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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHUW W TPeOOBaHUWI K pe3ysibTaram
OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOW Mporpammsel, mpeactaBieHHbIXx B PI'OC
COO, a Takxke c yu€roMm (enepanbHOl paboueil MporpaMMbl BOCIHUTAHUSA U
KOHIENIMK TpenofaBaHus ydeOHoro mpenmera «Pusumka» B 00pa3oBaTENbHBIX
opranuzanusx Pocculickoil @enepanun, peain3yronux OCHOBHbIE 00pa30BaTEIbHbIC
IPOrPaMMBl.

ConepxaHue mporpaMMmbl IO (U3MKEe HampaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOI KapTHUHBI Mupa oOydaromuxca 10—11 kmaccoB npu oOydyeHuu
ux (u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTENIBHOCTHOTO MOJXOJA.
[Iporpamma o ¢usuke coorBeTcTByeT TpedboBanusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpEIMETHBIM pe3ysibTaTaM OOYy4EeHHS, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh peaju3allud MEXKIPEIMETHBIX CBsi3ed (usuku ¢
€CTECTBEHHO-HAYYHBIMU YYEOHBIMHM MpeaMeTaMu. B Heil onpenenstorcs OCHOBHBIE
LEeIU U3ydyeHus (PU3MKHA Ha YPOBHE CpPEAHEro OOIIero oO0pa3oBaHUs, IMIAHUPYEMbIE
pe3yNbTaThl OCBOCHUS Kypca (U3HKHU: JTUYHOCTHBIE, METAPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (PU3MKM Ha 0A30BOM ypOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgam o0yueHusl.

du3nka Kak Hayka o Harbosee O0IIMX 3aKOHAX MPUPOJIbI, BEICTYIAsl B KAYECTBE
y4eOHOI0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00
okpyxatomeM wMupe. IlkonbHbld Kypc (QU3UKKM — cUCTEeMOOOpa3yromuil s
€CTECTBEHHO-HAYYHBIX yUYE€OHBIX MPEIMETOB, TTOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE TPOIIECCOB W SBJICHHM, W3y4aeMbIX XHUMHEH, OWoJoTHEH, (U3HUECKON
reorpadueit u actpoHoMuei. Mcmonb30BaHne U aKTUBHOE IPUMEHEHHUE (PU3HYCCKUX
3HAHUI OMNpeneNsieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTHM B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, IMOJYYEHHUSI HOBBIX MAaTE€pUAOB C
3aJJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydeHue (Qu3MKu BHOCHUT OCHOBHOW BKJIAJ B
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  OOydYaromuxcsi, B
dbopMupoBaHUe yMEHUU MPUMEHSITh HAyYHBIM METOJ| MO3HAHUS MPU BHITOTHEHUU
UMU y4eOHBIX UCCIIETOBAHUM.

B ocHoBy kypca pu3uku [uist ypoBHSI CpeAHET0 00I1Iero 00pa3oBaHus MOJIO0KEH
PAA UAEH, KOTOPbIE MOKHO pacCMaTpHUBATh KaK MPHUHLIMIIBI €r0 MOCTPOEHUSI.



Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SBISICTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT Marepuan U3 BCEX pa3zesioB (DU3UKH, BKIIOYACT Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (QU3HKU
o0bequHEH BOKpyr ¢usnueckux Teopui. Bemymmum B Kypce  siBIsieTcs
dbopMHpOBaHUE TPENICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MaTEpHH, BEIECTBE M
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus MOpeanosiaraéT HCIOJIb30BaHUE
TYMaHUTAPHOTO NOTEHIHMaIa (PU3UUECKONM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3uKH ¢ pa3zBUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU U
HKOJIOTMYECKUMU IPOoOJIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku npeamnoiaraet 3HakOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKUX MW TEXHOJOTMYECKHX TMPHUIOKEHUNA H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMSI  3JIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPHIE
CBA3aHbl C PA3BUTHEM TEXHUKH W TEXHOJIOTHM, a Takke OOCYXIEHHs MpodiieM
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHYECKOW O0€301aCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMHM Kypca (PU3MKHM Ha YpOBHE CpPEJHEro OOIIero
oOpa3zoBaHus SIBISIOTCS (u3Mueckue Teopur (PpopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpe MOCTpOeHHUs (U3MYECKON Teopuu, posu (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTU
TEOPUM, JJIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (DU3MKU peaqu3yercs Ipexie
BCEro 3a CU€T OpraHu3aluu SKCIIEPUMEHTAILHOUN AesTeNbHOCTH oOyuatomuxcs. Jis
0a30BOT0 YpOBHSI Kypca (PU3MKH — 3TO HMCIOJIb30BAaHUE CHCTEMBbI (POHTAIILHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOpPbIE B MpPOrpaMMe
mo ¢usznke OOBEIWHEHBI B OOIMMN CIHUCOK YYCHUYECKUX MPAKTHIECKUX PadoT.
Boigenenue B yka3aHHOM IepedHe JaOOpaTOpHBIX padoOT, MPOBOAUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBISIETCS YYaCTHUKaMH 0Opa30BaTEbHOIO Mpoliecca
UCXOJIs1 U3 OCOOEHHOCTEN TUIAaHUPOBAaHUS M OCHallleHUs kKabuHeta pusuku. [lpu sTom
oOecrieunBaeTcsl OBJIAJIEHUE OOYyYalOUMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE
M3MEpPEHUs], HCCIIEeIOBAaHUS 3aBUCUMOCTEH (PU3WYECKUX BEIMYMH M IOCTAHOBKY
OMBITOB O MPOBEPKE MPEMI0KEHHBIX THIIOTES.

Bosnblioe BHUMaHUE yAEHsSETCS PEUIEHUIO PACUETHBIX M KaYECTBEHHBIX 3a/1au.
IIpu 3TOM A pacYETHBIX 3a7a4 MPUOPUTETOM SABJISIOTCS 3aJa4d C SIBHO 3aJaHHOMN
Gu3nuecKoil  MOJENbIO, TMO3BOJISIIOUIME MPUMEHSITh M3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO pas3jesia Kypca, TaK W HMHTErpUpys 3HAHUS U3
pa3HbIX pa3fenoB. /[ KauecTBEHHBIX 3aJlay MPUOPUTETOM SIBIIIIOTCS 3aJaHHS Ha



00BbsCHEHHE MPOTEKaHUs (PU3MUECKUX SIBJICHHUM U TIPOLIECCOB B OKPYKAIOUIEH KU3HU,
TpeOyrolue  BbIOOpa  (U3MYECKOW  MOJENM I CHUTyalldd  IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu OI'OC COO k mMarepHalbHO-TEXHUYECKOMY
oOecrieueHn0 yd4eOHOro mporecca 0a30BbIi ypOBEHb Kypca (PU3UKM Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUS JOJKEH H3Yy4aTbCs B YCIOBHUSAX IPEIMETHOIO
KaOuHeTa (U3MKKM WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO LWKJIa. B kabuHeTe (QU3MKU JOMKHO OBITH HEOOXOAMMOE
naboparopHoe 000pyAOBaHKE sl BBIMOTHEHNUS YKa3aHHBIX B MPOTrpamMme Mo (pU3nKe
YUYEHUYECKUX MPAKTUUECKUX padOT U AEMOHCTPALlMOHHOE 000pYI0BaHHE.

JIeMOHCTpallMOHHOE ~ 000pyJoBaHHE (QOpPMUpPYETCSI B COOTBETCTBHHU C
OPUHIIUIIOM  MHHUMAIbHOM  JOCTATOYHOCTH M OOECTeYMBaeT  IMOCTAHOBKY
NEPEYUCICHHBIX B TMporpaMMe M0 (u3uKe KIIOYEBHIX JAEMOHCTpalUd AJis
UCCJICIOBAHUS ~ U3YYaeMBIX  SIBJCHUH U TPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JIabopartopHoe 000pyAOBaHHME JJIs YYEHHUUECKHX MPAKTUYECKUX paldoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsa. TeMaTudecKue KOMILICKTHI
71a00paToOpHOTO O00OPY/IOBaHUS JIOMKHBI OBITH IOCTPOCHBI Ha KOMIUICKCHOM
UCIIOJIb30BAHUU AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
M3MEPUTEINIbHBIX CUCTEM B BUJI€ LIU(PPOBBIX TAOOPATOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BaHUHU ABJISAIOTCS:

