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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a rtaxxke ¢ yu€rom QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMK TIpenojaBanusi yuyeOHoro mnpeamera «Pusmka» B 00pa30oBaTeNbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOy4daromuxcs 10—11 knaccoB npu o0yueHuu
ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJIX0/IA.
[Tporpamma o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ybTaTaM OO0yUeHHs, a TaKkKe
YUUTBIBAET HEOOXOAMMOCTb peau3ali MEXIPEIMETHbIX CBs3ell (U3UKU C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMH IIpeMeTaMu. B Helt onpenensitoTcss OCHOBHBIE
e U3y4YeHus (PM3UKUA Ha YPOBHE CPEIHET0 OOIIero oopa3oBaHus, IIIaHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca  (U3MKHU: JIMYHOCTHBIE, METAalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojiepkaHue yueOHOro npenmMera «@u3rkay 1o rogam oOyueHus.

du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SIBIICHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHCH,
dusnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTUi B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHUsI HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(bU3MK1 BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydaronuxcsi, B (OpMUpOBaHHE yMEHUW NPUMEHATh HAay4YHBI METOJ
MO3HAHUS MIPH BBIMOJIHEHUU UMU y4E€OHBIX UCCIIEIOBAHUA.

B ocHOBY Kypca ¢pu3uKu 111 ypOBHS CPEHEr0 00IIeTro 00pa30BaHMs MOJIOKEH
pAI uaeh, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (DU3MKH, BKIIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hU3UKH.



Hoes cenepanusayuu. B coOTBETCTBUM € HeW Marepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3MYecKuX Teopui. Bemaymum B Kypce sBiseTcs
(opMupoOBaHUE NPEICTaBICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanuzanusi mOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTapHOTO MOTEHIMala (U3MUECKON HAyKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUSA
(Gu3uKU ¢ pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMHU
Y 3KOJIOTHYECKUMU TIPpOoOIeMamH.

Hoes npuxnaonoti nanpasnennocmu. Kypce dbuzuku nmpeamnoiaraet 3HakoMCTBO
C IIUPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN H3y4EHHBIX
TEOPUU U 3aKOHOB.

Hoes osxonocuzayuu peamm3yercs TOCPEACTBOM BBEACHUS DJIEMEHTOB
COJlepKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHM, a Takke 00CYXKICHHs
npo0JIeM pallOHAIBEHOTO MPUPOOIIOIBF30BAHUS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmdeckue Teopuu (hopMHpOBAHUE MPEICTABICHUNA O
CTPYKTYype MOCTPOEHUs] (PU3NYECKON TeOpuH, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O PUPOJIE, TPAHHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTUCAHMsI €CTeCTBEHHO-HAYYHBIX SBICHUHN U MPOILIECCOB).

CHCTeMHO-AESATENIbHOCTHBIN TOAX0 B Kypce (DPM3UKU peanu3yercs Ipexie
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESTeTbHOCTH O00YYaroIIUXCs.
J11s1 6a30BOr0 ypOBHS Kypca (PU3HKU — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCTIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpaMme
no ¢uzuke OObEAUHEHBI B OOIIMNA CIUCOK YYEHUYECKHX MPAKTHUECKUX padoT.
Brinenenne B yKka3aHHOM mepedHe J1a0OpaTOPHBIX padoOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHHUKAMHU 00pa30BaTEILHOrO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IMJIAHUPOBAHMS M OCHallleHUs KaOuHera ¢usuku. [lpu
3TOM oOecreunBaeTcsi OBJaJCHUE OOYyYaloIMMHUCS YMEHHUSMH TPOBOJUTH
KOCBEHHBIE HM3MEpPEHUs, HUCCIENOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH U
MIOCTAHOBKY OIBITOB TIO MTPOBEPKE MPEITOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKEe yAENSIeTCsl pelIeHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1ay.
[Ipu sTOM AJ1g pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]1a4M C SBHO 3aJaHHOU
¢u3nyeckoil MOMAENbI0, TO3BOJSIONIME TMPUMEHATh U3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pa3HbIX pa3nienoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1aHUs Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SIBJICHUM W NPOLIECCOB B OKpYKarouiei
KU3HU, TpeOyronue BbIOOpa (M3UYECKOWM MOAENU IS CUTYalld MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.



B cootBercTBuu ¢ TpedoBanusmu @I'OC COO k maTepuaabHO-TEXHUYECKOMY
obecrnieueHn0 y4eOHOro mpouecca 0a30Bbl ypoBEHb Kypca (PU3MKH Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBUSIX MPEAMETHOTO
kaOuHeTa (U3MKM WIM B YCIOBHUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHere GU3MKH AOHKHO ObITH HEOOXOAUMOE
nabopaTopHOe OOOpYJOBaHHE JUIsl BBINOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pu3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLlMOHHOE 000pYI0BaHUE.

JleMoHCTpallMoHHOe 00o0pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEpEeUYNCIECHHBIX B IporpaMme Mo (U3MKE KIOYEBBIX JIEMOHCTpAaLUN JJIs
UCCIIEIOBAHNS  W3Y4YaeMbIX SIBJIEHUHM M  NPOLECCOB, HSMIUPUYECKUX U
(yHIaMEHTaNIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JIabopaTopHOEe 00OpynOBaHME JUIsl YYEHUYECKHX MPAKTUYECKUX pPadoT
(GopmMupyeTcsi B BHJIE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECHEUYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TeMaTH4ecKne KOMILIEKTHI
71a00paTOpHOTO O0OpPYJIOBAaHMS JIOJDKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(PPOBBIX J1aOOpaTOpUil.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJIEHHUS OOYy4YalOIIUXCA K HAydHOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (popMUpOBaHUE
MCCJIEI0BATEIbCKOI0 OTHOLLICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHPOBaHME HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepUH U (PyH/ITAMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (opmupoBaHue yMeHUH OOBSACHATH SBJIECHUA C HUCIHOJb30BAHUEM
(bu3MUecKuX 3HAaHUN U HAYYHBIX JOKA3aTelbCTB;

e (opMHpOBaHME MPEICTABICHUM O ponu (PU3NKK AJI Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Leneld 00ecleurnBaeTcsl peleHueM CIEeIyIOIUX 3a1ad B

Ipolecce U3YUeHUsI Kypca (U3UKH HAa YPOBHE CPEAHETO 001LEero oopa3oBaHus:

e IIPUOOpPETEHHE CUCTEMBI 3HAHUN 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHHKY, MOJEKYJSIPHYIO (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U 3J1EMEHTHI aCTPOPHU3UKHU;

e (opMHUpOBaHME YMEHUHW TPUMEHATh TEOPETUYECKUE 3HAHUS IS
OObsICHEHHsST (U3UYECKUX SIBJICHUH B TPUPOAE U IS TNPUHATHUS
MMPAKTUYECKUX PEUICHHUM B MIOBCEIHEBHOM KU3HU,



e OCBOCHHE CIIOCOOOB peIIEHUs PAa3IUYHBIX 3a7a4 C SIBHO 3aJlaHHOU
busnueckoil MoOJENbl0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIIBHOE
co3fanue (pu3nUecKoit MOJICIH, aICKBATHOU YCIIOBHUSM 3aJ1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BJIMSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJIQJICHHE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TMPOBEIACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu UHPopmaluu,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEero
oOpazoBanus oTBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HElEN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE MepedeHb Jab0paToOpHBIX U
NPaKTUYECKUX paldoOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JElaeT BBHIOOP
NpOBE/ICHUs JIa0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHIUWBHIYaJIbHBIX
0COOEHHOCTEH 00yUaroIuXxCsl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poiib 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHMS TPUPOABL. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B PAKTUYECKON AEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpIMHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunennoe nBrmxenue. /J[BkeHre MaTeprualIbHON TOYKHU IO OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBukeHus Tena, OPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3Mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IIyTAMH, I[POWUJICHHBIMUA TEJIOM 3a
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa 11t
MaTepUATBHONU TOYKH. TpeTnil 3akoH Hpr0TOHA 1151 MaTepHUAIbHBIX TOYEK.

