas (QyHKuus, mnapaboda,
runiepOosia, Ux rpauku U CBONCTBA, TPUTOHOMETpUUECKHE (YHKIMH: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKLUU
Ha OCU KOOPJUHAT, CJI0KEHHUE BEKTOPOB.

buonocua: wmexanumdeckoe JBWKEHHE B JKUBOM mpupozae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHM3MOB (BUJABI TEIJIONEpeNauyd, TEIUIOBOE pPABHOBECHUE),
AIIEKTPUYECKUE SBJICHUS B AKUBOU mpupoe.

Xumusi: JTUCKPETHOE CTPOCHHME BEIIECTBAa, CTPOCHHWE aTOMOB U MOJEKYJ], MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBble CBOWCTBA TBEPIBIX Tel, JKMJIKOCTEH U TIa3oB,
AIIEKTPUYECKUE CBOMCTBA METAIIJIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMAIMS, TaJbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonocusa: mpeoOpa3oBaHUE [BUKEHHH C HCHOJIb30BAaHHMEM MEXAaHU3MOB, YUET
TPEHUsI B TEXHUKE, TOJLINITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHUKE
(pakera, BOJOMET M Jpyrue), JIBUTaTeNb BHYTPEHHErO CropaHus, NapoBas TypOuHa,
OBITOBOI XOJIOUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH MOJIYyYE€HUS] COBPEMEHHBIX MaTepUaJIoB,
B TOM YHMCJIE HAHOMAaTEpUajoB, W HAHOTEXHOJIOTHMH, JJIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NPHUHTEP, 3IIEKTpOHArpeBaTeiIbHbIC
npuOOpBkI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznea 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmpoOMazZHUMHAA UHOYKYUA

[ToctossHHBIE MarHUTHl. B3auMoaelcTBUe MOCTOSSHHBIX MAarHUTOB. MarHUTHOE MOJE.
Bekrop marHuTHOM WHAYKUMHU. [IpyHOMII cynepno3sMunM MAarHUTHBIX NoJIeW. JIuHum
MarHuTHOM wuHAYKUMHA. KapThHa JMHMM MAarHUTHOW HHIYKIMM TOJSA ITOCTOSHHBIX
MarHuTOB.

MarnuTtHOe 10Jie TPOBOIHUKA ¢ TOKOM. KapTuHa JTUHUNA WHAYKIIUA MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO TMPOBOJAHUKA M 3aMKHYTOTO KOJBLEBOTO MPOBOJIHMKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzaumopaeiicTBre NpoBOAHMKOB C TOKOM.

Cuita Amrniepa, e€ MOoyJib U HalIpaBJICHHUE.

Cuna Jlopenua, €€ MOaylb M HampaBjieHHE. [[BUKeHUE 3apsiKEHHOW YacTUIbI B
OJIHOPOJAHOM MarHUTHOM moiie. Pabora cunsl JlopeHia.
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SIBrieHnEe 3JIEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MarHUTHOW WHAYKIWH.
DIIEKTPOABMIKYIIAS CUJIa UHIYKIIMU. 3aKOH 3JICKTPOMAarHUTHOM UHAYKIMKU Dapajes.

BuxpeBoe anexkTpuueckoe moiie. IIEKTPOABUKYILAS CUla UHIYKIHUHU B MPOBOJHUKE,
JIBHXKYIIIEMCS IIOCTYNMATEIBHO B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTD. SIBJIEHHE CAMOMHIYKIIMU. DIEKTPOABIKYINAS CUIa CAMOUHIYKIIMH.

DHeprusi MarHUTHOTO TOJISl KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHUuecKkrue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHME: MOCTOSHHBIE MAarHUTBHI,
ANEKTPOMATHUTBI, AIEKTPOJBUTATEND, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHUILl, WHIYKIIMOHHAS
1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE PTEKTPOHHOTO My4YKa MarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TTOJISI.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cua Amrmepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBiieHUE PIEKTPOMATHUTHON UHIYKITUHU.

[IpaBuiio Jlenua.

3aBUCUMOCTh  3JIEKTPOJBWXKYIIEH CHJIbI HWHAYKUMA OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO MOTOKA.

SIBrieHUE CaMOMHIYKIIMH.

Yuenuueckuti sxcnepumenm, 1abopamoprsie pabomaol

N3ydeHne MarHuTHOTO MOJI KATYIIKH C TOKOM.

HccnenoBanue ecTBUS TOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHIYKITUH.

Paspnen S. Kosre0anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KO1€OAHUS

KonebarenbHas cucrema. CBoOOAHbIE MexaHWYecKue Kojebanus. ['apmoHMueckue
koneOanus. Ilepuoxn, wactora, ammuutyna u ¢asza koneOaHuil. [IpyXMHHBIH MasTHUK.
MaremaTU4ecKuii MasiTHUK. YpaBHEHHE TapMOHHMYECKHX Kojebanwmii. IIpeBpaimienue
HHEPIUU IPU TAPMOHUYECKUX KOJICOaHUSIX.

Koneb6atenpubiii koHTYp. CBOOOAHBIC 3JEKTPOMAarHUTHBIE KOJieOaHUS B HCaTbHOM
KOJIEOATeTbHOM KOHTYpE. AHAQJIOTHUS MEXIy MEXaHWMUYECKUMHU M 3JIEKTPOMAarHUTHBIMU
konebanuamu. @Popmyna TomcoHa. 3akOH COXpaHEHHS SHEPrUM B HACAIHLHOM
KoJIeOaTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aryxaromux KojeOaHUsAX. BBIHYXJICHHBIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyX/1eHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[Tepemensblii TOK. CHHYCOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTH NEPEMEHHOIO
TOKa. AMIUIUTYAHOE U ACHCTBYIOIEE 3HAYEHUE CUIIbI TOKA U HAMPSHKCHHUSI.

Tpancdopmatop. [IpousBoacTBo, nepenava u NoTpedICHUE FINEKTPUIECKON SHEPTHUH.
OKOJIOTUYECKUE PUCKH TPU NPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa wHcCIonb30BaHUS
AIIEKTPOIHEPTHH B MIOBCEITHEBHOM KM3HU.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: SJIEKTPUYECKHI 3BOHOK,
reHepaTop MNEPEMEHHOTO TOKA, JIMHUU AJIEKTpoIepeiay.
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Jlemoncmpayuu

HccnenoBanue  mapamMeTrpoB — KojieOareabHOW — cUCTeMbl  (NPYXUHHBIA WM
MaTEeMaTH4YECKUI MasiTHUK).

HabGnronenue 3aTyxaroommx KojleOaHuu.

HccnenoBanue CBOWCTB BBIHYKIECHHBIX KOJICOAHUM.

Habmonenue pe3oHaHca.

CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHMS.

OcruuiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa M HaNpsDKEHUsT OT BPEMEHM) JUIs
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu nocienoBaTebHOM COEAMHEHNN PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH
Y KOHJEHCATOopAa.

Mogens IMHUN JIEKTpONEpEIadHn.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanue 3aBUCHUMOCTH MEPUOJA MaJbIX KOJEOaHWI rpy3a Ha HUTH OT JUUTMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanue IEpEMEHHONO TOKAa B LENHM M3 IOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUmMHbLE 60IHbL

Mexanuueckue  BOJIHBI,  ycioBus — pacnpocrpaHenus.  llepwon.  Ckopoctb
pacrpocTpaHeHus U JUIMHa BOJHbI. [lonepeunslie u npononbHble BodHbL. MHTephepeHuus u
T pakus MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMATrHUTHBIE BOJIHBL. YCJIOBHS U3Iy4YEHUS JJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuentanusa BektopoB E, B, V B anextpomarautHOM BOnHE. CBOMCTBa
AIIEKTPOMArHUTHBIX  BOJH: OTpa)K€HUE, MpeJoMJIeHUe, Moispu3anus, Iudpakuus,
uHTepdepenus. CKOpoCcTh 3MEKTPOMATHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. IIpMEHEHNE 2JEKTPOMAarHUTHBIX BOJIH B TEXHUKE
u OBITY.

[TpuHIMIBI painOCBA3H U TeneBuAcHM. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH CPEJIbI.

TexHuueckne  yCTpOMCTBA M NPAKTUYECKOE  NPUMEHEHUE:  MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas JMArHOCTHKAa B TEXHUKE W MEIULHHE, pajap,
paauonpUEMHHIK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neup.

Jlemoncmpayuu

OO6pa3oBaHue U pacHpOCTPAHEHNE MONEPEYHBIX U MPOAO0TbHBIX BOJIH.

Kounebuomeecst Te10 Kak HCTOYHHUK 3BYKa.

Habmronenne otpakeHus U NPeIoOMIICHUST MEXaHUYECKUX BOJIH.

HaGmonenue nnteppepeHunu u Auppakuuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGironneHne cBsi3M T'POMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYAOH M 4acTOTOU
KOJICOaHU.

HccnenoBanue CBOMCTB JJIEKTPOMATHUTHBIX BOJIH:  OTPAXKEHHE, IIPEIOMIICHHUE,
nonspuzanus, 1udpakuus, HHTepPepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMonnHeHOE pacnpoCTpaHEHUE CBETA B OAHOPOJAHOM
cpene. JIyd cBera. ToueuyHbIi ICTOYHHUK CBETA.
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OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHnii B IIIOCKOM
3epKaJie.

[Ipenomnienue cBeTa. 3aKOHBI MpeNOMIEHUS CBeTa. AOCONIOTHBIM IOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHnue. [IpeaenbHblil yroja noJHOro BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBera. CinoxxHbI cocTaB Oenoro ceera. Lger.

Cobuparomue u paccewBarouie JIMH3bL. ToHKas nuH3a. DOKYCHOE pacCcTOsHUE U
onThyeckas cwia TOHKOM JuH3bL. [locTpoenne wu300paxkeHUil B COOMpAOIIUX U
pacceuBarolux JuH3ax. @opMyia TOHKOU JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBas onrtuka. Wutepdepenuns cBera. KorepeHTHble HMCTOUYHHUKHU. Y CIOBUS
HAOJIIOJICHU MaKCUMYMOB W MHHUMYMOB B HMHTEp(EPEHIIMOHHONW KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus csera. JudpakiuoHHas peméTka. YcaoBUE HAONIOACHUS TJIABHBIX
MaKCHUMYMOB TIpU MaJIEHUU MOHOXPOMATHYECKOTO CBeTa Ha JUPPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCcTpOWCTBAa M IMPAKTUYECKOE MPUMEHEHHUE: OYKH, Jyna, ¢oToamnmnapar,
MPOCKIIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, IU(pakiuoHHas
pemeTKa, MoJISIPOn/I.