e (opmupoBaHHE UWHTEpeca M CTPEMJICHHA OOyYaloUMXca K HAYYHOMY
U3YYCHUIO TPHUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEJCTABICHHUA O HAYYHOM METOJE MO3HaHWA U (popMHpoBaHHE
MCCIICZIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pPe3ysibTaTa U3y4YCeHUsS] OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

e (opMupoBanue yMeHUI OOBSICHATDH SBICHHS C UCTIOJIB30BAHUEM (DU3UIECKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (opmupoBaHHE TPEACTABICHUNA O PO (PU3UKHU I PA3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Leell oOecreunBaeTcs pelICHHEM CIEeIYIOIMMX 33434y B

npoliecce U3y4eHus Kypca GU3HKU Ha YPOBHE CPEHEr0 00IIero o0pa3oBaHuUs:

e TpHOOpPETEeHHE CUCTEMBbl 3HAHUM 00 OOIUX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUSX, BKIIOYas MEXaHUKY, MOJIEKYJIAPHYIO  (PUBHKY,
AIIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;



e (opMupoBaHue yMeHUIN MPUMEHATh TEOPETHUECKUE 3HAHUS SISl OOBICHEHUS
(bu3HUeCcKUX SBJICHUHN B MPUPOJIC U JISl IPUHATUS MPAKTUUECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

e OCBOGHHE CMOCOOOB pEIICHHWS] Pa3IUYHBIX 337ad C SBHO 3aJaHHOU
du3nueckoil MOJENbI0, 3a7ad, MOAPA3yMEBAIONIMX CaMOCTOSITEIIbHOE
co3ganue Gu3NUecKol MOJEINH, aIEKBAaTHON YCIIOBUSIM 33]1a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB W TIPHHIIUIIOB JEHCTBUS TEXHHUYCCKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BJIMSHHUS HA OKPY>KAIOILYIO
cpeay,

e OBJIQJICHUE METOJIaMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TIPOBEJICHUS
¢u3MUEeCKUX SKCIEPUMEHTOB, aHalM3a M MHTEpIpeTanuu WH)opmaiuu,
ONpeaeeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

e CO3J]aHUE YCIOBHUM ISl pa3BUTUSI YMEHUU MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOoBEHb) Ha YpPOBHE CPEAHErOo OOIIEro
oOpazoBanust orBoauTcst 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B Hefenio), B 11
Kiacce — 68 JacoB (2 Jaca B HE/ICIIO).

[Ipennaraempiii B mnporpamme no (uU3MKe TMEpeueHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paboOT SBISETCI PEKOMEHIOBAaHHBIM, YUYWUTENIh JIeNIAe€T BBIOOD
IIPOBENICHUSI JTA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupoje. Haydnsle MeToabl MO3HAHUS OKPYKAIOIIETO MUPA.
Ponp skcnepumeHTa M TEOPUM B IIPOLECCE ITO3HAHUS NPUPOIBI. DKCIIEPUMEHT B
buzuke.

MonenupoBanue (GU3NYECKUX SIBICHUH W mpoueccoB. HaydHble TMMIOTE3bI.
@u3nyecKre 3aKOHbl U TEOpUHU. ['paHMIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pounb 1 MecTo pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTHUHBI MUpAa,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