3akoH BcemupHoOro TtsiaroreHusa. Cuima Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduiumeHt tpenusi.
Cuiia conpoTUBIIEHUS PU IBUKEHUH TEJA B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT uxX JaehopmMaIiu.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBM)KECHHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHUpPOBaHHOM NpYXUHBIL. [loTeHIManbHAs SHEPTHs Tea BOJIM3H TOBEPXHOCTU
3emutu.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIUAIIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOW IHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHsI MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YAaCTUIL BewiectBa. Mollenu CTpPOEHHMS Ta30B, XKUIKOCTEU U
TBEPBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEeOpUM HeallbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HJCaJBLHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY MapaMeTPaMU COCTOSIHUS Pa3pEeXEHHOrO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Jy4YeHHE. Y IelbHas TEIIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPOLIECCOB B MIPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNEHCTBUA. DKOJIOTMYECKUE NPOOJIEMbl TEIIOAHEPTETUKH.



TexHuueckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTellb
BHYTPEHHET'0 CrOpaHus, ObITOBOM XOJOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW »HEpPruM Teja MPU COBEPILICHUM PadOThI: BHUIET
npoOKu M3 OYTBUIKK TOJ| JIEMCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s¢pupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OmnbIT 10 a1MabaTHOMY PAaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHEr'0 CTOpPaHusl, peaKTUBHOTO
JIBUTATES.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u KoHHeHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HacheleHHbIM map. YaenbHas TeEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPOIUS CBONCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU MOITYUYEHUS] COBPEMEHHBIX MAaTEpPUAIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUs BIAXKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIECTBRA.

JleMOHCTpalysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnexTpuzanys Tell. JNeKTpUIecKuil 3apsa. [[Ba BUia 3JIEKTpUYECKUX 3apsI0B.
[IpoBOHUMKHM,  AMDJIEKTPUKHM W MOJYIPOBOJHUKH. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbIN 31EKTpUYECKUI 3apsi.
Onektpuueckoe mnose. HampskxénHocTs snekrpuyeckoro mnons. IIpuHnmn



CYNEPHO3ULIMU DJICKTPUUYECKUX TOJIeH. JIMHMU HanpsHpKEHHOCTH DIIEKTPUUYECKOTO
OJIAL.

PaGota cun anekrpocratudeckoro modjs. [lorennuan. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOIHUKN M AUABIEKTPUKH B BJIEKTPOCTATUYECKOM Ioje. [ludmekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuueckne yCTpPOMCTBAa W MPAKTUYECKOE MPUMEHEHHUE: AIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMHU U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSAUHEHNE TPOBOTHUKOB.

Pabora osnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPUOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENIbHBIH M HECAMOCTOSITENbHBIM
pa3psan. Monuus. [Inazma.

TexHuueckre ycTpoiCTBA M MNPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 3NIeKTpOABMKYILENH CHIIbI UCTOYHMKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B KUBOWU mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U Ia30B,



AJIIEKTPUYECKHE  CBOWMCTBA  METAJJIOB,  JJCKTPOJMUTHYECKAs  JIUCCOLMAIUS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHUE ABMKEHHUH C HCIOJIb30BAHHEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCIC HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3auMO1IEMCTBHE ITOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUUU. [IpyHIUI Cynepno3uiimy MarHuTHBIX ITOJIEH.
Jlvann MarHuTHOM WHAYKIMU. KapTWHa JWHUNA MAarHUTHOM WHIYKUWU I10JIA
MOCTOSIHHBIX MarHuTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKIUU
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIlyJib U HanpasiieHue. [[BUKeHNE 3apsyKEeHHON YaCTHUIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe moje. OIEKTPOABWKYINAS CHIA WHAYKIWU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  SIBlIeHME CaMOMHAYKLIMH. OJEKTPOABIKYIIAA — CuUia
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHOYKIIMA MAarHUTHOTO TTOJISL.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIXKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTHU WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne nevcTBUs MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUSA 2JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1e0aHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuid. [IpeBpaiiieHre sHEpTruy NpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUU B UJCATbHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE AIEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TPU MPOU3BOJICTBE AJIEKTpodHEprun. KynbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojaeOATeNbHON CUCTEMBbI (MPYKUHHBIM WIN
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeoaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LU U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss M JyiMHa BoOJHBL. [lomepedHble W TPOJIOJIBHBIE BOJHBI.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3IYUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOM U
YacTOTOU KOJIEOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHUE,
noJsipusanus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. TouedHbId HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. llpenenbHsblii yroj IOJIHOIO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparoiiye 1 paccerBarolye JuH3bl. ToHKas TuH3a. DOKyCHOE pacCTOSHUE
U ONTUYECKasl CUiia TOHKOM JHH3BL. [locTpoeHre n3o0pakeHuit B coOuparomux u
paccenBarolinx JuH3ax. @opmyiia TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaONMOJIEHWS MAaKCMMyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoOBUE€ HAOIIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmapaT, MPOCKIIMOHHBIA ammapaT, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJSAPOUI.

Jlemoncmpayuu

[IpsmonuHeliHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Monellb CBETOBOAA.

HccnenoBanre cBOMCTB N300paKEHUH B JTMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONa.

Habmonenne natepdepeHnm crera.

Habmonenue nudpakiuu cBera.

Habnronenune nucriepcuu cBeTa.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenune monsipu3anuu cBera.

Vuenuueckuii skcnepumenm, nabopamopuule pabomol

N3mepenne nokazaresns npeaoMIEHNs CTEKIA.



UccnenoBanue cBONCTB N300paKEHUM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3zngesn 6. OCHOBBI CIeIUAIBHON TEOPUH OTHOCUTEJIbHOCTH

['panuLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel cienuaibHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIECHUE
JUTHBL.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CB43b Macchl C YHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YACTHIIbl. DHEPTHUS
MOKOSI.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (POTOHA.

OtkpeiTue u uccienoBanue Gororddexra. Onbitel A. I'. CtoneroBa. 3akoHbI
dororddexra. YpaBuenue DitHmreitHa mis dorodrddexra. «KpacHas rpaHuUIa»
dotorddekra.

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTUUK, CoTHEUHas OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddexT Ha YCTAaHOBKE C IMHKOBOM TJIACTUHOMA.

UccnenoBanne 3akoHOB BHENTHET0 (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyduenue wu mormomeHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMR
Jyalu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

TexHuuecKkne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGnronenune nuHelyaThiX CIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pesepdop/a o onpeeneHuo coctaBa paguoakTUBHOTO
uznyuenus.  CpoiictBa  anbda-, Oera-, ramma-usnydeHus.  BriusHue
PaAMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnian. DIEKTPOHHBIA M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusl CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

Anepusbie peakuuu. JleneHue u CUHTE3 SAep.

Anepneiii peaktop. Tepmosmepubiii cunTe3. I[IpoOiieMbl W TIEPCHICKTHBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI SIEPHON IHEPTETHUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOIIOAEHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO hu3nyueckoi KapTUHBI MUPA.