Jlemoncmpayuu

[IpsimonuHeliHOE paclpocTpaHEeHUE, OTPaXKEHHE M IpesoMiieHne cBeTta. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEee oTpaxkeHue. Moiesb CBETOBO/IA.

HccnenoBanue cBOMCTB N300paKeHU B JINH3aX.

Mopenn MEUKpOCKONa, TEIECKOA.

Hab6mronenne natepdepeHum ceera.

Hab6monenue nudpakiuu cBera.

HaGmnronenue nucrniepcuu cBeTa.

[TonyuyeHue criekTpa ¢ MOMOUIBIO PU3MBI.

[TonydeHue criekTpa ¢ TOMOINIBIO AUPPAKITTOHHON PEIIETKH.

Ha6untonenue nonspuzaiuu CBeTa.

Vuenuueckuti sxcnepumenm, nabopamopHvie pabonivl

N3mepenue nokaszaTess IpeioMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKeH B IMH3aX.

HaGmnronenue qucniepcuu cBera.

Pazgen 6. OcHOBBI clieMAIBLHONW TEOPHUH OTHOCUTEIbHOCTH
['paHnnBl NPUMEHMMOCTH KJIaccHYecKoW MexaHukd. [loctynaTel cnenumanbHON
TEOPUH OTHOCUTEIBHOCTU: NHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETA B BaKyyMe€, IPUHIINII
OTHOCHUTEJIbHOCTU DUHIITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPALIEHUE JITTUHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl ¢ HEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPTHUs TOKOS.

Paszpnen 7. KBantoBas pu3nka
Tema 1. Inemenmeol K6anmoeoit onmuKu
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®ortonsl. Popmyna [lnanka cBs3u sHepruM (POTOHA C €ro YacToToll. DHeprus u
UMITYJIbC (DOTOHA.

OtkpeiTue u wuccienoanue ¢Goroddpdexra. Onbitel A. I'. CronmeroBa. 3aKOHBI
dororpdexra. VYpaBHenue OitHmTerHa I potorddexra. «KpacHas rpaHuma»
dbotorddekra.

Jasnenue ceeta. OneiTel I1. H. JIeOenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: POTOAIEMEHT, (POTOAATUHK,
cosiHe4yHast OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otorh ekt Ha ycTaHOBKE C IIMHKOBOM IIIACTUHOM.

HccnenoBanue 3aKk0HOB BHeNIHETo ¢oTtodddekra.

CBeToauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YacTHI.
[Tnanerapnas monens atoma. Iloctynatel bopa. M3nyuenue u nornouieHue (GoTOHOB mpu
Iepexo/ie aToMa ¢ OJHOI0 YPOBHS SHEpPruu Ha Apyrou. Buasl criektpoB. CreKTp ypoBHEN
SHEPTrUU aTOMa BOJIOPO/JIa.

BonHoBeie cBoiicTBa wactuil. Bomael ne bpoina. KopmyckynisipHO-BOIHOBOM
TyaJIA3M.

CroHTaHHOE U BBIHYXJAEHHOE U3JTyUYCHHUE.

TexHuyeckue yCTpoWCTBa M MPAKTHUECKOE IPHUMEHEHHWE: CHEKTpPaJbHbI aHaINu3
(criekTpockon), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pesepdopna.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

Habntonenre nuHeuaThIX CIEKTPOB U3ITYYEHUSI.

Jlazep.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

HaGnronenre nuHeyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXHOCTh  CcTpoeHus  sapa.  OTkpsiThe
panunoakTuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio coctaBa pajgHOaKTUBHOTO
uznydenus. CpoiicTBa anb(da-, Oera-, ramMmma-u3iaydeHus. BiusHue paanoakTUBHOCTH Ha
YKUBbIE€ OPTraHU3MBI.

OtkpeiTHE poTOHA U HeWTpoHa. HykmonHas monens snapa Ielizenbepra—BaneHko.
3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DJIEKTPOHHBI M MO3UTPOHHBIA OeTa-pacnaa. ['amma-uznyuyeHue.
3aKoH paJIMOaKTUBHOIO pacmaja.

DHeprus CBsi3u HYKJIOHOB B sifipe. SnepHbie cuiibl. JlegexT Macce sapa.

SnepHble peakuuu. /leneHue U CUHTES sA1ep.

SAnepusiit peakrop. Tepmosaepusiii cunrte3. [IpoOGneMbl U NEPCHEKTUBBI SACPHOU
DHEPreTUKU. DKOJOTUYECKUE aCTIEKTHI JIEPHON SHEPTETUKH.

OnemeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTto b1 HAOMIOACHHS M PErHUCTPALlUU JIEMEHTAPHBIX YaCTHUILI.

dyHIaMeHTAIbHBIE B3aUMOJCHCTBUS. ENMHCTBO hm3nuecKkoi KapTUHBI MUPA.
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TexHudyeckne yCTpPOWCTBA M TPAKTUYECKOE IMPUMEHEHHE: JIO3UMETP, Kamepa
BuiibcoHa, siiepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIINX YACTHIL.

Yuenuueckuti sxcnepumenm, 1abopamoprsie pabomol

HccnenoBanue TpeKoB yacTull (10 TOTOBBIM doTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPUUKH

Otanbl pa3BUTHS acTpoHOMUH. [IpukiianiHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3usl, ipKue 3BE3/bI, TUIAHETHI, UX BUJIUMOE JBUKEHHUE.

Conneynas cucrema.

Connne. Conneunast akTuBHOCTh. McTtouHuk sHeprum ConHua M 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTUKHU. [[narpamma «CIEKTpaJbHBIM KJIaCcC — CBETUMOCTBHY». 3BE3bI
IJIaBHOM TOCJIEIOBATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETHUMOCTB» IJis 3BE3J TJIABHOU
MOCJIeIOBAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBbIE MNPEJCTABICHUS O
MPOUCXOXKACHUHU U 3BOIOLMHY CONHIIA U 3BE3/1. DTaIlbl KU3HU 3BE3].

Muneunsiii [Iyte — Hama [Manaktuka. I[lonoxenune u nrxenune ConHua B ['amakTuke.
Tunel ranaktuk. Paguoranaktuku u kBa3apsl. YEpHbIE ABIPHI B SIAPAX TAIAKTHUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa06ma. PazOeranue ramaktuk. Teopus
Bosbiioro B3pbsiBa. PeTMKTOBOE H3TyUYEHUE.

MacmrabHas cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Yyenuueckue nabarooenus

HaGmronenuss HEBOOPYKEHHBIM — TJIa30M C  HCIOJIB30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUA JJI OINpeeNieHUs TOJOKEeHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c0O3Be311s1 CeBEepHOro MOyIIapus U SIPKUE 3BE3/bI.

HaGmronenus B reneckon Jlynsl, mianer, Mneunoro I[TyTu.

O0o0mariee NOBTOpeHue

Pons pu3mku u acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJOTHYECKOM, COIMAILHON H
ATUYECKON cdepax NesITeIbHOCTH 4YEeIOBEKa, POJib U MECTO (PU3MKHA W aCTPOHOMUU B
COBPEMEHHOM Hay4yHOM KapTUHE MHpa, poib (unyeckol Teopun B (HOPMHUPOBAHUU
npeCTaBIeHUH 0 (PU3UUECKON KapTHHE MUPA, MECTO (PHU3NYECKON KapTHUHBI MHpa B 001IeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE.

MesxknpeamMeTHblie CBA3H

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kitacce ocymiecTBisieTcss ¢ y4ETOM
COJIepP KaTeIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH, OMOJOTHH, XHWMUH,
reorpaduu U TEXHOJIOTHUHU.

Meswcnpeomemnvle nonsimusi, CBI3aHHBIE C U3yYCHHUEM METOJIOB HaYyYHOTO MO3HAHUS:
SIBIICHUE, HaY4YHBIH (akT, runoresa, (pu3ndeckas BeIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHHE,
DKCIEPUMEHT, MOAEITUPOBAHKE, MOJENb, U3MEPEHHUE.

Mamemamuka: penieHUE CHUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKHE (YHKIINH:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
U UX TPOCKIHMH HA OCH KOOPAHMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMM, TPU3HAKKA TTOJ00HUST TPEYTOJIbHUKOB, ONpEeieHUE TUIOMAAN TUIOCKUX (UTYp U
00bEMa Tel.
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Buonoeus: snexrpuueckue sSBICHUs B )KMBOM IPUPOJE, KOJeOaTenbHbIE ABMKEHUS B
KMBOW NPUPOJIE, ONTHUYECKHE SIBICHMS B KUBOM NPHUpOJE, NCHCTBUE paJMalluy HA JKHUBbIE
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIABIX TEII,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pelIETKY, CIIEKTPaIbHbIN aHAIH3.

l'eoepaghus: marHuTHBIE TONIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX PyA, (POTOChEMKa
36MHOH IIOBEPXHOCTH, IIPEICKA3AaHUE 3EMIICTPACCHUN.