ITepemelienne, CKOpocTh (CpeaHsIE CKOPOCTb, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MAaTepHAIbHOM TOYKHM, HX MPOEKIMU HA OCH CHUCTEMbl KOOPAMHAT.
CroxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMPSMOJUHEHHOE ABUxkeHue. ['paduku
3aBUCHUMOCTH  KOOpJIHMHAT, CKOPOCTH, YCKOPEHHS, NyTH U MEpEeMEIICHUS
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOosHOE TazieHrue. Y CKOpeHue CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe aBrKeHHE. J[BUKEHNE MATEPUAIIBHON TOYKH IO OKPYKHOCTH C
IIOCTOSSHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JUHEWHAas CKOPOCTb.
[Tepuon n wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenbs cucTemMbl OTCU€TA, WILTIOCTpAIUsl KUHEMATHYECKHX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeoOpazoBanyie ABUKEHUN C UCIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B PaA3PEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBuxeHUs Tena, OpOUIEHHOTO IMOJA YIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hamnpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yyeHne HEpaBHOMEPHOTO IBWKEHHS C LEIBIO OINPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MNYTSIMHU, IPOWJECHHBIMU TEJIOM 32
MOCJICIOBATEIIbHBIE  PABHBIC TMPOMEXYTKHM BPEMEHH MPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tesa, OPONICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipyammn ~ otHOocuTensHOCTM  l'ammnes.  lIlepeeii  3akoH  HbroroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunimun cynepno3unuu cui. Bropoit 3akon HeroToHa ni1st
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTeprabHbIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckoyibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpEeHUsI CKOJIBKEHMSI M cuiia TpeHus nokos. KosdduimeHnt tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuiabl OTHOCHTENBLHO oOcu BpaumieHus. I[liedo cumbel.  YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckrue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHWE: MOALINWIIHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

U3smepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaliuu.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE H
pE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.



HccenenoBanue yciaoBU paBHOBECHUS TBEPAOIO Tela, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MeXaHuKe

NMnynsc MarepuaibHOM TOUYKHM (Te€na), CHCTEMbl MAaTEPHUABHBIX TOYEK.
NMnynbC cuibl M W3MEHEHUE HUMITyJIbCa Tella. 3aKOH COXPAHEHUsS HMITYJIbCa.
PeakTuBHOE IBM>KECHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass »Heprusi MaTepUalbHOW TOUKM. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTHUU.

[loTenumanbHas 3Heprus. [loTeHuManbHas 3HEPrus yrupyro aeGopMupoOBaHHON
npyxusbl. [loTeHIManbHas SHEPrus Teja BOJIM3H MOBEPXHOCTU 3EMJIH.

[loTeHunanbHble U HENOTEHUUANbHBIE CUJIBL. CBS3b pabOThl HEMOTEHIIMAIbHBIX
CUJI C H3MECHEHHUEM MEXAaHWYECKOM DHEPTrMU CHUCTEMBI Te€J. 3aKOH COXPaHEHUs
MEXaHMYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN IUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa MOTeHIMATLHOM YHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenue aOCONIOTHO HEYyNpYroro yjaapa C IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXaHMYECKON 3Hepruu
TeJIa Ha IIPUMEpe PACTHKEHUS PE3UHOBOIO JKI'yTa.

Pa3znen 3. MouiekyasipHasi pu3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISPHO-KMHETUYECKOW TEOPUM U HX OIMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [Auddys3us. Xapakrep ABMKEHUS U
B3aUMO/JICMCTBYS YaCTHULl BEIIECTBA. MOJEnr CTpOCHUS Ta30B, KUAKOCTEW U TBEPIBIX
Tel U OOBSICHEHHUE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojelel. Macca u pa3Mepsl
Mozekya. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.

Mopens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOpUHM UJCATHbHOTO Ta3za. AOCOMIOTHAas TeMIepaTypa Kak Mepa CpemaHen
KMHETUYECKOW SHEPTUM TEIUIOBOrO JABWKEHUsA vactul rasa. lllkama temmepatyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



JansToHa. M30mporieccrl B MAEaIbHOM T'a3e C MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBiIeHrEe U3OMPOLECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BemlecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OmnpiTel 10 U Py3Un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOIO
B3aMMOJECHCTBUA.

Mopnens, HIUTIOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKHU COCYIa.

OneITBl, WUIIOCTPUPYIOUIME yPAaBHEHUE COCTOSHMS  MJACAIBHOIO  rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Onpenenenne maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE W3MEPEHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXAY IapaMETpaMU COCTOSIHUS Pa3peKEHHOIO
rasa.