TexHu4yeckne yCcTpOHWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sigepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB YacTull (0 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHSL aCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBYDKCHHME.

ComnHeuHas cucTeMa.

Conune. ComHeuHass akTUBHOCTh. Mctounuk sHeprum CoyHIIA U 3BE3.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kjacc —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTH. BHyTpeHHEe CTpoeHue



3B€371. COBpPEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUM U 3Boitonuu CoJHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenust HeBOOPYKEHHBIM TJIa30M C HCHOJb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢Qu3uku u acTpoOHOMUM B HIKOHOMHUYECKOWM, TEXHOJIOTUYECKO,
COLIMAJILHOM M ATUYECKOM cepax NeaTeTbHOCTH YEI0BeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, poJib GU3HMUECKON TEOPUU B
(opMHUpOBaHUU MPEACTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM pSAIY COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3YYEHHEM METOAOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pelIEHHWE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpezieNieHHe TUIOMIAIN TIOCKUX PUryp U 00bEMa Tell.

buonoeus: »nekTpuueckuwe SBICHUWS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaAHMS KPUCTAITUIECKON PEMIETKH, CIICKTPAIbHBINA aHATH3.



l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIeKW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENlb, WHAYKIMOHHASA II€4b, pPajap, pPaJIUuONPUEMHUK, TEJIEBU3OD,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yuebOHOro mpenmera «®dusmka» Ha YpPOBHE CpEIHErO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNIbTaThl OCBOCHUS yueOHOTo npenmMera «Dusuka TOIKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAaJUIUOHHBIM IEHHOCTSIM POCCHUHCKOTro OOIIEeCTBa, PAaCUIMPEHUE KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMK 00YYarOIIerocst Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUIICKOr0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKHX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B MHTEPECAX TIPaXKAaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIECTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTH POCCUICKOMN IpakIaHCKON MIAEHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHUNCKHX YUEHBIX B 00J1aCTU GUBUKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OILIGHHWBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOrO OyAyIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOYAs CTETUKY HaAYYHOIO TBOPUYECTBA,
npucyuiero (pU3n4ecKoil Hayke;

5) Tpy/A0BOT0 BOCIIUTAHMS:



UHTEPEC K pa3IMyHbIM cdepaM NpoPecCHOHATbHOU IESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBIEHUE JECUCTBUUA B OKPYXKAKOILIEH CPEJIE€ HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHue OmbITa JEATEIbHOCTH HKOJOTMYECKON HanpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAay4YHOW JEATEeIbHOCTH, TOTOBHOCTh B IIpoOIliecce
U3Yy4eHHS (PU3UKU OCYILIECTBIIATH MPOSKTHYIO U UCCIIEI0BATENbCKYIO NEATEIbHOCTD
WHIVBHUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIeiiCTBHS
ba3oBble JJornyeckue 1eMcCTBUS:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHKCHMS
BBIABJISAITH 3aKOHOMEPHOCTM M TPOTHUBOPEUMSI B  PacCMaTPUBAEMBIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHSITH pabOTY B YCIOBUSIX PEATbHOI0, BUPTYaJIbHOIO
Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3oBble ncciieioBareIbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIKOYEBBIMU NOHATHUSMH U METOJAMHU
(bu3znyecKor HaAyKu;



BJIAJICTh HaBBIKAMU YYCOHO-HMCCIICIOBATEIBCKON M MPOCKTHON JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHHS,

BJIQJCTh BHUJIAMH JCATCIBHOCTH II0 IIOJIYYCHHUIO HOBOTO 3HAHUS, €Tr0
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyallM3MpOBaTh 3aady,
BBIJIBUTATh THIOTE3Y €€ PEeIICHUS, HAXOAUTh apTyYMEHTHI JISI JOKa3aTeIhCTBAa CBOMX
YTBEPKJECHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

AHAM3UPOBATH TIONYYCHHBIC B XOJE€ PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHLHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATETLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJTydeHUs WHMopMaruu (U3NIecKoro CoAepKaHus U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HWHGOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a/1a4 C COOTIOICHUEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH OC30ITaCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpM HH(GOPMAIIMOHHON
0€e30IMacHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEp)KaHUS B Pa3IUYHBIX (opMmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpAsi ONTUMATIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIIECTBIIATH OOIICHUE HA YPOKaX (PU3MKHU U BO BHEYPOUHOH AEATCIHHOCTH,
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX  CUTyalluii W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3j1araTh CBOK TOYKY 3pPEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOW U WMHIWBUAYAJIBHOU
padoThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JIEUCTBHA C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YiI€HA KOJUIEKTHUBA,;

IPUHUMATh LI  COBMECTHOM  JEATEIbHOCTH, OpPraHHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS MO €€ IOCTWKEHHUIO: COCTaBJLATh IUIAH JIEUCTBUH,
pacnpenensTh poiu € Yy4ETOM MHEHMM YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa U KaX/I0T0 YYaCTHUKA KOMaHIbl B OOIINHA
pe3ynbTaT Nno pazpadOTaHHBIM KPUTEPUSIM;

Ipe/laraTb HOBBIE IIPOEKTBI, OLEHUBATb UACU C IIO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKONU 3HAYUMOCTH;

OCYILECTBIIATL IIO3UTUBHOE CTPATErMYeCKOe IMOBEICHUE B Pa3IMYHBIX
CUTYalLUSIX, IPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETILHO OCYIIECTBJISTh MO3HABATEIbHYIO JESITEILHOCTh B 00JACTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U IPEANIOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAUIMH B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICTUTENIbHBIX TPOLECCOB, UX pEe3YyJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



YMETh OIICHMBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO0 HX
CHUKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

OpUHUMATh Ce0sl, IOHUMAasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JPYIMX HA OIIMOKH.

B npotiecce 1oCTHKEHNS] TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOIPAMMBI T10
buszuke g ypoBHS cpeaHero oOmero oOpa3oBaHus |y  00ydYaroniuxcs
COBEPILIEHCTBYETCS AMOLMOHAIbHBIN UHTEIIEKT, pEIITOJIararoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIbHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, ObITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
ycrexy, ONTUMHU3M, WHULIHUATUBHOCTb, YMEHHE JIEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOKHOCTEM;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh OHUMATh 3MOIMOHATIBLHOE COCTOSIHUE
IPYrUX, YYUTBIBaTh €ro IMpH OCYIIECTBIECHUU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATHBI

K koniy o0yuenus B 10 kjiacce mpeMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJaIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B PA3BUTHUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, HHEpIaIbHasl CUCTeMa OTCu€ra, abCOIIOTHO TBEPOE TEIIO,
UJICaJIbHBIN ra3, MOJEIHU CTPOEHHUS ra30B, )KUAKOCTEN U TBEPIBIX TEJ, TOUYCUHBIN
AIEKTPUYECKUN 3apsil PU PElIeHUU (PU3NUECKUX 3aj1ay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHSATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBUKEHUE,
cBOOO/IHOE MaJCHHUE TeJl, JBUKEHHE IO OKPYKHOCTH, MHEPLUs, B3aUMOECICTBHUE
ten, nuddysus, OpOyHOBCKOE IABMIKEHUE, CTPOCHHUE JKHUIKOCTEH U TBEPABIX Tel,
U3MEHEHHE 00BbEMa TeN MpU HarpeBaHUM (OXJIAKIEHUH), TEIIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJEHCALMs, IUIABJICHHE, KPUCTAJLIM3ALMS, KUIIEHUE, BIIAXKHOCTb
BO3/yXa, MOBBIILIEHUE JaBJIECHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXIY MapaMeTpaMH COCTOSHMA ra3a B HM30IpOIEeccax, MEKTpU3alus Ted,
B3aUMOJIEHCTBUE 3apsAI0B;