Texunonoeua: ~ JIMHAW  DIIEKTpONEpeNady,  TEHEpaTop  IEPEMEHHOro  TOKa,
JIEKTPOABUIATENb, UHAYKIMOHHASA I€4Yb, pajap, pPaiuONpPUEMHHK, TEJIEBU30D, AHTECHHA,
tenepon, CBU-neus, NpoeKIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTtapes.
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INJTAHUPYEMBIE PE3YJIbTATBbI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO npeameTa «Du3uka» Ha ypOBHE CpeaHEro o0Iiero oopa3oBaHus
(6a30BBIN  ypOBEHB) MOJDKHO OOECHEYHUTh JOCTHIKEHHE CIEIYIONINX JUYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE pE3yJabTaThl OCBOCHHA YydeOHOro mpeamera «DHU3UKa» TOIHKHBI
OTpakaTb ~ TOTOBHOCTh M CHOCOOHOCTH  OOYYarOIIUXCS ~ PYKOBOJCTBOBATHCS
c(hopMHUPOBAaHHON BHYTpPEHHEH MO3ULIMENH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIMA,
MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUN, COOTBETCTBYIOUIMX TPAJAUIHUOHHBIM ILEHHOCTIM
poccHiicKOoro 0O0IIecTBa, pacIIMPEHUE >XU3HEHHOTO OIBITa M ONbITa JCSITEIbHOCTH B
npolecce peanu3allii OCHOBHBIX HAMpPABJICHUM BOCIHUTATEIBHOW IESTENILHOCTH, B TOM
YHCIie B YACTH:

1) rpa:xaIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMH OOydJaromerocs KakK AaKTUBHOTO W
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO 00IIIECTBa;

NPUHSITHE TPaJAUIIMOHHBIX 0011e9eTOBEYECKUX T'YMaHUCTUYECKUX u
JeMOKpPaTHIECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aIUH;

YMEHHE B3aWMOJICHCTBOBATh C COLMATBHBIMH MHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIUAMA U Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU M BOJOHTEPCKOM JESITENLHOCTH,

2) naTpMOTHYECKOr0 BOCTUTAHUS:

c(hOpMHUPOBAHHOCTb POCCUMCKON IPa)KAaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHUSIM POCCUHCKUX
y4€HBIX B 0051aCTH (PU3UKHU U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO MTOBEACHNUS;

CHOCOOHOCTh ~ OLIEHMBAaTh CUTYallMI0O M I[PUHUMATh OCO3HAHHbBIE pELICHHUS,
OPUEHTHUPYACh HAa MOpAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIE B
JIESITEIIBHOCTHA YUYEHOTO;

0CO3HaHHUE JTMYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOMUMBOTO Oy IyIIero;

4) 3¢cTEeTHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHONICHHE K MHpY, BKIIOYas OSCTETHKY HAYYHOTO TBOPYECTBA,
IpHUCYIIEro (PU3NYECKON HaYKe;

S) TPy10BOT0 BOCTIMTAHUS:

UHTEpPEC K Pa3NUYHbIM cdepaM NpoPecCHOHATBHOW AEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeCcCHr U pearn30BbIBaTh COOCTBEHHBIE KU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHHUIO B 00JIACTH (PU3UKHU
Ha MPOTSHKECHUH BCEH KU3HM;

6) PK0JIOrH4eCKOro BOCIUTAHUS:
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c(OPMUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpbl, OCO3HAHHE INI0OAJIBHOIO XapakTepa
HKOJIOTUYECKUX MpoOIeMm;

IUTAHUPOBAHUE U OCYILECTBIIEHUE JEHCTBUI B OKPYXKAIOLIEH Cpe/le Ha OCHOBE 3HAHMS
L[eJIEH YCTOWYNBOIO PAa3BUTHS YEJIOBEYECTBA;

pacliupeHue OIbITa JEeATEIbHOCTH HKOJIOTMYECKON HalpaBIE€HHOCTH Ha OCHOBE
UMEIOIINXCsl 3HAaHUH 10 (hU3HKe;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHME LEHHOCTH HAyYHOW JESTENbHOCTH, FOTOBHOCTh B IpPOLIECCE H3YyYEHUs
(U3HUKHU OCYIIECTBIIATH MPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh NHAUBUYAIBHO U
B TpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCATbHBbIE YUeOHbIE [1€liCTBUSA
ba3oBble Jlornyeckue aeiicTBUA:

CaMOCTOSITEIHHO (DOPMYIMPOBATh U AKTYyAIM3UPOBATH MPOOIEMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPENIETISATh LEeNH AeATeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTHKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUYHS B PACCMATPUBACMBIX (U3HUECKHUX
SIBJICHUSIX

paspabaTeiBaTh IUIaH peHICHUS MpoOJIeMbl ¢ Y4ETOM aHajdu3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JACSATEIHLHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIETISIM,
OIICHUBATh PHUCKH MOCJICICTBUI ACATEITHHOCTH;

KOOPJMHHPOBATh W BBIMONHATH PabOTy B YCIOBHSAX pPEajbHOTO, BUPTYaJbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUHN KU3HECHHBIX MTPOOJIEM.

ba3oBble uccieaoBarejbCKue 1eHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMHU OHITHIMHI M METOJIaMU (PU3UIECKON
HayKW;

BIIQJICTh HaBBIKAMH yYeOHO-HCCICIOBATEILCKOM W TPOCKTHOM JEATEILHOCTH B
obnmacti (PU3KMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB
peleHus 3aaa4 PU3NUECcKoro coepkaHusi, IPUMEHEHUIO PA3IUYHBIX METOA0B MO3HAHNS,

BJIQJICTh BHJIAMH JICSITCIBHOCTH I10 MOJIYyYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIIUH,
npeoOpa3oBaHUI0 M NMPUMEHECHHIO B PA3UYHBIX YUYCOHBIX CHTYallMsAX, B TOM YHCJE IMPHU
CO37aHNH Y4eOHBIX TPOEKTOB B 00s1acTU (PU3UKY;

BBISIBJISIT TIPUYUHHO-CJICACTBCHHBIC CBS3M M aKTyaJM3UPOBATh 3aJiady, BBIJABUTATH
rUnore3y e€ pemeHusi, HaxXOIUTh apryMEHTHI IS JO0Ka3aTelIbCTBA CBOMX YTBEPIKICHUIA,
3aJ1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh TOJIYUYEHHBIE B XOJI¢ PEUICHUS 3aJauyd pPe3yJdbTaThl, KPUTHUYECKHU
OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYIIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEILHON IEATEILHOCTH, B
TOM YHCJIC PU U3YICHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACITEILHOCTH;
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YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE UJIEH, PEJIaraTh OPUTMHAIIbHBIE MTOAXOAbl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4l, TOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

PatGora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMHU TOJIyYeHUS HHPOpMAIMKU (PUIUYECKOTO COJAEpKAHHS U3
HUCTOYHUKOB  Pa3HbIX THUIOB, CAMOCTOSITEIbHO  OCYIIECTBISATH  TMOWCK, AaHAJU3,
CHUCTEMATH3allMI0 U UHTEPOpeTaluio MHGOPMAIMKU Pa3IUYHBIX BUAOB U (GopM
pe/ICTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUMA B
pEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AI[MOHHBIX 3a/lay C COOII0JIEHUEM
TpeOOBaHUN OSPrOHOMHUKH, TEXHUKM O€30MacCHOCTH, THUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAIITMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJepKaHUsi B PA3IUYHBIX ¢dopmaTax ¢ ydE€ToM
Ha3HaYeHUsT HMHPOpPMAIMU U I1EJIEBOM ayJUTOpPUHU, BBIOUpPAs ONTHUMAIbHYIO GopMy
MPEJICTABIICHUS U BU3YaTH3aAIUH.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHS:

OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PM3UKHU U BO BHEYPOUHOU JEATEIHHOCTH;

pacro3HaBaTh MPEAMOCHIIKA KOHQIMKTHBIX CUTYaIlMH H CMATYAaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK) TOUKY 3PEHHS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBAa KOMaHIHON U MHIAUBUIYaIbHON paOOTHI,

BBHIOMPATh TEMATHKY U METOJbI COBMECTHBIX JACHCTBUM C YIETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH KaKJ0T0 YJICHA KOJIJICKTHUBA;

MPUHUMATh 1I€JIM COBMECTHOM NESATEIbHOCTH, OPraHW30BbIBATH M KOOPAWHUPOBATH
JIEUCTBUSA 10 €€ JIOCTUKECHUIO: COCTaBJIATh IUIAH JIEMCTBUMN, PACHPEACIATh POIU C YUYETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PaOOTHI;

OIICHUBAaTh KayeCTBO CBOET0 BKJAJla M KaXJOr0 yYacTHHKAa KOMaHABl B OOLIUI
pe3ybTaT M0 pa3paboTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAECU C MO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYUIIECTBIIATh IMO3UTUBHOE CTPATETHMYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYaIUAX,
MPOSIBJIATH TBOPUYECTBO M BOOOpakeHHUE, OBITh MHUITMATUBHBIM.

PeryiasitTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIE 1eHCTBUS
Camoopranuszanmus:
CaMOCTOSTENBHO OCYIIECTBIIATH MO3HABATENIbHYIO ACSTENbHOCTh B 001aCTH (UBUKU U
aCTPOHOMMH, BBISIBISITH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH IUIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH
BBITMIOJIHEHUSI TPAKTUYECKOW paboThl ¢ Yy4ETOM HMMEIOIIUXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANIOUYTCHUN;
J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
paciupsATh paMKH y4EOHOIO ITPeMETa Ha OCHOBE JIMYHBIX MTPEATNIOYTEHHIH;
JieNiaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH
3a pelICHHUE;
OLIEHWBATh MPUOOPETEHHBIN OTIBIT;
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crocoOCTBOBaTh (POPMHUPOBAHMIO M NPOSIBICHUIO JpyIUIMM B oOnactu (pusmkwy,

IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLIMOHAIbHBIN HHTEJICKT:

JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YJIHTATOB LEIISIM;

BJaJIeTh HaBBIKAMM I103HABATEJIIbHOM pe(pIeKCUM KaK OCO3HAHMS COBEpIIAeMbIX
JICMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCMOJIb30BaTh MPUEMBI pe(IeKCUH I OLIEHKH CUTYalluH, BHIOOPAa BEPHOI'O PEILLICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYrUX [IPU aHAJIU3€ PE3YNIbTATOB JEATEINbHOCTH;

IPUHUMATH ce0s1, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTBI IPYTUX [IPU aHAJIN3€ PE3YNIbTATOB JEATEIBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JIPYIHX HA OIINOKH.