Tema 2. OcHosvl mepmooOuHaMuKu

TepmoanHamMuueckass cucrteMa. BHYTpeHHSE JHEPrUs TEPMOIMHAMHUYECKOU
CUCTEMBI U crocoObl e€ n3MeHeHusd. KomuuecTBo TemnoTsl U paboTta. BHyTpeHHss
JHEPrus OJTHOATOMHOT'O UJI€AJIbHOTO rasa. Buner TEILIONEPEAAUH:
TEIIONPOBOJHOCTh, KOHBEKLMS, H3JIy4YECHHE. YI€JIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBO TEmIOTH NpH TEIIONEpeaaye.

[Tonsatue 006 aamabatHOM Tiporiecce. [lepBBIi 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMHKM K wu3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPOIEcCoB B MPUPO/IE.

TernnoBble MamuHbl. [IpuHIMnbL AefcTBUS TETUIOBBIX MalivH. [IpeobpazoBanus
SHEPrUud B TEIUIOBbIX MamuHax. KoadduuueHt mnose3Horo AecTBUS TEIMJIOBOU
MamuHbl. [{ukn KaprHo u ero ko3¢ GuiMeHT mosiie3HOro AEHCTBUA. DKOJOTUYECKUE
pOOJIEMBI TETIIO3HEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu
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N3meHeHue BHYTpEHHEW SHEpPrUM Teja MNPU COBEPIICHUH padOTHI: BBUIET
npoOku W3 OYTBUIKM TOJI JEUCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3MeHeHune BHyTpeHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeiaye.

OnbIT 0 aAnabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENsE BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazosvle nepexoonl

[Tapoo6pazoBanue u konaeHcarus. Vcmapenue u kureHue. AOCONIOTHas U
OTHOCHUTENIbHAS BJIAXKHOCTh BO3Ayxa. HacblllleHHBIA mmap. YenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctamwibl. CoBpeMeHHble MaTepuanbl. l[lmaBineHue wu
KpucTayui3aius. Y aelbHas Teriota miasieHus. Cyonumarus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHMH MOJYUYEHUS] COBPEMEHHBIX MATEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust U IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znen 4. JDiaeKkTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tea. DNeKTPpUYecKuil 3apsaa. JIBa BUaa 3JIEKTPUUECKUX 3apsJIOB.
[TpoBOAHUKY, TUBIIEKTPUKH U TOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO
3apsiaa.

BzaumopeiictBue 3apsaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUYECKUNA 3apsi.
OnekTpuueckoe noisie.  Hampssk€HHOCTh  aiekTpuueckoro  mojid.  I[IpuHnwmn
CYyHEPHO3ULIUKA DIEKTPUUECKUX ToJied. JIMHUM HanpsKEHHOCTH BJIEKTPUYECKOTO
oJIsl.
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Pabota cun snekrpoctarudeckoro nojis. [lorenuuan. Pa3HocTs moTeHIMAIOB.
[IpoBOOHUMKM W [HUPJIEKTPUKHA B AJIEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
ITPOHUIIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuyeckne yCTpOWCTBA W IPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETP,  DIJCKTPOCTaTHUYECKas  3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOopoB,
KOHJIEHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIONIAAM TUIACTHH,
PACCTOSHUS MEXIY HUMU U JUIIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 25eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAaHMS DJICKTPUUECKOTO  TOKA.
Hctounuku Toka. Cuia toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DNEKTPUYECKOE CONPOTUBIEHUE. YIEIBHOE CONPOTUBIEHUE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snextpuueckoro Toka. 3akoH JDxoynms—Jlenna.  MoumgHOCTb
AIEKTPUYECKOTO TOKA.