OIKCHIBATh MEXaHWYECKOE IBWKCHHE, WCIONB3Yys (DU3MUECKHE BEITWYUHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, MpPH OMHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYEeCKUil CMBICII HCHOJIb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsi XaOTUYECKOr0o JBIKEHHSI MOJIEKYN, CPEIHEKBaIpaTHYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HaUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AIIEKTPUUECKOE T0JIe, HANPSXKEHHOCTD TO0JISA, MOTEHLIHAN, PA3HOCTh MOTEHIIUAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIMYWH, MX OOO3HAYCHHS W EAWHUIBI; YKa3bIBaTh (POPMYJBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHUS, UCIIONB3Yys (PU3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ia30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pasznuyaTrh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIIMIIBI IEUCTBUS MAITUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MacCHOr0 HUCIMOIb30BAHUS B IMOBCEIHEBHON
KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmyIupoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y YIeOHOT0 AKCTIIEpUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHMS, TPOBOIUTH OTBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBJISITH MIPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh PE3yNILTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIE
TaOHIl U TPaQUKOB, AETATh BRIBOABI IO PE3yIbTaTaM UCCIICIOBAHNS,

coOJo1aTh mpaBuia 0€30MacHOrO Tpyda MpU MPOBEACHUU UCCIIECTOBAHUM B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIONB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJM3a yCJIOBUS 3aa4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 33/1aU: BBICTPAUBATH JIOTHYECKH HETIPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCITIO0JIH30BaTh MPH PEIICHNH Y4eOHBIX 3a/1a4 COBpEMEHHBIE HH(OPMAIIOHHbBIE
TEXHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEJICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSAPHOW HH(POpMAIMU, IOJIYYEHHOW W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKHU AaHATM3UPOBATH MOTy4aeMyr0 HH()OpMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B pPa3BUTHE TEXHUKH
1 TEXHOJIOT U,

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS TTO (PU3HUKE B MOBCETHEBHON KUZHU JIJIS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBBS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTaTh B TpyHIE C BBIIOJHCHHEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
TUTAHUPOBATH JIEATEILHOCTh B HECTAHJAAPTHBIX CUTYaIlUAX, aJleKBaTHO OIEHUBAThH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIITHI B PEIICHUE PacCCMaTPUBAEMOM MTPOOTIEMBL.

K xoniy o6yuenus B 11 kjacce mpeamMeTHbIE pe3yJbTaThl HA 6a30BOM ypPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMECHHOW HAy4YHON KapTHHBI MHpAa, B PA3BUTUH COBPEMCHHOW TEXHHUKH W
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYCYHBIM AICKTPUUECKUIN 3apsiI, JIyd CBETa, TOUCYHBIM UCTOYHHMK CBETA, SICpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOIO Sipa MpH pEHIeHUH (PU3NYECKUX
3ajay;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOU (DM3UMKHU: DJIEKTPHUIECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBUSI TOKA, B3aMMOECHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
NIPOBOJHUK C TOKOM U IBWDKYIIHKCS 3apsfl, SJICKTPOMAarHWUTHBIC KOJeOaHWUS M
BOJIHBI, TIPSIMOJIMHEHHOE pACIpPOCTPAHCHHWE CBETa, OTPaKECHUE, NPEIOMIICHHE,
uHTeppepeHuus, audpakuus W TOOJSpU3alMs CBETa, JUCIEepCHUs CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JMHEHNYAaTOro CIEeKTpa aTroMa BOJOpOAa, €CTECTBEHHAs W HCKYCCTBEHHAs

PalMOaKTUBHOCTb;
ONKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MNPOBOJUMOCTh  pAa3JIUYHBIX  Cpel) U

AJEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), UCMONB3Ysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HAMNpsLKEHHE, DJIEKTPUUYECKOe
CONMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
WHIYKIHUST MarHUTHOrO mojsi, cuia Awmmepa, cwia JlopeHila, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsij U Ccuila TOKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKYyCHOE paccTosHuE U
ONTHYECKasl CWjia JIMH3bI, TIPU OMHMCAHWM TPAaBUIBLHO TPAKTOBATh (HHU3UUECKUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUYUHY C IPYTUMH BEIUYUHAMH;

ONMKUCHIBATh H3YUYCHHBIE KBAHTOBBIE SIBJICHUA M MPOLECCHI, HCIOIb3YS
¢dbuznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUO] ToJypacaga, SHEPrus CBSI3U



ATOMHBIX SIJIep, TPU OIMCAaHWUM MPABHIBLHO TPAKTOBAaTh (PU3WYCCKUN CMBICT
UCIIOJIb3YEMbIX BEIIMYMH, MX OOO3HAYEHUs W EIMHMIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONIUE JIaHHYIO (U3MUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMUNHEI;

aHAIM3UPOBATH (PU3UYECKHUE TMPOLIECChl U SIBJICHUS, UCIOJIBb3YsS (PU3nyecKue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENILHOIO U MapajlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 PaCHpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHa mns gororddekra,
3aKOH COXPAaHEHHS] DHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHs] MacCOBOTO YMCIA, MOCTYyNaThl bopa,
3aKOH PaJIMOAKTUBHOI'O pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JACTH)
NPUMEHUMOCTH;

OTIpEIeNISTh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TIOJISI TPOBOTHUAKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATH M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH: MpU 3TOM
dbopmyupoBaTh MpodsieMy/3aaauy U TUIIOTE3y YI4eOHOro AKCIIEpUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BAHMUS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEIUYHH, ITPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEITHOCTEN U3MEPEHHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3NUYECKHUX BEITUYHMH C HCIIOIH30BAHUEM MPSMBIX
U3MEPEeHMIA: TIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yIbTaThl
MOJTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUAE TAOMUI U Tpadukos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOJoaTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JESITENBbHOCTU C HMCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1auu
BBIOWpATh (PU3NYECKYI0 MOJIEIb, BBIACIATh (PU3UYECKUE BEIMYMHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ pEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
NOJTy4EHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;



peniaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpON Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3HUYECKHE SIBICHNUS,

UCII0JIH30BaTh MPHU PEUICHNH YU4E€OHBIX 33/1a4 COBPEMEHHBIE MH(DOPMAIIOHHbBIE
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMU U MPEICTABICHUS
y4eOHOM ¥ HAay4YHO-TIOMYJApHON WHGPOPMAIUK, TOJYYCHHOM W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTydaeMyt0 HH()OPMAITHIO;

OOBSCHATh TPUHLUNBI JEHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOUCTB, pa3anyaTh yCIOBHS MX 0€30MacHOTO MCIOJIb30BaHUs B MIOBCEIHEBHOM
KU3HU;

PUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB OKPYXKAIOIIErO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MIOBCETHEBHOW KUZHU IS
oOecrieueHus 0€30MaCHOCTH TIpU OOpaleHuyd ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIIOJICHUSI HOPM SKOJOTMYECKOI0o
NOBEJICHUS B OKPY’KAIOLIEH CPEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM PAa3IUYHBIX COLHUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYIIbl, pPalMOHAIBHO pPACHOPEAENsITh OOSI3aHHOCTH U
IJIAHUPOBAThH JACATENHHOCTh B HECTAHAAPTHBIX CUTYaAIMSIX, aJ€KBAaTHO OIIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (mupp )
NMPOrpamMmblI Bcero odpa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
1.1 ®u3nKa U METOIbl HAYYHOTO NTO3HAHHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnunorexa LIOK
21 Kunematitka > L5 https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
2:2 Auamiica ! 1 https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubmuoteka [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nunorexa [IOK
3.2 OCHOBbI TEPMOAHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEIIECTBA. 5 bu6nmorexa LIOK
' ®a30BbIE EPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Htoro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubnunorexa LIOK
4.1 IICKTPOCTATHKA 10 1 https://m.edso00.ru/7f41bf72
[locTostHHBIN neKkTpudecKuid TOK. Toku B bubnuorexa [IOK
4.2 12 1
pa3IMYHBIX Cpeniax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2 1
OBILIEE KOJIMYECTBO YACOB I10 68 6.5

[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTtHOe noje. DIeKTpOMarHiuTHas bu6mmoreka [IOK
11 11 1.5 3
WHYKUUSA https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
51 MexaHu4eCKHE U IEKTPOMArHUTHbBIE 9 1 bu6muoreka [HIOK
' Kosiebanust https://m.edsoo.ru/7f41c97¢
99 MexaHu4yeckre U 3JIeKTPOMarHUTHbIE 5 1 bubmmorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeTIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK
4.2 Crpoetie atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
43 ATomHOE A1pO > ! https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU
bu6anoreka LIOK
5.1 DJeMEeHTBI aCTPOHOMHU U aCTPOPUIUKU 7 1 httos://m.edsoo.ru/7f41c97¢
Hroro no paszneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHHUE
bu6anoreka LIOK
6.1 Obobmaiowee noBTopeHHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 68 55
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonTpoabnsie  IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypchbl
1 ®usuka — Hayka o npupojae. Hayunbie 1 0 0 bubmuorexa [JOK
METO/BbI ITO3HAHUS OKPYKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Poinb u MecTo Gu3uku B popMUpOBaHUU
2 COBpPEMEHHOI HaAyYHOUW KapTHHBI MUpPa, B 1 0 0 bubamorexa [IOK
P . yi p vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JCSITETLHOCTH JTFOICH
MexaHudeckoe TBUKEHHE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO bubmuorexa [IOK
3 1 0 0
newxeHus. [lepemenenne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
but6mmoreka [IOK
4 P i 1 0 0
aBHOMEPHOE MPSMOJIMHEHHOE TBUKCHHE httos://m.edsoo.ru/ff0c3620
CrapToBas quarHoctuueckas pabora.
5 PaBHOYCKOpEHHOE TIPSIMOJTMHEHHOE 1 0.5 0 Bubmmoreia LIOK
ycxop P ' https://m.edsoo.ru/ff0c372e
JIBUKCHHE.
CBobonHOe mageHue. Y CKopeHue bu6mmoreka [IOK
5 cBoboaHOTO MaaeHus. KpuBonuneiHnoe 1 0 0 https://m.edsoo.ru/ff0c39cc
JBWXeHUE. [[BikeHrne MaTepuaibHOM TOYKHU but6mmoreka [IOK
10 OKPYXHOCTH https://m.edsoo.ru/ffOc3ada
- KonTtponsHas pabota o teme 1 1 0

«Kunematukay.
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[TpuHumn otHOocuTenbHOCTH ["anuiest.

8 HNuepnnannabie cucteMbl oTcueTa. IlepBriil bubnmorexa LHOK
p - 1ep https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. IlpyHIUI Cyniepno3uiun
9 cui. Bropoii 3akoH HII),IOTOHa 3}1;1 ’ bubmmorexa [JOK
- DTOPOIS: A https://m.edso0o.ru/ffOc3be8
MaTepHaibHON TOUKHU
10 Tpetuii 3akoH HeroTOHA 111 MaTepHalIbHBIX bubnuorexa [LIOK
TOYCK https://m.edsoo.ru/ffOc3be8
11 3aKoH BCEMUPHOTO TsAroTeHus. Cuna bu6mmoreka [JOK
TskecTu. [lepBas kocMHuuecKkast CKOpOCTh https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuita octH. 3akoH I'yka. Bec tena
yHpyr Y https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Kospdunuent tpenus. Cuna
13 com OTII?IBJ'IeHI/ISI I (II)/I(I) BH)KeHHTHpTeHa B bubmorexa [JOK
p pu A https://m.edsoo.ru/ff0c3f76
SKHIKOCTH WJIH Ta3e
[locTynarenbHoE U BpaliaTeIbHOE ABUKECHUE
14 a0CoMOTHO TBEPIOTO Tesla. MOMEHT CHJIBL. bu6mmoreka [IOK
Ilnedo cumbl. Y caoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tela
Hmirynbsc MaTepUaIbHON TOYKH, CUCTEMBI
15 MaTepUaIbHBIX TOUEK. MIMIynbe cuibl. 3aKOH bu6nuoreka [IOK
COXpaHEHHUs UMITyJbCca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
NIBIKEHHE
Pabora 1 momuocTh criisl. Knunetnueckas
16 SHEPTH MaTepHUaILHON TouKH. Teopema 00 bubmiorexa HOK
p p o p https://m.edso0.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPruun
17 [TorenumansHas sueprus. [loreHumansHas Bbu6moreka [JOK

SHEPrus ynpyro aehopMHUpPOBAHHOK

https://m.edsoo.ru/ff0c461a
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npyxuHbl. [loTeHnnanpHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3E€MIIH.
[ToTeHuManbHbIE U HETTOTEHIIMAIBHBIE CUIIBI.

CBs13b pa6OTBI HCIMMOTCHLMAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHNYeCKOM OQHCPIrun

bubmuoreka [JOK

18 CHUCTEMBI TeJI. 3aKOH COXPaHECHUS https://m.edsoo.ru/ffOc461a
MEXaHUYECKON IHEPrun
JlaboparopHnas pabota «lccnenoBanue CBSI3u

19 paloThI CUJIBI C U3BMEHEHHEM MEXaHUUECKON bubmuoreka [IOK
SHEPTUU TeJla Ha IPUMEPE PACTIKEHUS https://m.edsoo.ru/ff0c478c
PE3MHOBOIO KI'yTa»

20 KonTponbHas padora o teme «JlnHaMuKa. bubnuorexa [JOK
3aKOHBI COXPAHEHUS] B MEXaAHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIO)KEHHSI MOJIEKYJISIPHO-

21 KHHETH4YecKoi Teopuu. bpoyHoBckoe Bubmmoreia LIOK

https://m.edsoo.ru/ffOc4dc2
newkenue. uddysus
XapakTep JBUKEHUS U B3aUMOACHCTBUS

22 YacTHUIl BeuiecTsa. Moienu CTpoeHus ra3os, http://videouroki.net/
KUIAKOCTEN U TBEPABIX TEI

23 Macca monekyn. KonnuecTBo BeiecTsa. http://videouroki.net/
[locTosinHast ABoraapo

24 TennoBoe paBHOBecue. TemmepaTypa u e€
n3mepenue. lllkana remnepatyp Llenbcus

o5 Hneanpusiii raz 8 MKT. OcHoBHOE but6mmoreka [JOK
ypaBaenne MKT https://m.edsoo.ru/ff0c4fde