B npouecce nocTHKeHNs TMYHOCTHBIX PE3YJIBTATOB OCBOCHMSI IPOTPaMMBI 1O (pU3uKe
JUI ypOBHS CpeAHero ooOmero oOpa3oBaHUs Yy OOYYaIOUIMXCS COBEPIICHCTBYETCS
AMOLMOHAIBHBIN UHTEJUIEKT, MPEANoIaraonui copMUpOBaHHOCTb:

CaMOCO3HAaHMs, BKIIOYAIOIIEr0 CIOCOOHOCTh IIOHMMAaThb CBOE SMOLMOHAIBHOE
COCTOSIHUE, BHUJIETh HAIpPABIICHUS Pa3BUTHSA COOCTBEHHON SMOIMOHANIbHON cdephl, OBITH
YBEpEHHBIM B ce0e;

CaMOpEryJUpOBaHMsA,  BKJIIOYAIOLIEIO  CaMOKOHTPOJb,  YMEHHE  IPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJIECHUE, CIIOCOOHOCTh AJaNTHPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHUSIM U IPOSIBISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALUM, BKIIOYAIOLIEH CTPEMJICHUE K JOCTHKEHUIO LIETU U YCIIEXY,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh UCXOS U3 CBOMX BO3ZMOXKHOCTEH;

AMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSTHUE JIPYTHUX,
YUUTBIBaTh €r0 TMpPH OCYUIECTBIECHUH OOILIEHHs, CHOCOOHOCTh K COUYYBCTBHIO U
COIEpPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOILEHUS C
JPYTUMHU JIIOJIbMH, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

HHPE/IMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kJjacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaxarb c()OPMUPOBAHHOCTh y 00Y4YaIOLINXCSl YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpaX poJib U MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B
IIPAKTUYECKOU EATEIIBHOCTH JIIOJIEH;

YUUTBHIBATh IPAHULIBI TPUMEHEHHSI U3YUYCHHBIX (U3MYECKUX MOJENel: MaTepralibHas
TOUYKa, MHEpIUAJbHASI CUCTEMa OTCUYETA, aOCOIIOTHO TBEPIOE TEJ0, UACATBHBIN ra3, MoAenu
CTPOCHMS Ta30B, JKUAKOCTEHM M TBEPABIX TeJ, TOYCUHBIA DJJICKTPUYECKUM 3apsi IpH
pemeHnn (pU3NIECcCKuX 3a1ad;

pacno3HaBaTh ¢u3NUecKue sBJIEHUs (MPOIecChl) U OOBACHATH X HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUUECKON TEOPUHM CTPOEHHUS BELIECTBA U AJIEKTPOJAMHAMUKHU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBWKEHHE, CBOOOAHOE TMaJieHHE Ted,
JBIDKCHHE TI0 OKPYXKHOCTH, WHEpIUS, B3auMojeucTBue Ten, AudPy3usi, OpoyHOBCKOE
JBUKEHUE, CTPOCHHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMaA Tell MpU HarpeBaHUU
(oxJlaXXJAeHWM), TEIUIOBOE  pPABHOBECHE,  HCIAPEHHE, KOHJEHCAlus, IUIABJICHHUE,
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KPUCTAJNIN3ALlKs, KHUIICHWE, BIAXHOCTb BO3[yXa, INOBBIIICHUE [ABICHUSA Ta3a IIPU €ro
HarpeBaHWM B 3aKpPbITOM COCYJIE, CBS3b MEXKIy IapaMeTpaMH COCTOSIHUSI rasza B
M30IIPOLECCaX, DIEKTPU3ALU TEJl, B3AUMOICHCTBUE 3aPALI0B;

ONMCHIBAaTh MEXAHUYECKOE JBWKEHHE, HCIONb3ys (U3NYECKHE  BEJIUYHUHBL:
KOOpAMHAaTa, yTh, IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUJla, UMITYJIbC Tela,
KUHETHYEeCKasi 3HEprus, MOTeHIMaJIbHAsi SHEpPrus, MexaHudeckas padoTa, MexXxaHHuYecKas
MOILHOCTh; MpPH ONHCAHUM HNPABWIBHO TPAKTOBaTh (PU3UUECKUI CMBICI HCHIOIb3YEMBIX
BEIMYUH, UX OOO3HAUYEHUS U €AMHUIBI, HAXOAMTh (POPMYIIBI, CBS3bIBAIOIINE ITAHHYIO
($U3NYECKYIO BEIUUUHY C APYTUMH BETUYHHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIONb3YS
(¢u3nueckue BEIWYUHBI: JABJICHUWE ra3a, TEeMIeparypa, CpelHss KUHETHYeCKas SHEeprus
XA0TUYECKOTO JBUKEHUSA MOJIEKYJI, CPEAHEKBAIPATHUHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSs OHHEprus, pabora Tra3a, KOIPPHUIMEHT NOJE3HOro JAeHcTBUA
TEIUIOBOIO JIBUraTeNs; MpU OMNHMCAHWM NPABHJIBHO TPAaKTOBaTh (DU3HMUECKUI CMBICI
UCMOJIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3NYECKYIO BETUUMHY C APYTUMHU BEIINYHHAM;

ONMUCBHIBATh HM3YYEHHBIE DJIEKTPUYECKHUE CBOMCTBA BEIIECTBA M DIECKTPUUYECKHUE
ABJIEHUS (TpoLlecChl), HCHONB3YysS (PU3NYECKUE BEJIUYUHBL: DJIEKTPUUYECKUN  3apsij,
QIIEKTPUYECKOE TMO0JI€, HANpPSHKEHHOCTh IOJIA, NMOTEHLHAJ, Pa3HOCTh MOTEHLMAJIOB; IpHU
ONKCAaHUM TPABUIBHO TPAKTOBATHh (PU3MUECKUNH CMBICI HCIHOJIB3YEMBbIX BEJIWYMH, HX
0003HAaYeHUs] M EIWHULBI; YyKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMU BEJIMYNHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLIECCH U SBICHUS, UCTIONb3Yys (GU3NUECKHE 3aKOHBI U
IIPUHLUIIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3akonel HetoTOHA, 3aK0H coxpaHeHUs
MEXaHUYECKOW DHEPruH, 3aKOH COXPAHEHUS HMIIYJbCA, NMPUHLOUI CYNEPHO3ULUN CHII,
IPUHLMII PABHONPABUS HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETUUYECKYIO
TEOPUI0 CTPOECHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETHUYECKOW SHEPIUu
TEIUIOBOIO  JIBIJKEHUSI MOJIEKYJd ¢ aOCONIOTHOM TemmepaTypoi, TNepBbld  3aKOH
TEPMOJAVHAMUKH, 3aKOH COXpaHEHUs JJICKTPUYECKOro 3apsana, 3akoH Kyiona, npu 3tom
pa3nuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHNUE U YCIOBHUS
(rpaHu1bl, 00IACTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBbIE MNPUHIUIBI JEHCTBUS MallUH, NPUOOPOB M TEXHUUECKHX
YCTPOUCTB; Pa3nyaTh yCIOBHS UX O€30MaCHOTO MCIIOJIb30BaHUS B TIOBCEHEBHOM JKHU3HH;

BBIMOJIHATh 3KCIIEPUMEHTHI TI0 MCCIEIOBAaHUIO (PU3MUYECKUX SIBJICHUN U MPOLIECCOB C
UCIIOJIb30BAHMEM TMPSMBIX M KOCBEHHBIX M3MEpPEHHil, Mpu 53ToM (OPMYIHPOBAThH
npoOjeMy/3ajlady HW THIOTE3y Y4eOHOro SKCIEPUMEHTa, coOHMpaTh YCTAaHOBKY W3
IPEUI0KEHHOT0 000PYA0BaHuUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOIBI;

OCYUIECTBIISITh NPSIMble U KOCBEHHBbIE M3MEpPEeHHs (PU3MYECKHX BEJIMYUH, MPH ITOM
BbIOMpATh ONTUMAJIbHBINA CIIOCO0 M3MEPEHUSI U UCIOJIb30BaTh U3BECTHBIE METO/bI OLEHKU
MOTPELIHOCTEN U3MEPECHUN;

UCCIIEZIOBAaTh 3aBUCUMOCTH MEXIy (PU3HMUECKHMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM
OpsIMBIX W3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH pe3yibTaThl
NOJYyYEeHHON 3aBHCHUMOCTH (PH3MYECKUX BEIMYMH B BHUAE TaOIUIl U TrpaduKoB, 1enaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

coOmtoaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEACHUHM HCCIEAOBAHMNA B paMKax
y4eOHOro JKCIEpUMEHTa, Y4eOHO-HCCIEAOBATEICKON M TMPOEKTHOM JEeSATENbHOCTH C
UCTIOJIH30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYIOBAHNUS;
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pemiath pacu€THble 3a/Jauyd C SBHO 3aJaHHON (PU3MYECKOW MOMAENbI0, HCIOJIb3YS
¢busznueckue 3aKOHbl M TPUHLUIIBI, HAa OCHOBE aHalIM3a YCIOBHUS 3a/adyd BbIOMpaTh
(bU3HYECKYI0 MOJIENb, BRIIEIATH (DU3UUECKIE BETUYUHBI U (POPMYITBI, HEOOXOANMBIC [T €€
pelieHusi, MPOBOAUTH PAcUYEThl M OIEHUBATh PEAJTbHOCTh IMOJIYYEHHOIO 3HAYCHUS
(bu3nuecKoi BeIHUMHBI;

peumiaTh KadyeCTBEHHbIE 3aJauM: BBICTPauBaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY PacCyIEHHI C OMOpoi Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NYECKUE
SABJICHUS;

UCIIOJIb30BaTh MpPH pEHIeHHH YYeOHBIX 3aJa4 COBPEMEHHbIe HH(GOpPMalMOHHBIC
TEXHOJIOTUH JUIsl TOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETAIIMU U TPEICTABICHUS YU€OHOU 1
Hay4YHO-TIONYJISIpHON MHGOpPMAIUH, MTOTYYEHHOW U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJy4aeMyIo HH(OPMAIIHIO;