ONEKTPOJIBUKYILIAsi CHJIa W BHYTPEHHEE CONPOTHBJIECHUE HCTOYHUKA TOKA.
3akoH Oma [J1s OJHOM (3aMKHYTOM) 35ekTpruueckoi uenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAS TPOBOJAUMOCTD TBEPABIX METAIIOB. 3ABUCUMOCTh CONIPOTHUBIIEHUS
METAIJIOB OT TemnepaTypbl. CBEpXIpOBOIAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHHKH. CoOcTBeHHas u npuMecHast MPOBOANMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [loynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU  TOK B pacTBOpax M paciulaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DneKkTpuyecKkuid TOK B razax. CaMOCTOSTENbHBINA U HECAMOCTOSITENIbHBIN P3PS,
Monnus. [1na3ma.
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Texnuueckue yCTpOWCTBA W  TPAKTUUYECKOE MPUMEHEHHUE: aMIlepMeTp,
BOJILTMETpP, PEOCTaT, MCTOYHUKM TOKa, DJIEKTPOHArpeBaTejbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BaKyyMHBIN IHO],
TEPMHUCTOPHI 1 (OTOPE3UCTOPHI, TOTYPOBOJHUKOBBIN U0, TaThBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HaMPSKEHUS.

3aBUCUMOCTh COTPOTHBJICHUS ITMIMHAPUICCKAX TPOBOAHUKOB OT JIJTUHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO DJIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONIPOTHBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI MPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyeHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenue SIEKTPOABMKYIIEH CHUIBI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COTIPOTUBJICHUS.

Habmronenue amexTpoiusa.

MexnpeamMeTHbIe CBA3M

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
yIETOM COJEP)KATEIbHBIX MEKIPEAMETHBIX CBsI3e ¢ KypcaMH MaTEMAaTHKH,
OuoNoTUU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousamusi, CBS3aHHbIE C HW3YUYEHHEM METOAOB HAay4YHOIO
MO3HAHM: SIBJICHWE, HAY4YHBIH (akT, TUMOTe3a, (Qu3uveckas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHHM, JTUHEHHas QyHKIus, mapadoia,
runepOona, ux rpaduKu M CBOWCTBA, TPUTOHOMETPHUYECKHE (YHKIMH: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI
M MX TIPOEKIIMU Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHnnueckoe IBIKEHHE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHIBI TEIUIONEpEadn, TEIUIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOW TIPUPOJIC.

Xumus: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIpPHAs Macca, TEIJIOBbIe CBOMCTBA TBEPIBIX TEJN, KUAKOCTEH U razos,
ANIEKTPUUECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs! AUCCOLUALINS, TalbBaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.
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Texnonozus: npeoOpa3zoBaHuE JBUKEHUHN C UCIIOIB30BAHUEM MEXAHU3MOB, YUET
TPEHUs B TEXHUKE, MOAUIMITHUKHN, UCHOJb30BAHUE 3aKOHA COXPAHCHHS MMITYJIbCA B
TEXHUKE (pakeTa, BOAOMET U APYTHE), IBUTATEIb BHYTPEHHETO CrOpaHUs, MapoBas
TypOvHa, OBITOBOM  XOJOAWJIBHHUK, KOHJHLHOHEP, TEXHOJOTUU IOJyYEHHS
COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE HAHOMATEPHATIOB, U HAHOTEXHOJOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MPUHTEP, AJIEKTPOHATPEBATENbHBIE MNPUOOPHI, SIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJlbBaHUKA.

11 KITACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoneicTBUE MOCTOSAHHBIX MarHMTOB. MarHuTHoe
nosne. BekTtop MarHuTHOM MHAYKUWH. [IpMHIMI CyNeprio3uuyu MarHUTHBIX IOJIEH.
JIuHnn MarHuTHOM wWHAYKUMW. KapThHa JMHUNA MarHUTHOM WHIAYKLIHWM ITOJIS
IIOCTOSIHHBIX MarHuTOB.

MarautHOE€ TIONIE NPOBOAHMKA C TOKOM. KapruHa JMHUNA WHIYKUWA
MAarHATHOTO TMOJI JUIMHHOTO IIPSMOrO MPOBOJHUKA WM 3aMKHYTOTO KOJBLEBOIO
IIPOBOAHMKA, KaTyIIKH ¢ TOKOM. OmbIT Dpcrena. BzanmoaencTBue NpoBOJIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuina JlopeHiia, €€ Moly/ib U HalpaBlieHHE. J[BUKEHHE 3apsKEHHON YaCTUIIbI B
OJIHOPOJHOM MarHuTHOM nosie. Paborta cunsl Jlopenua.