26 AbGcounoTHas TeMIlepatypa Kak Mepa bubmuoreka [IOK

cpez[Heﬁ KUHETHYECKOH OHCPIUN IBUIKCHUA

https://m.edsoo.ru/ff0c511e
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MoOJIeKyl1. YpaBHeHue Menaeneena-
Knaneiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI http://videouroki.net/
JlaboparopHnas pabota «lccnenoBanue
28 3aBHCHUMOCTH MEXIy apaMmeTpamMu
COCTOSIHUS Pa3peKCHHOTO ra3ay
29 M3omporeccsl B HI€AIBHOM I'a3e U UX bu6nmorexa [IOK
rpaduueckoe mpeacTaBIeHUuE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHEprusi TepMOAMHAMUYECKOM
30 CHCTEMBI U CTIOCOOBI €€ N3MEHEHUS. bubmuorexa [IOK
KonuyecTBo TemnoTs! u paborta. BuyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UEALHOTO rasa
31 Bune! Terionepenaun Enbmiorexa HOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonuyecTBO TEIIOTHI ITPH TEIIONEpeaaye. bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmnabaTtHsIif Iporiecc
33 IlepBbIil 3aKOH TEPMOJIMHAMUKH U €T0 bu6mmoreka [JOK
NPUMEHEHUE K U30IPOIIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs IpoIieccoB B IPHUPO/IC. bu6mmoreka [IOK
34 .
Bropoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo0.ru/ff0c6230
35 [Tpunnun aevicteus u KIIJI TernmoBoi bubmuorexa [JOK
MaIlWHbI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapro u ero KI1/] http://videouroki.net/
37 DKOJIOrH4YecKre MpodaeMbl TEIUIOIHEPTeTHKH http://videouroki.net/
38 O606mmaromuii ypok «MomnekynsipHas bu6mmoreka [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonTtponbHas pabota no teme

bu6mmoreka [IOK
39 «Mounekynspras pusuka. OCHOBBI httos://m.e dSO(E.Iru FFF0C6a50
TEPMOIUHAMHUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmoreka [IOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAsS M OTHOCHUTEILHAS BJIAXKHOCTD bu6moreka [IOK
BO3yxa. HacelmeHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannuueckue n
42 amopdHble Teraa. AHU30TPONHS CBOMCTB bubmmorexa [LIOK
KpucTauioB. JKUaKue KpUCTAILIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTeprabl
43 [InaBnenue u kpucraumsanus. Y aesbHas bu6nmorexa [IOK
TeruioTa riasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 VYpaBHEeHHE TEIUIOBOro OanaHca htts://m.edsoo.ru/ff0c6820
OnexTpuzanus Tell. DINEKTPUIECKUi 3apsi.
Ba BUJIA DJIEKTPUUYECKUX 3aPSIOB.
45 ﬁpOBOI[HI/IKI/I, I[II/I)BJIGKTpI/IKI/I i Enbmiorexa HOK
https://m.edsoo.ru/ff0c6bcc
HOJYIPOBOJHUKH. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsaa
46 B3aumopeiictue 3apsiioB. 3akoH Kynona. bu6mmoreka [IOK
TO4YeUHBIN 2JIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB 3JI€KTPUYECKOTO TOJSL.
47 [TpuHIUTT CyTIEPIIO3UITH IICKTPUUSCKUX bubmmorexa LIOK
. N https://m.edsoo.ru/ff0c6df2
noJeit. JInHuu HanpsHKEHHOCTH
48 Pabora cui 21eKTpoCTaTUYECKOrO MOJI. bu6nuoreka [IOK

HOTGHHI/IaJ'I. PasHocTh INOTCHIMAJIOB

https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

HpOBOI[HI/IKI/I 1 TUDJICKTPUKU B

but6mmoreka [IOK

49 DCKTPOCTATIHECKOM TIOTIE. https://m.edsoo.ru/ff0c7018

Jusnexkrpuyeckasi IpOHUIIAEMOCTb
N bubmuorexa [IOK

S0 J7eKkTpomKocTh. Koryiencarop https://m.edsoo.ru/ff0c7126

51 DIIEKTPOEMKOCTH IJIOCKOIO KOHJEHCATOPA. bu6mmoreka [IOK
DHeprus 3apsHKeHHOTO KOHIEHCAaTopa https://m.edsoo.ru/ff0c72c0

59 JlaGopaTopHas pabora "M3mepenue
ANIEKTPOEMKOCTH KOHJeHcaTopa"

[IpyuHIMD AEHCTBUS U IPUMEHEHUE

53 KOHIIUGHC&TOpOB, KOIIMPOBAJIBHOTO arapara, htto://videouroki.net/
CTpYHHOI0 IpUHTEpa. DJIEKTPOCTaTUYECKAs
3a1mTa. 3a3eMJIeHUE dIEKTPONPUOOpPOB

54 KonTponbHas pabota mo Teme
"DnekrpocraTuka"

DNEeKTpUYECKUH TOK, YCIIOBUS €TI0

55 cymecTtBoBaHus. [locTossHHBIN TOK. Cuila http://videouroki.net/
toka. Hampsikenne. ConpoTuBieHue. 3aKoH
Oma 111 yyacTka 1enu
[TocnenoBarenbHOE, apauIEIbHOE,

56 CMEIIAaHHOE COEAMHEHHUE IPOBOIHUKOB. bu6mmoreka [IOK
JlaboparopHnas pabota «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COETUHEHUS PE3UCTOPOBY

57 PaGoTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bu6mmoreka [IOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma ,[[Hil MOJIHOM (3aMKHYTOH) BuGmorexa LIOK

58 anexTpuyeckoil uenu. KopoTkoe 3ambikaHue.

JlabopaTtopnas padota «M3mepenune 3/C

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
http://videouroki.net/
http://videouroki.net/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIIEHUSD)

KonTponbHas pabota o Teme " [TocToOssHHBII

59 N "
AIIEKTPUIECKUI TOK
DJIEKTPOHHAS IMPOBOJIMUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTE COIIPOTHUBIICHUS . .
60 p http://videouroki.net/
METAJJIOB OT TeMITePaTypHI.
CBepXIpoBOIUMOCTD
DIIEKTPUUYECKUN TOK B BakyyMme. CBoiicTBa . .
61 p vy http://videouroki.net/
AJICKTPOHHBIX MyYKOB
[TomynpoBOTHUKH, UX COOCTBEHHAS U
62 npuMecHas npoBoauMocTtb. CBoiicTBa p—N- bubmmorexa [IOK
p POBOA ' https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHHKOBBIE TPHUOOPHI
63 Hrorosasi kKoHTpoIbHAs paboTa.
DNEeKTPUYECKUM TOK B pacTBOPax U
64 pacIiaBax 3JIEKTPOJIMTOB. bu6numorexa [IOK
DIIEKTPOAUTHYECKAS JUCCOLUALIMS. https://m.edsoo.ru/ff0c84ae
DJEKTPOIN3
DIIEKTPUYECKUH TOK B Ta3ax.
. . bu6mmoreka [JOK
65 CaMOCTOSITEIIBHBIN U HECAMOCTOSITEILHBIA
https://m.edsoo.ru/ff0c86fc
pa3psa. Moinus. 1lnazma
DJIEKTpUUYECKUE IPUOOPEI U YCTPOHCTBA U X
66 II aKTTEHecxoe II I/II)MeHEHHe );_ITI;BI/IHa bubmmorexa [JOK
p p - 1P https://m.edsoo.ru/ff0c88be
TEXHUKHU 0€30I1aCHOCTH
67 PesepBublit ypok.O6001matomui ypok no bu6mmorexa [IOK
TeMmaMm 10 kitacca https://m.edsoo.ru/ff0c8c56
68 PesepBHblii ypok. O6001maromui ypok 1mno bu6nmoreka [IOK