OPUBOJUTh TMPUMEPHl BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B TOBCEAHEBHOW KU3HU IS
oOecrieyeHnsi 0€30MAaCHOCTH MpU  OOpallleHuH C [pudopaMu M TEXHUUYECKUMU
yCTpOICTBaMH, Jisi COXpPAHEHUs 3/I0pPOBbsI M COONIOACHHS HOPM 3KOJIOTMUECKOIO
MOBEJICHUS B OKPYXAIOIIEH cpefe;

paboTaTh B TPYNIE C BHINOJHEHUEM DPA3IMUYHBIX COIHUAIBHBIX POJIEH, IIIaHUPOBATH
paboTy TPpyMIIbI, PallMOHAIBHO PACIPEAEIATh O0S3aHHOCTH U INIAHUPOBATH JIEATEIBHOCTD B
HECTaHJIAPTHBIX CUTYyalUsAX, aleKBATHO OLIEHUBATh BKJIAJ KaXXJOTO M3 YYACTHUKOB TPYIIIIbI
B peIlIEHHE paccMaTpUBAaEMOM IPOOIIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM YpPOBHE
JTIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOLTUXCSI YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEPAX pojib U MecTo (u3uku B (POPMUPOBAHHUH
COBPEMEHHOM Hay4YHOU KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM, B
MPAKTUYECKON NESITENbHOCTH JIOJICH, IEIOCTHOCTh M E€AUHCTBO (DU3WYECKOW KapTHHBI
MUpa;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YYEHHBIX (PU3UYECKUX MOJETIei: TOUYeUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOUYCUHBIA HCTOYHHMK CBETa, sAEpHAs MOJENb aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOTO si/ipa MPHU PelIeHUU GU3UIECKUX 3a]1ay;

pacrno3HaBaTh (U3NYECKUe SBICHUS (MPOILECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
AIIEKTPOJAMHAMHUKNA M KBAHTOBOM (U3MKHU: DJIIEKTpUYECKas MPOBOJUMOCTH, TEIJIOBOE,
CBETOBOE, XHUMHUUYECKOE, MAarHUTHOE JEUCTBUA TOKAa, B3aUMOJCHCTBUE MAarHuTOB,
ANIEKTPOMArHUTHAas MHAYKIMS, JEUCTBUE MAarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM U
JMBUKYIMUACS — 3apsifi, DJEKTPOMAarHUTHBIE KOJIEOaHWUS W  BOJHBI, TMPSIMOJHHEHHOE
pacupoCTpaHEHHE CBETa, OTpa)X€HUe, TMpejoMiieHue, HHTepdepeHuus, Audpakuus u
noJisipu3alvs CBeTa, AUCHEpcHs cBeTa, QorodnekTpudeckuii 3Pdext (dpoTodrddekr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHHE JTMHEHYATOTO CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS
Y UCKYCCTBEHHAasl paJIMOAKTUBHOCTb;

OMHUCHIBATh HM3YYCHHBIC CBOWMCTBAa  BEIIECTBA  (DJIEKTPUUECKHE, MAarHHUTHBIC,
ONTUYECKHE, 3JIEKTPUUYECKYIO MPOBOJUMOCTh PA3JIUYHBIX Cpel) U DIIEKTPOMATHUTHbBIC
sIBIICHUS (TIPOIECCHI), UCTIONB3YS (PU3UUECKUE BETMUNHBI: JIEKTPUICCKUI 3apsijl, cujla TOKa,
AIIEKTPUYECKOE HAIPSKEHUE, AIEKTPUUECKOE COIMPOTUBIEHUE, PA3HOCTh IMOTEHIHMAJIOB,
AIIEKTPOABIDKYIIAs cuja, paboTa TOKa, MHAYKLIMS MarHUTHOTO MOJs, cuia Amrmepa, cuia
JlopeHila, WHIYKTUBHOCTb KATYIIKH, JHEPTUsl SJIEKTPUYECKOTO M MATrHUTHOIO TOJIEH,
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MEePUOJI M YacToTa KoJieOaHWi B KoJiebaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MpOIECcCce
TrapMOHUYECKHUX DJIEKTPOMATrHUTHBIX KOJeOaHui, OKYCHOE PacCTOSIHUE U ONTHYECKAs CHIa
JVH3bI, TPU ONHCAHWH TPABUIBLHO TPAKTOBATh (DU3MYECKHA CMBICT MCIOIb3YEMBIX
BEIIMYUH, MX OO0O3HAUYECHUSI W EAUHUIIbI, YKa3bIBaTh (HOPMYIIbI, CBS3BIBAIOIIWE JaHHYIO
(GU3UYECKYIO BEIMUNMHY C APYTUMHU BEITMUYNHAMH,

OTMCHIBATh WM3yUYCHHBIC KBAHTOBBIC SIBJIICHHS W IPOIIECCHI, MCMONB3YsS (U3HUECKHE
BEJIMYMHBI: CKOPOCThH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, SHEPTHUS U
UMITYJIbC (POTOHA, TIEPHOJ TOJIypachaja, dHEPrus CBSA3M aTOMHBIX sJIep, MPU OMHUCAHUU
MPaBUIILHO TPAKTOBAaTh (PU3MUECKUIN CMBICT HMCTOJIb3yEMBIX BEIWYWH, UX 0003HAYEHUS U
€AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHHE (PU3HUUECKON BETUYNHBI,

aHAJM3UPOBATh (DU3UYECKHE MTPOIIECCHI U SABJICHUS, UCTIONB3YS (U3UIECKHE 3aKOHBI U
NPUHIMIBL: 3akoH OMma, 3aKOHBI IOCIEAOBATEIBHOIO W MapauIebHOIO COCAUHECHUS
MPOBOJHUKOB, 3aKkOoH Jlkoyns—JIeHla, 3akOH JJIEKTPOMATHUTHOM HWHAYKUWH, 3aKOH
MPSMOJIMHEHOTO  PaclpOCTPAHEHUsT CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI
MpeJIOMJICHHUST CBETa, ypaBHEHHE OuHIITEeHHA 111 (orodddekrra, 3aKOH COXpaHEHUS
SHEPIruH, 3aKOH COXPAHCHUSI MMIYJIbCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiaa, 3aKOH
COXpAaHEHHUsI MAcCOBOT0 4YHCIA, MOCTynaTbl bopa, 3akOH paJHOakTUBHOTO pacmaaa, Nnpu
ATOM pa3NYaTh CJIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €0 MAaTeMaTHYECKOE BBIpaKCHUE U
yCJI0BHS (TpaHUIIbI, 00JACTH) IPUMEHUMOCTH

ONpeAeATh HANpaBICHHE BEKTOpAa HHAYKIMM MAarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia,

CTPOUTh W OMHCHIBATh H300paKECHHE, CO3/IaBacMO€ IIOCKUM 3€pKajioM, TOHKOM
JINH30M;

BBITIOJIHATh SKCIEPUMEHTHI 10 MCCIIEIOBAHUIO (PU3MUECKUX SBJICHHUI U MPOILIECCOB C
WCIIOIb30BAHMEM TIPSAMBIX M KOCBEHHBIX M3MEpPEHUH: MpH OSTOM (HOpPMYIHpPOBATH
npoOjeMy/3alady HW THIOTE3y Y4eOHOro SKCIEepUMEHTa, coOHMpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO 000PYA0BaHUS, TPOBOUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI,

OCYIIECTBIIATh MPSIMbIE W KOCBEHHBIC M3MEPCHHS (PU3WYECKUX BEIWYHH, MPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO0 M3MEPEHUS M MCIIOIh30BaTh U3BECTHBIE METOJbI OIICHKH
MOTPEIHOCTEN U3MEPEHU;

UCCTIE0BaTh 3aBUCHUMOCTH (PU3UUYECKUX BEJIWYUH C HCIOJIb30BAHUEM MPSIMBIX
HU3MEPEHHI: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH Pe3yJbTAaThl OJTYICHHOM
3aBUCUMOCTH (M3UYCCKUX BEIUYMH B BHUAE TAOMUIl W TpaduKoB, AENaTh BBIBOJBI IIO
pe3yJibTaTaM MCCIEIOBAHMUS;

coOIr01aTh MpaBmiia OE30IMaCHOTO TPYJla MPH MPOBEISHUHM HCCIASIOBAaHUN B paMKax
y4eOHOr0 JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEILCKOM W TIPOSKTHOW JEATeIbHOCTH C
HCIIOJIb30BAaHNEM U3MEPUTEIIbHBIX YCTPONCTB U Ja00OPaTOPHOTO 000PYI0BAHNS,

pemate pacu€THBIC 3a/Jaud C SIBHO 3aJJaHHONW (PU3WYECKOW MOJENbI0, HUCIOIb3Ys
dbusznueckre 3aKOHbI WM TPUHIUIBL, HA OCHOBE aHAIM3a YCIOBHUS 3a/ladyd BHIOMpATh
(bU3HUECKYI0 MOJIENb, BBIIEIATH (PU3HUUECKHE BETUYUHBI U (POPMYITBI, HEOOXOANMBIE TS €€
pellleHusi, MNPOBOAWTH pPacuy€Thl W OIEHUBATh PEAJTbHOCTHh IMOJYYEHHOTO 3HAYCHUS
(bu3HUeCKOl BEIHYNHEI;

pelmarbh KAad4eCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUUBYIO
IIETIOYKY PACCYXKJICHUM C OMOpPOil HAa M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUYECKHE
SIBIICHUS
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UCMOJb30BaTh IPU pELIeHHH Y4eOHBIX 3aJad COBPEMEHHble HH()OPMALMOHHBIE
TEXHOJIOTUU JJIsl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIMH U NPEACTABICHUs Y4eOHOU U
HAYYHO-TIONMYJISIPHON WH(GOPMAINH, TTOJIYISHHON M3 Pa3IUYHBIX NCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH TOTyYaeMylo HHPOPMAIIHIO;

OOBSICHATh NPUHIMINBI JEHCTBUS MAaIUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCJIOBUS MX O€30I1aCHOIO UCTIOIb30BaHMS B TIOBCEITHEBHOM KHU3HU;

NPUBOANTH TIPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOekHBIX YUEHBIX-(QU3UKOB B
pa3BUTUE HAayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCTIONB30BATh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCEAHEBHOM JKU3HU JUIS
oOecriedyeHnsi 0€30MACHOCTH MpU  OOpallleHuH C [pudopaMu M TEXHUYECKUMU
YCTPOWCTBAMH, [UIsI COXPAHEHUs 3JI0pOBbS M COOJIIOJIEHUS HOPM 3SKOJIOTUYECKOIO
HIOBEJICHUS B OKpY KaloLlel cpene;

paboTaTh B TpyMIe C BHIOJHEHHEM DPA3IUYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH
paboTy rpynmsl, pallMOHAIBHO pacHpeaessaTh 00I3aHHOCTH U IUIAHUPOBATh ACATEILHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, a/leKBATHO OILIEHUBATh BKJIAJ KaXJOT0 U3 YYaCTHUKOB I'PYIIIBI
B PEUICHUE PacCMaTPUBAEMOI MTPOOITEMEI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
Ne /it HaumeHoBaHuUe pa3iesioB U TeM Kontpoabusie  TIpakTaueckue (undposBbie)
NPOrpamMMbIl Bcero 5 p o0pa3oBaTtejibHbIE
padoTbI padoThI pecypeb
Pazgen 1. PUSUKA U METO/IbI HAYYHOTI'O IIO3HAHUSA
1.1 du3znKa 1 METOIbl HAYYHOT'O ’ bu6mmoreka [IOK
) MO3HaHUA https://m.edsoo.ru/7f41bf72
Hroro o pasneny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.2 Jlunavnia L https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJICKYJISIPHO- 9 1 bubnuoreka [IOK
) KUHETUYECKOU TEOPUU https://m.edsoo.ru/7f41bf72
bub6anorexa IIOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS BEILIECTBA. 5 bubanoreka [HOK
) @da30BbIE TEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOAMHAMMUKA
4.1 DnexTpocTaTuka 10 1 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41bf72
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I1OCTOSTHHBIN 3JIEKTPUYECKUN TOK.

bu6anorexa IIOK

4.2 Toku B pa3IMUHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBIIEE KOJIMYECTBO HACOB I10 63

[NPOI'PAMME
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11 KUIIACC

KoanuectBo 4acos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM u(ppoBbIe
Ne ni/m IpOIPAMMEI pasi Beero KonTpoabusie IIpakTnueckue f)lili pg)cf:m ar e.])'lebI e
padoThbI padoThI pecypebi
Pazjnen 1. QJJIEKTPOANHAMUKA
1.1 MaruauTtHoe noje. DIeKTpOMarHuTHasI 11 1 3 bubnmnoreka LIOK
WHIYKIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHU4eCKUE U 3JIEKTPOMArHUuTHbIE 9 1 bubnmnorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4eCKUE U 3JIEKTPOMArHUuTHbIE 5 1 bubnmnorexa [{OK
BOJIHEI https://m.edsoo.ru/7f41c97¢c
bubnmnorexa [{OK
2.3 Orrraka 10 3 https://m.edS(])—E)?"u/7f410970
Hroro no pazneny 24

Pasnea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEUAIBHON TEOPHUH 4 1 bubnuoreka [{JOK
’ OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 DJIeMEHTHI KBAaHTOBOM OMTUKH 6 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE S1pO 5 Bubmmorexa TIOK

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

15

Pasnea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKHN

DJEMEHTBI dCTPOHOMHUHU U

but6mmoreka [JOK

> acTpopU3UKU / https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IIOBTOPEHUE
bubnuoreka [IOK
6.1 O6obmazomee nosTOpEHHE 4 https://m.edS(])_E).ru/7f41c97c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO HACOB I1O 68

I[TPOI'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHMUE

10 KJIACC
No KosnvecTBO 4acon Jata DJIeKTPOHHBbIE HU(PPOBbIE
R Tema ypoka Kontpoabnbie IIpakTudeckue o0pa3oBaTeJibHbIE
n/n Bcero U3YyYeHM S
padoThI padoThI pecypcbl
dusuka — HayKa o Ipu .
1 Ha;tlH:Ie Me:(})lﬂzl ?‘IOEHBI,DI;)I/?HG 1 bubsmorexa IIOK
https://m.edsoo.ru/ff0c32e2
OKpY>KaloIero Mupa
Ponb 1 MecTo pusuku B
2| e e s |1 bumotexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU eI TEIIbHOCTH
1100 (97
MexaHnyeckoe IBUKEHHE.
THOCUTEIBHOCTH
3 I\C/I)CX;I-(I:I/I‘{:J;KOI(‘)OC IBUKEHUS. 1 Bubmorexa [IOK
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHUE
4 PaBHOMEpHOE npsIMONTMHENHOE 1 bubnmnoreka [JOK
JIBYDKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEeHHOE 1 bubnmnorexa [JOK
MPSIMOJIMHENHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
B HOE TaJICHUE.
6 s’czgggﬂliz CBOHgO)IIiOFO 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c39cc
MmajeHUS
KpuBonuneiinoe IBuKeHUE.
7 I[I];I/IH(OCJ;I-II/IC MaTepJ:Iaanoﬁ 1 bubmmorexa [TOK
https://m.edsoo.ru/ffOc3ada
TOYKH IO OKPY>KHOCTHU
3 [IpuHIUIT OTHOCHUTEIBHOCTH 1 bubnunoreka LIOK

lNanmnes. MHepunanbHbie

https://m.edsoo.ru/ffOc3be8
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cucreMsl orcuera. [lepBbii
3akoH Hrrotona

Macca tena. Cuna. [Ipunuun
cynepnosunuu cui. Bropoit

but6mmoreka [IOK

Kunernueckast sHeprus

? 3akoH HeroTona nst https://m.edsoo.ru/ffOc3be8
MaTepUAIIBHON TOYKHU

10 Tpetnii 3axon HeroToHa ams bubnmnoreka LIOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHPHOTO TATOTEHUS.

11 Cuna T)I)KGCTI;I. [TepBas bubmmorexa HOK

https://m.edsoo.ru/ff0c3d00

KOCMUYeCKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [HOK
Bec tena https://m.edsoo.ru/ffOc3el 8
Cuna tpenus. Koappuunent

13 TpeHusa. Cuia conpoTUBIEHUS bubnmnorexa [{OK
MpU IBUKEHUM TEJA B https://m.edsoo.ru/ffOc3f76
KUJKOCTHU WM Ta3e
[ToctymarensHOE 1
BpalaTeIbHOE JIBIDKCHUE

14 a0COJIFOTHO TBEPJOTO TENA. bubnuoreka [{JOK
MowmenT cuibl. [liieuo cuel. https://m.edsoo.ru/ff0c41a6
YcioBus paBHOBECHS TBEPIOTO
Tena
Nmnynsc MarepuanbHOU
TOYKHU, CUCTEMBI

15 MaTepUAIbHBIX TOUYEK. bu6motexa [IOK
Nmmynbe cumbl. 3aK0OH https://m.edsoo.ru/ff0c43d6
COXpaHEHHUsI UMITYJIbCA.
PeaktuBHOC NBUKEHME

16 PaGora 1 MOIITHOCTH CHITBI. but6mmoreka [IOK

https://m.edsoo.ru/ff0c4502
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MarepuanbHOU Touku. Teopema
00 U3MEHEHUU KUHETHYECKOW
SHEPrUu

17

[ToTenumanbHas SHEPTUs.
[TorenmaneHas sHEprus
yIpyro 1e(popMHUpOBaHHOM
npyxuHsbl. [loTeHanbpHas
SHEprus Tena BOIU3u
MMOBEPXHOCTH 3eMITH

bubmnorexa LIOK
https://m.edsoo.ru/ffOc461a

18

19

[ToTeHuumanpHbIE U
HEMOTEeHLUANIbHbIE CUJIbl. CBS3b
pabOThl HEMOTEHIIMAIBHBIX CHJI
C U3BMEHEHUEM MEXaHUYECKOI
SHEPTUM CUCTEMBI TeJl. 3aKOH
COXpPaHECHUSI MEXaHUYECKOM
SHEPTUu

JlabopaTtopnas pabota
«MccnenoBanune cBsizu pabOThI
CWJIBI C U3MEHEHUEM
MEXaHWYECKOW YHEPTUH TeJIa
Ha IPUMEpE PACTHKECHUS
PE3UHOBOTO JKT'yTa»

bubmmoreka [IOK
https://m.edsoo.ru/ffOc478c

20

21

KonTponsnas padora no teme
«Kunemaruka. JluHamuka.
3aKOHBI COXPAHEHUS B
MEXaHHUKE»

OCHOBHBIE ITOJIOKEHHUS
MOJIEKYJIIPHO-KHHETHYECKOM
Teopuu. bpoyHOBCKOE
nasmkenue. {udpdysus

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4b74

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKECHUS U
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23

24

B3aNMOJIEUCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHUs
ra3oB, )KMIAKOCTEN U TBEPBIX
Tel

Macca monekyn. KonnuectBo
BemecTBa. [locTosiHHAs
ABoraapo

TermoBoe paBHOBECHE.

Temneparypa u €€ u3MepeHue.
[Ikana Temneparyp Llenbcus

25

WUneansnsbrii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

30

AOGcomoTHas TeMIiepaTypa Kak
Mepa CpeIHEN KHHETUYECKOU
SHEPIrUU JBH>KEHUS MOJIEKYI.
VYpaBHenue MeHneneeBa-
Knanetipona

3akoH JlanpToHa. ['a30BbIC
3aKOHBI

JlabopaTtopnas padota
«MccnenoBanne 3aBUCUMOCTH
MeX1y apameTpaMu
COCTOSIHHS Pa3peKEHHOTO Ta3a»

N3omnporuecchl B uacaibHOM
rase u ux rpaguueckoe
MIpe/ICTaBIICHUE

BryTpeHHSs dHEpTUs
TEPMOAMHAMHYECKON CUCTEMBI
U cTI0CcOOBI €€ U3MEHEHMS.
KonnuecTBo Tennotsl 1 pabora.
BryTpenHss sHeprus

bubmmoreka [JOK
https://m.edsoo.ru/ffOc511e

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

bubmmoreka [IOK
https://m.edsoo.ru/ff0c5952
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OJHOATOMHOI'O NJCAaJIbHOI'O
rasa

31 Buael Tenonepenauun Bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VhenpHas TEIIOEMKOCTD
3 BelecTBa. Kommuectso but6mmoreka [IOK
TEIUIOTHI NIPH TEIIONEpEIaye. https://m.edsoo.ru/ff0c5c36
AnnabaTHbIN TIpoliecc
I1epBrIii 3aK0H
33 Tei)liwoz[mizhfnxn U €ro bubmmorexa TIOK
https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K U30IpoIleccaM
H TUMOCTB II B B
24| rpapone. Bropedi saeet bu6morexa LIOK
) https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHI
35 [Tpunmun nevictBust u K11 bubnmoreka LIOK
TEIUIOBOIT MaIINHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKOoJ0rn4YecKue npoodIeMbl
TETUIOPHEPTETUKU
38 Sﬁ%i?}?;f;;a?gfmm bubmaorexa IIOK
' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKI
| Samportet e e B LOK
) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJIUHAMUKI
40 KHoa}II);:Ifcpaaj;ﬂBaIIjIP(I;:peHHe " Bubmaorexa [IOK
) https://m.edsoo.ru/ff0c63b6
KUAIIEHUE
A1 AOCOII0THAS U OTHOCHTEIbHAS but6mmoreka [IOK