TtemaM 10 ki1acca

https://m.edsoo.ru/ffOc8f6c



http://videouroki.net/
http://videouroki.net/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne nuppoBbIe
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bceero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypchbl
[TocTosTHHBIE MarHUTHI U UX
1 B3aumojieiicteue. MarautHoe nosie. Bektop 1 bubnnoreka [JOK
MAarHUTHOM MHAYKUWUH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIUN
MarsuTHO€ 10Je IPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumonencreue 1 bubmorexa IOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopaTopHnas pabora «3yuenue 1 1 bubmuoteka [IOK
MAarHUTHOTO ITOJIS1 KATYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MAarHMTHOTO MOJISl HA MPOBOJHUK C
4 tokoMm. Cunia Ammepa. JlabopaTopHas pabora 1 1 bubnnoreka [IOK
«UccnenoBanue geiicTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleficTBe MarHUTHOT'O TOJISI Ha
JIBIDKYIIYIOCS 3apsKeHHYIO yacTtuily. Cuia
5 Jlopenna. Pa6ota cunbl Jlopenia 1 bubamorexa [OK
P ' P ‘ https://m.edsoo.ru/ff0c9df4
DOnekTpomarauTHas uHAYKIus. [lotok
BEKTOpa MarHUTHON MHIYKIIUH.
Bxoanas auarnoctuueckas pabora.21C
6 MHAYKIWN. 3aKOH 3JIEKTPOMArHUTHON 1 0.5
nHaykuuu Papanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlaboparopnas pabota «Mccnenoanue

bubmuorexa [IOK

! SIBJICHUS JIEKTPOMArHUTHON UHIYKIIHH https://m.edsoo.ru/ff0cal50
NHnyKTUBHOCTD. SIBIIEHHE CAMOUHIYKIIUH.

8 O/J1C camonHayKUMU. DHEPrUusi MarHUTHOTO bubmuorexka [IOK
I10JIs1 KaTYILIKHM ¢ TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
noJse
TexHu4eckne ycTpoiuCcTBa U UX IPUMEHEHHUE:

9 IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHHThI, htto://videouroki.net/
AJIEKTPOIBUraTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUL], UHAYKIIMOHHAS [1€Yb

10 O6o06marommii ypok «MarHuTHOe ToJe. bubnmnoreka [JOK
DJIEKTPOMArHuTHAsE UHIYKIUS https://m.edsoo.ru/ff0cab82

11 KonrponsHas padora no teme «MarHutHoe bubnnoreka [IOK
noJie. DJIEKTPOMAarHUTHasE MHIYKIUS» https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXaHWYECKIE KOIeOaHus.

12 ["apmonmnueckue koneOanus. Y paBHEeHHE bubmmorexa [IOK
rapMoHu4eckux koneOanuii. [Ipespamienue https://m.edsoo.ru/ffOcaf06
SHEpPIrun
JlabopaTtopnast pabota «McciaenoBanue

13 3aBUCHMOCTH MEpU0/ia MaJbIX KoJeOaHu
rpy3a Ha HUTU OT JJIMHBI HUTU U MacChl
rpys3a»
Koneb6arenbHbiit KOHTYp. CBOOOIHBIC
9JIEKTPOMAarHUTHbIE KOJe0aHusl B UAECaIbHOM

14 K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY bubamorera LOK

MEXaHHYECKUMHU U DJIEKTPOMArHUTHBIMU
KOJIEOaHUAMHU

https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
http://videouroki.net/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

bub6mmoreka [IOK

15 SHEPTUU B HJI€aTbHOM K0JIe0aTEIbHOM https:/m.edsoo.ru/ffochac
KOHTYpE
[IpencraBieHue o 3aTyxaromuX KoJIeOaHUAX.

16 BriHyX/1€HHbIE MEXaHUYECKUE KOJICOaHMUS. bu6mmoreka LIOK
Pe3onanc. Beinyx/1eHHBIE https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIE KOJIeOaHHS
IlepemennbIil ToK. CHHYCOUAAIBHBIN

17 IIEPEMEHHBIN TOK. MOITHOCTH IIEPEMEHHOI0 bubnnorexa [IOK
TOKa. AMIUTUTYAHOE U ICHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CWJIbI TOKA U HANPSIKCHUS

18 Tpaucdopmarop. Hp0H3BOI[CT1v30, nepenadya http://videouroki.net/

U OTpeOICHHE MIEKTPUYECKON SHEPTUU
VY CTpOICTBO M IPAKTUYECKOE IPUMEHEHHE
19 AIIEKTPUYECKOT0 3BOHKA, T€HEpaTopa bubamorera LOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOI0 TOKa, TMHUM 3J1eKTponepeaay
OKOJIOTUYECKUE PUCKU ITPU IPOU3BOJICTBE

20 anekTpo3Hepruu. KynbTypa ucnoab30BaHUs http://videouroki.net/
AJIEKTPO3HEPIHH B TOBCEAHEBHON KU3HU
MexaHnyeckne BOJIHBI, YCIOBHS

21 pacnpoctpanenus. [lepuoa. CkopocTth bubnuorexa [IOK
pacupoCTpaHEHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ffOcca54
ITonepedHble ¥ MPOJOJIBHBIE BOIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnmnoreka [JOK
BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

23 DNEeKTpOMarHUTHBIE BOJIHBI, X CBOICTBA U bubnnoreka [IOK

CKOpPOCTb. IIkama QJICKTPOMAIrduTHLIX BOJIH

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
http://videouroki.net/
https://m.edsoo.ru/ff0cc324
http://videouroki.net/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

HpI/IHI_[I/IHBI paaroCBA3U U TCICBUACHUS.

24 http://videouroki.net/
PazButne cpencts cBa3u. Pangnonokamus
bubnuorexa [IOK
25 Kontpoabshas paborta «KomeOaHus 1 BOJHBD»
P P https://m.edsoo.ru/ff0cc6f8
[TpssMosMHEHOE pacpoCTpaHEHHUE CBETA B
26 OTHOPOIHOM cpene. TodeyHbIil HCTOYHUK bubnnorexa HOK
p pexe. https://m.edsoo.ru/ff0cd350
cBerta. JIyu cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBeta. [TocTpoenune n3o0pakeHU B INIOCKOM bubmorexa OK
’ P P https://m.edsoo.ru/ffOcd4e0
3epKajie
IIpenomnenue ceera. [loiHOE BHyTpEeHHEE
28 orpaxkenue. IIpeaeabHbIN yroj II0JIHOrO bubmorexa LIOK
p P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 Jlaboparopnas pabota «M3mepeHue bubmmorexa [IOK
MOKa3aTeJisi MPEJIOMIICHUS CTEKIa https://m.edsoo.ru/ffOcd67a
JIunssl. [loctpoenue n3odpakxeHuil B IHH3E.
30 dopMyia TOHKOM JTUH3EL. Y BEIIMUCHUE bubmorera [JOK
pMY ' https://m.edsoo.ru/ffOcddle
JIMH3bI
31 JlabopaTtopnast pabota «McciaenoBanue
CBOICTB M300pak€HUH B JINH3AX»
Hucnepcus ceera. ClOXHBIN cocTaB 0eJI0ro
32 cBera. L[Ber. JlabopaTopHas pabota http://videouroki.net/
«Habmroienne mucrepcuu cBeTay
33 WnTepdepennus creta. udpaxnus ceera. bub6nmorexa [IOK
JudpakumonHas pemérka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [IOK