BJIA)KHOCTBH BO3aYyXa.

https://m.edsoo.ru/ff0c64d8
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Hacpimennsii nap

TBépnoe Teno.
Kpucrannuueckue u amopdHsie
Tena. AHU30TPOIUS CBONCTB

but6mmoreka [IOK

42 KpucTtaiioB. JKuukue https://m.edsoo.ru/ff0c65f0
Kkpuctaisl. COBpeMEHHbIE
MaTepHuabl
IImaBnenne M KpuUCTATIIM3AIIMS.
43 YEZHJI;ISIE}H ieHnE))Tz I?JJ:;IB;:II;H;[ Bubmorexa [IOK
) https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmmoreka [JOK
44 YpaBHeHHE TEeTUIOBOrO OanaHca https://m.edsoo.ru/fi0c6820
45 | Omestmmecst smpsn. lza Bumnotexa LIOK
) https://m.edsoo.ru/ffOc6é6bcc
BH/JIa SJICKTPUUYECKUX 3apsiIOB
[TpoBOTHMKH, TUIIEKTPUKH H
16 ITOJIYITIPOBOTHUKH. 3aKOH bubnmnoreka LIOK
COXPaHEHMSI DJIEKTPUUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsia
7| Sanon Konoms, Tonoumet bumotexa LIOK
. https://m.edsoo.ru/ffOc6ced
AIEKTPUUECKHI 3apsi
Hanpsixénnocts
5 | o Buniorosa LOK
. https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX ToJieH. JInnun
HaNpPsKEHHOCTU
PabGoTa cun
49 3JIEKTPOCTATUYECKOIO ITOJIS. bubnmoreka [{OK

[Torenmman. PazHocth
HOTEHIIUAIOB

https://m.edsoo.ru/ffOc6100
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50

51

52

53

IIpoBOJHUKH U AUDIEKTPUKHU B
3JIEKTPOCTATHUECKOM I10JIE.
Jlnonexrpudeckas
IIPOHULIAEMOCTh

OnextpoéMkocTh. KonneHncarop

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCATOpa
Jlaboparopnas pabora
"N3mepeHune 3MeKTpOEMKOCTH
KoHJieHcaTopa'

but6mmoreka [JOK
https://m.edsoo.ru/ffOc7018

bubmnorexa LIOK
https://m.edsoo.ru/ff0c7126

bubmnorexa LIOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHUMn nencTBUs u
MIPUMEHEHNE KOH/IEHCATOPOB,
KOIMUPOBAJIBLHOTO alapara,
CTPYWHOI'O IPUHTEPA.
DNeKTpocTaTUYEeCKast 3aluTa.
3a3eMiIeHHEe JIEKTPOIPUOOPOB

55

DNEeKTpUUYECKHUI TOK, YCIOBUS
€ro CyIIeCTBOBAHUS.
[Tocrosunsiil Tok. Cuna Toka.
Hanpsixenne. ConpoTuBIiieHHE.
3akon OMa Jj1s1 ydacTKa Ienu

56

ITocnenoBaTenbHOE,
napajieJbHOEe, CMEUIaHHOE
COEJIMHEHNE TIPOBOHHUKOB.
JlabopaTopHnas paboTa
«M3yyeHune cMemaHHOro
COEJIMHEHUS] PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIITHOCTE
MEKTPUUYECKOTO TOKA. 3aKOH

bubmmoreka [IOK
https://m.edsoo.ru/ffOc7838
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Jlxoyns-Jlenna

58

3akon OMa U1t HOJTHOU
(3aMKHYTOM) 3JIEKTPUUECKON
nenu. KopoTkoe 3aMbIKaHue.
JlabopaTtopnas pabota
«M3mepenne DJ[C ncrounmnka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTHUBIICHUS

but6mmoreka [JOK

0.5 https://m.edsoo.ru/ffOc7ae0

59

PesepBHbiil ypok. KonTponbHas
pabota o Teme
"OnexkrpoauHaMuka' /
Bcepoccniickas mpoBepoyHast
pabora

bubmnorexa IJOK
https://m.edsoo.ru/ffOc8c56

60

61

O606mmaromuii ypok
«DNEeKTPOAUHAMUKA /
Bcepoccniickas nmpoBepoyHast
pabota

DneKTpoHHAask MPOBOJUMOCTD
TBEPJBIX METAJUIOB.
3aBUCUMOCTH COIIPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPBHI.
CBepXnpoBOAMMOCTh

bubmmoreka [IOK
https://m.edsoo.ru/ffOc88be

62

63

64

DNEeKTpUYECKUi TOK B BaKyyMe.
CBolicTBa 2IIEKTPOHHBIX
My4YKOB

[TonynpoBoaHUKH, X
coOCTBEHHAas U MpUMecHast
npoBoAUMOCTh. CBOMCTBA p—
n-rnepexozja.
[TonnynpoBoAHUKOBBIE TPUOOPHI
DJEeKTpUUECKUl TOK B

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

bubnunoreka LIOK
36




pacTBOpax | pacriaBax
AIIEKTPOIUTOB.
DNEKTPOIUTHYECKAs
JUccoLManus. DIEKTPOIIN3

DNEeKTpUUYECKUM TOK B ra3ax.

https://m.edsoo.ru/ffOc82ba

65 CamMOoCTOsTEeTbHBIN 1 1 bu6mmoteka [{OK
HECaMOCTOATENILHBIN pa3psi. https://m.edsoo.ru/ffOc84ae
Momnnus. [1nazma
DneKTpudecKue IpruOOpsI U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnmnorexa [JOK
npumenenue. [IpaBuna https://m.edsoo.ru/ffOc86fc
TEXHHKHA 0€30TIaCHOCTH
KonTponsnas pabora o teme

67 iil?)ﬁiijli?{if;T;I;iTpnquKHﬁ 1 bubmmorexa HOK

https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMYHBIX
cpemax»
68 E?Sg;zi?uﬁogbox 10 TEMaM 1 Bubmmorexa [JOK
https://m.edsoo.ru/ffO0c8f6¢
10 knacca
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOI'PAMME
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11 KUIIACC

KoanuecTBO Yacos

DJIEKTPOHHBbIE HU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabusie IIpakTnueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3YYCHUS
padoThI padoThI pecypchl
[TocTossHHBIE MArHUTBI U UX
B3anMOJIcicTBUE. MarHuTHOE
1 ToJe. BIéKTOp MarHUTHOM 1 bubmmorexa HOK
. https://m.edsoo.ru/ff0c9778
MHIYKIUU. JIMHUM MarHUTHOM
WHIYKITUN
MarauTHoe 1oJjie TpoBOJHUKA
’ ¢ TokoM. OnbeIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoneiicTBre mpoBOJHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGoparopnas padota
3 «I/IsyEeHHIZ MarI;IHTHoro OJIA 1 1 bubmmorexa LHOK
https://m.edsoo.ru/ffOc98fe
KaTYIIKHA C TOKOMY
JlelicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuia
4 Awmriepa. JlabopaTopHas 1 1 bubamnoreka [JOK
pabota «HccnenoBanue https://m.edsoo.ru/ffOc9ac0
JICUCTBHS MOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBUXKYLLYIOCS 3apsKEHHYIO 1 bubamnoreka [JOK
yactuny. Cuna JlopeHua. https://m.edsoo.ru/ff0c9df4
Pa6ota cunbl Jlopeniia
DNIeKTpOMAarHuTHAsE HHAYKITHUS.
6 IToTOK BEKTOpa MarHUTHOU 1

unaykuuu. J1C uHIyKuuu.
3aKOH 3JEKTPOMAarHUTHOU

38




nHnykiuu Oapanes

Jlaboparopnas padota
«HccmenoBanue aBiIeHUS
AIIEKTPOMArHUTHON UHAYKIIHI

bu6anorexa IIOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTB. SIBIICHHE
camounaykuuu. IJ1C
CaMOMHIYKIUU. DHEPTUS
MAarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
oJie

bu6anorexa IIOK
https://m.edsoo.ru/ff0ca600

TexHnyeckne yCTpomucTBa U UX
MIPUMEHEHHUE: IOCTOSIHHbIE
MAarHHTbI, SJIEKTPOMArHUTHI,
AIIEKTPOJIBUTATED,
YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHIL], THAYKIIMOHHAA M€Yb

10

11

12

13

O6o0maromnuii ypok
«MarnuTtHoe noie.
DJICKTPOMArHUTHAS MHTYKIIHS

KonTtponwsnas padota mo teme
«MarnuTHOE€ no’ne.
DNeKTPOMAarHUTHAST MHIYKIIHS

CB00OOIHBIE MEXaHUYECKUE
kosnebanus. ['apmoHnUeckue
KosieOaHusl. YpaBHEHHE
TapMOHUYECKUX KOJICOAHMIHA.
IIpeBpaienue sHEprun

JlaGopaTtopnas pabota
«HccnenoBanne 3aBUCUMOCTH
neproja MallbIX KOJeOaHmit
rpy3a Ha HUTH OT JJIMHBI HUTH

bubnuoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcatf06
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Y Macchl Ipy3a»

14

KonebarenbHbIi KOHTYD.
CBoOOHBIE
DJICKTPOMArHUTHBIC KOJICOaAHUS
B HJICAILHOM KO0JIe0aTeIILHOM
KOHTYype. AHAJIOTHSI MEXTY
MEXaHUYECKUMHU U
DJICKTPOMArHUTHBIMU
KOJICOaHUSIMU

bu6anorexa IIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHna. 3akoH
COXpaHEHHUsSI DHEPTUU B
UJIcaTbHOM KOJIEOATeIbHOM
KOHTYpE

bu6anorexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

17

[IpencraBneHue 0 3aTyXaromux
KoJieOaHusAX. BeIHyXIeHHBIE
MEXaHUYECKHE KOJICOAHMUSI.
Pe3onanc. Beinyx1eHHbBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IlepeMeHHBIH TOK.
CunycouanbHbIN
MepEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOTO TOKA.
AMIUIUTYTHOE U AECUCTBYIOLIEE
3HAUYEHHUE CHUJIbI TOKA U
HaIpPsKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpancdopmatop.
[IpousBoacTBO, Nepenaya u
noTpebIieHre ANEKTPUUECKON
SHEPruu

YCTpoiCTBO M MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUUECKOrO

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcc324
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3BOHKA, TeHEepaTopa
NIEPEMEHHOTO TOKA, JTMHHHA
AIIEKTpOIIepeIaq

20

DKOJIOTUYECKUE PUCKU TPH
MIPOU3BOJCTBE
anekTpo3Hepruun. KyneTypa
HCTOJIb30BaHUS
AIIEKTPOSHEPTUH B
OBCEIHEBHO KU3HUA

21

22

23

MexaHn4ecKue BOJIHBI,
YCIJIOBHS PACTIPOCTPAHEHHUS.
[Tepuoa. CxopocTh
pacupoCTpaHEeHUs U JUTMHA
BOJHBL. [lonepeynsie n
IIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa
DNEeKTPOMarHUTHbIE BOJIHBI, X

CBOMCTBa U cKOpocTh. [IIkana
3JIEKTPOMArHUTHBIX BOJIH

bu6anorexa IIOK
https://m.edsoo.ru/ffOcca54

bu6anorexa IIOK
https://m.edsoo.ru/ffOcccOc

bu6mmoreka IIOK
https://m.edsoo.ru/ffOccte0

24

[IpuHIUIIBI pAIUOCBI3U U
TejieBuAeHUA. Pa3Butue
cpencTB cBsA3u. Paanonokanus

25

KonTtponshas padora
«Konebanus v BOJIHBI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6fy

26

27

[IpssMonunenHoe
pacnpoCcTpaHeHue CBETA B
OJHOPOAHOM cpeae. ToueuHbli
UCTOYHMK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cd350

bu6mmorexa [IOK
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orpaxkeHus cseta. [loctpoenue
n300pakeHui B IJIOCKOM
3epKaie

https://m.edsoo.ru/ffOcd4e0

28

29

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KCHHUE.
IIpenenbHbINA yro MOJIHOTO
BHYTPEHHET'0 OTPAKCHUS
Jlaboparopnas padota
«3mepeHne nokaszaresns
MIPEJIOMIICHHUSI CTEKIIa

bu6anorexa IIOK
https://m.edsoo.ru/ff0cd7f6

bu6anorexa IIOK
https://m.edsoo.ru/ff0cd67a

30

31

32

33

JIunsel. IlocTpoenue
U300paKEHUH B JINH3E.
dopmysia TOHKOM JTUH3BI.
YBenuueHue JIuH3bI

JlaGoparopnas padota
«HccnenoBanue CBOMCTB
U300paKEeHUH B JIMH3aX)»

Hucnepcus cBeta. ClIOXKHBIN
cocTaB Oenoro ceta. [Ber.
Jlaboparopnas paborta
«Habmronenue aucnepcuun
CBETa»

WuTepdepenuus cpera.

Hudpaxius ceera.
Judpaximonnas peméTka

bubnuoreka [IOK
https://m.edsoo.ru/ffOcddle

bu6mmoreka IIOK
https://m.edsoo.ru/ffOced22

34

HOHCpC‘-IHOCTB CBCTOBLBIX BOJIH.

[Tonsipusanus ceera

bu6nmuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue npudOpsI U
YCTPOMCTBA U yCJIOBUS HX
0€30MacHOro NPUMEHEHHUSI

36

[’ paHuIIBl MPUMEHUMOCTH

bu6nmuoreka [IOK
42




KJIACCUUYECKOM MEXAaHUKH.
[TocTynarsl cienuanbHOM
TEOPUH OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf862

OTHOCHUTEIBLHOCTD

37 OJIHOBPEMEHHOCTH. bu6anorexa IIOK
3ameyieHre BpEMEHU U https://m.edsoo.ru/ffOcfa4?2
COKpaIleHUe JJTHHBI
OHeprus U UMITYJIbC

38 PEISITUBUCTCKON YaCTHUIIBI. bu6mmoreka [IOK
CBs3b MacChl C DHEPTHUEHN U https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrus MOKOs
Kourponsnas padora «OnTuka.

39 OCHOI;LI CHGHPII)aHBHOﬁ TEOPUU bubmmorexa TIOK

https://m.edsoo.ru/ffOcf610
OTHOCHUTEIBHOCTH)

40 ®otonsl. Popmyna [lnanka. bubanoreka [HOK
DHeprus U UMIysbc (poToHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCICI0BaHNE

41 Q)OTgacpcpeKTa. OHBIILTBI A.T. bubmmorexa TIOK

https://m.edsoo.ru/ffOcffc4
CroeroBa
3akonsl hoTodrddekra.

40 VYpaBHeHue DUHIITEHHA 15 bubnuoreka [IOK
doTtoaddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuma gorosrddexra

apienue ceera. OmnpITel I1. H.
43 §e6eﬂeBa. XUMHYECKOE bubnmorexa HOK
N https://m.edsoo.ru/ff0d04a6
JIelicTBHE CBETa
TexHuueckne ycTpoucTsa u

44 MPaKTUYECKOE MPUMEHEHUE:

dbotornement, HOTOATUHK,
COJIHEUHast 0aTtapesi, CBETOIUO]
45 Pemienue 3amayq mo reme bu6nmuoreka [IOK
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«DIIeMEHTHI KBAHTOBOM
ONTUKN»

https://m.edsoo.ru/ff0d0302

Moguens atoma TomcoHa.
OmnpiTer Pesepdopaa mo

bu6mmoreka [IOK

46 pPacCessHUIO O-9aCTHII. https://m.edsoo.ru/ff0d091a

[InanerapHas MoAeNb aTOMA
bu6anorexa IIOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3inyyenue u noriomeHue
(OTOHOB MpHU MEPExXo0ie aToMa bubnuoreka [IOK

48
C OJTHOT'O YPOBHSI SHEPTUU HA https://m.edsoo.ru/ff0dOafa
JIpyroi. Busbl ciekTpoB
BoaHOBBIE CBOMCTBA YaCTHII.

Bonansl ne bponins.
49 Kopnycf([ynﬂgﬂo-BonHOBoﬁ bubmmorexa HOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4EHUE
OTKpBITHE PAMOAKTUBHOCTH.

50 OmneiTer Pesepdopaa mo bubmuoreka [IOK
OIPEJICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaaIuoOaKTUBHOTO U3ITYYCHUS
CgoiicTBa anbda-, 6eTa-,

51 ramMmma-usnydeHus. Bnusuue
PaIMOaKTUBHOCTH Ha KUBBIE
OPTaHU3MbI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTonsl. Anbda-

52 chng)(l). 3J’I€I<3"1(“)p00HHBII71 u ¢ bubmorexa HOK

. https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
['amma-usiyyeHue
53 DHeprus CBsI3M HyKJIOHOB B bubnuoreka [IOK
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54

anpe. SlnepHele peakuuu.
SAnepnslii peaktop. [IpoGiaemsi,
IIEPCIEKTHUBBI, DKOJIOTUYECKHE
ACIIEKTHI S ICPHOU SHEPTETUKH

DNeMEeHTapHbIE YaCTHUIIbI.
OTKpBITHE TO3UTPOHA.
MeTtop1 HaOMIOACHUS U
pEerucTpaluu J1eMEHTapHbIX
yactull. Kpyriblii cTton
«DyHIaMeHTAJIbHBIC
B3anMoaeicTus. EnnHCTBO
(bu3nYeCKOil KApTUHBI MUPaY

https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTH ACTPOHOMHUMU.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUH. Buj 3BE€31HOTO
HeOa. Co3Besnus, IpKHe
3BE3JIbI, IIJIAHETHI, UX BUIUMOC
nemwxkenne. CoaHeyHas
cucreMa

56

Comnaue. Conneunas
AKTUBHOCTE. MIcTOUYHUK
sHepruun CoJiHIa U 3BE3]

57

58

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI
[JIaBHOM MOCJIe10BaTeIbHOCTH.
Bnytpennee crpoeHue 3BE31.
CoBpeMeHHBIE MTPEICTABICHUS
0 MPOUCXOKJICHUU U IBOJIOLIUU
ConHua u 3B€37

Maieunsiit [1yre — Hama

45




59

I"'anakTuka. Ilomoxxenue u
nBrxenne ColrHIa B
I'amakTuke. I'anakTuky.
YeEpHble ObIpHI B iApax
raJJaKTHK

Bcenennas. Pazoeranue
rajnakTuk. Teopus bonboro
B3phIBa. PennkToBOE
n3nydeHue. MeraragakTuka

60

Hepemennsie mpobiemsr
ACTPOHOMUH

61

62

63

KonTponbhas pabora
«DNEMEHTHI ACTPOHOMUU U
acTpOPUBHKI»

O6006maronuii ypok. Poib
(U3HUKU 1 aCTPOHOMUU B
SKOHOMMYECKOH,
TEXHOJIOTUYECKOM, COLIMAJIbHOM
U ITUYECKOM chepax
JeSITEILHOCTH YeJI0OBEKa

O606maronuii ypok. Ponb u
MeCTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOM HAYyYHOU
KapTHUHE MHpa

64

O6o6maromuii ypok. Ponb
¢buznueckoit Teopuu B
dbopMupoBaHUH
npeICTaBIeHUH 0 (hU3NIecKon
KapTHHE MHpa

65

O6o06maronmii ypok. Mecto
¢u3nUIecKoil KapTUHBI MUPA B
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00111eM psITy COBPEMEHHBIX
CCTECTBCHHO-HAyYHBIX
MPEJCTABICHUN O IPUPOAE

66

67

68

PesepBHblil ypok. MarautHoe

noJie. DIeKTPOMarHUTHAs 1
WHITYKIUS

Pesepsusblii ypok. OnTuka.

OcHOBBI cllelManbHON TEOPUHU 1
OTHOCHUTEIBHOCTH

Pesepnsiii ypok. KBanTtoBas
¢buznka. DIeMeHTHI 1
ACTPOHOMHH U aCTPOPUUKH

bu6anorexa IIOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IIO

68

I[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT O
IMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JUISA YYUTEJIA

HOUPPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

48
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