HOJ'IHpI/ISaI_[I/IH CBCTa

https://m.edsoo.ru/ffOcf02e



http://videouroki.net/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
http://videouroki.net/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

Onrtuyeckne mpuOOpHl M YCTPOUCTBA U

35 http://videouroki.net/
YCIIOBUS MX O€30TaCHOTO TPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCHUYECKOM
36 MexaHuku. [locTynatsl cienuanbHOM Teopun bubamorera LOK
) 4 t P https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
37 OTHOCUTENHHOCTD OJHOBPEMEHHOCTH. bubnmnoreka [JOK
3amenieHre BpEMEHU U COKpAIEHUE JJIMHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMNYIbC PEISITUBUCTCKON
38 gacTuilbl. CBSI3b MacChl ¢ YHEprueit u bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUsl TOKOS
39 KonTponbhas pabora «Ontuka. OCHOBbI bubnmorexa LIOK
CIIEIIMAJIbHOM TEOPUU OTHOCUTEIBHOCTID) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [lnanka. Dueprus u bubnmoreka [JOK
UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHE U HccaenoBanne Gotodddekra. bubnnoreka [JOK
Omneitel A. I'. CroseroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEeHHE
42 BﬁHMTeIC“/II)Ha nq;)l(b(bOToatb(geKTa «Kpacnas bubmorexa LIOK
g - BP https://m.edsoo.ru/ff0d015e
rpanunay ¢potorpdexra
43 Jasnenue cBera. OnbiTel I1. H. JIeOenena. bubmuorexa [JOK
XUMHYECKOe JAeiCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHUuUecKrue yCTpOMCTBa U MPAKTUYECKOE
44 npuMeHeHue: (oTodJIeMeHT, (HOTOIaTUHK, http://videouroki.net/
COJIHEUHas 0aTapesi, CBETOIUO/
45 Pemenue 3aga4d mo reme «JI€MEHTHI bu6mmoreka [IOK

KBAaHTOBOW ONTHKH

https://m.edsoo.ru/ff0d0302



http://videouroki.net/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
http://videouroki.net/
https://m.edsoo.ru/ff0d0302

Mopenrs atoma TomcoHa. OnbITE

46 Peszepdopaa mo paccessHUIO 0-4aCTHUIT Brbmorexa LIOK
e ' https://m.edso0.ru/ff0d091a
[Inanerapnast MoJenb aToMa
bu6nunorexa LIOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ffOd0Oafa
W3nyuyenue u noriouieHue GOTOHOB MPH

48 ne z::o € aToMa C OJTHOTO (bOBHSI 3Hepr1/m bubmorexa LIOK

pexo N P p https://m.edsoo.ru/ff0d0afa
Ha JApyrou. Bunsl cnektpos
BomnHoBbIE cBOMCTBA YacTULl. BonHEI 1€

49 Bbpoitns. KopnyckynsipHO-BOIHOBOM bubnmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4CHHE
OTkpbITHE PaTUOAKTUBHOCTH. OTBITHI

50 Pe3ep dbo I; 1?0 OTIpEJICNIEHUIO COCTaBa buoamorera LOK

pOOPA peAt https://m.edsoo.ru/ff0d0fd2
PaAOAaKTUBHOTO U3Ty4EHHUs
CaoiicTBa anb(a-, 0era-, raMma-u3JIydeHuUs.

ol Binsinue paqnoakTUBHOCTH Ha )KUBbIE http://videouroki.net/
OpraHU3MBI
OTKpbITHE NPOTOHA U HEUTPOHA. M30TOMEI.

59 Anbda-pacnian. IIEKTPOHHBIN U bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacnaj. ["amma- https://m.edsoo.ru/ff0d1162
U3IIy4EeHHE
DHeprus CBA3U HYKJIOHOB B siipe. S nepHble

53 peakuuu. SAnepusiit peakrop. IIpoGiaemsl, bubnmnoreka [JOK
MEPCIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SAIEPHON SHEPreTUKH
DnemeHTapHbIe YacTULlbl. OTKPBITHE

bu6nunorexa [IOK
54 Mo3uTpoHa. MeTo bl HaOIIOAEHUS U

pEerucTpanvi 3JJCMEHTAPHBIX YaCTHUII.

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d091a
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Kpyrublii ctonn «@yH1aMeHTaabHbIe
B3auMoeicTBusa. EquHCcTBO usmueckoit
KapTUHBI MUPA»

55

Oransl pa3Butus actpoHomuu. [IpuknagHoe
1 MHUPOBO33PEHYECKOE 3HAUCHHUE
actpoHomuu. Bun 3B€3mHOTO HEOA.
Co3zBesnus, spKue 3BE3/1bl, TUTAHETHI, UX
BHUINMOC IBUXCHHUC. COJIHG‘IHaSI CUCTEMA

http://videouroki.net/

56

Comnaue. ConHevHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJTHIIA U 3BE3NT

http://videouroki.net/

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI IIIaBHOM ITOCJIEA0BATEILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEICTABICHUS O POUCXOXKICHUU U
spoyroni COoJIHIIA U 3BE3]

http://videouroki.net/

58

Mneunsiii [lyte — Hama ['anakTuka.
ITonosxenue u npukenue ConaHua B
lNanaxtuke. ['anaktvku. Y€pHbIE BIPHI B
Alpax TaJlaKTHK

http://videouroki.net/

59

Pe3epBublii ypok. UTorosas KOHTpoJIbHAS
pabora

60

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PenukToBO€ H3IydYEeHHE.
Meraranaktuka

http://videouroki.net/

61

Hepemiennsie mpo0OieMbl aCTPOHOMUH

http://videouroki.net/

62

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMMU M aCTPOPHUIUKI»



http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/

63

O6o06maromwmii ypok. Pons dhusuku u
aACTPOHOMHUU B 3KOHOMHUYECKO,
TEXHOJOTHYECKOM, COITUATBHON 1 DTUUYCCKOM
chepax AesSTENTLHOCTH YEIIOBEKA

64

O6o06mmaromuii ypok. Poib ¢pusndeckoit
Teopur B (POPMUPOBAHHUH TIPEJICTABICHUH O
¢bu3nvecKoil KapTHHE MUpa

65

Ob6o6maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUpa B 00IIEM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX TPEICTABICHUH O
pupoe

66

O6o6marommii ypok. Posib u mecto puznku
¥ aCTPOHOMHUH B COBPEMEHHOI1 Hay4HOU
KapTHHE MUpa

67

PesepBHbIil ypok.MarautsHoe mnoue.
DNeKTpOMarHUTHAsI UHAYKIHS

68

PesepBubiii ypok. Ontrka. OCHOBBI
CIIEIUAIBHON T€OPUH OTHOCUTEIIBHOCTH.
KBanToBas puzmka. D1eMEHTH aCTPOHOMHUHU
U acTpOPU3UKH

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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOIT'PAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe odmiectBo «M31aTenbcTBO
«IIpocseuienue»

» ®usuka, 11 kmace/ Mskumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkiimonepHoe obmectBo «M31aTenbcTBO
«IIpocseuienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://infourok.ru/
https://rosuchebnik.ru/
http://videouroki.net/
https://multiurok.ru/
https://interneturok.ru/
https://kopilkaurokov.ru/
https://skyteach.ru/
https://busyteacher.org/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

SIKnacc

POIII

Yuu.py
bubmmorexa MOIII
Skysmart Kiracc






		2024-09-24T14:04:05+0300
	Кузнецов Максим Евгеньевич