SBneHHMEe  DNEKTPOMAarHWUTHOM MHAYKOMHM. [lOTOK BEKTOpa  MAarHUTHOM
UHAYKIUU. OJEKTPOABWXKYINAS CWIa WHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snexkTpuyeckoe Toje. OJEKTPOABMXKYIIAs CWJIa HWHIYKIMA B
IPOBOJHMKE, IBHXKYLIEMCS TIOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

IIpasuio Jlenua.

NHOyKTUBHOCTh.  SIBIEGHHME  CaMOMHAYKUMHU.  OJEKTPOJABIKYLIAas  CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TTOJIS1 KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA M INPAKTUYECKOE MPUMEHEHME: ITOCTOSHHBIE
MAarHUTHI, JIEKTPOMATHUTHI, JJIEKTPOJABUIaTEIb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHLL,
MHIyKIIMOHHAS 1E€Yb.

Jlemoncmpayuu

OnbIT Opcrena.
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OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PTIEKTPOMArHUTHOW MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTh DJICKTPOJBUKYILEH CHIIBI MHIAYKIUU OT CKOPOCTH H3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

UccnenoBanne nercTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIeHUA 3JIEKTPOMAarHUTHOW MHIYKIIHUH.

Paszpnes S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast ~ cucrema. CBoOomHBIE ~ MEXaHWYeCKHe  KojeOaHws.
INapmonnyeckue konebanusa. Ilepuosn, vacrtora, ammiutyna u ¢dasza KojaeOaHH.
IIpy:kuHHBIA MasATHHK. MareMaTU4ecKnii MAassTHUK. YPaBHEHHWE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaAHUSIX.

Konebarenbuplii  koHTYp. CBOOOJHBIC DJIEKTPOMATHUTHBIC KOJICOAHUS B
UJCAUTBHOM KOJeOaTebHOM KOHType. AHAJIOTHUsS MEXIYy MEXaHWYECKUMU U
ANEKTPOMArHUTHBIMU  KosieOanusmu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPIruu B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXarmoluxX KoJieOaHUsIX. BBIHYXJICHHbIE MEXaHUYECKUE
konebanusi. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

ITepemennbiii  TOk. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUIMTYIHO€ M JICUCTBYIOLEE 3HAYEHHUE CHJIBI TOKA H
HaIpPsHDKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya v MOTPeOJCHUE DIICKTPUYCCKON
SHEPruu. ODKOJIOTMYECKHE PUCKU TPU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCIIOJIb30BaHUA SJIEKTPOIHEPTUU B OBCEHEBHON KU3HMU.

TexHuueckue YCTpOHWCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoOJI€OATEIHLHOW CHUCTEMBI (MPYKHUHHBIA WA
MaTeMaTUYECKUI MASTHHK).

Habmronenue 3aryxarommx KojieOaHHi.
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HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE IEKTPOMArHUTHBIEC KOJIEOaHUsI.

OcumwuorpaMmbl (3aBUCUMOCTH CUJIBI TOKAa W HANPSKEHUS OT BPEMEHH) ISt
AJIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc 1npu MoOCIeqOBAaTEIbHOM COEAWMHEHHUHM PE3UCTOPA, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCHMOCTH TIEpHOJia MaJIbIX KOJEOaHWI rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnegoBanue nepeMeHHOr0 TOKa B LEMU M3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, YclIoBHs pacnpoctpaneHus. Ilepuon. CkopocTh
pacrpocTpaHEeHUss W JJWHA BOJHBL. llomepeyHble ¥ MOPOJOJIBHBIE  BOJIHBL.
WNuTtepdepenius u Auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUSI M3Iy4YE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentarusi BektopoB E, B, V B snexrpomarautHoit BoiHe. CBolicTBa
ANIEKTPOMATHUTHBIX BOJH: OTpaXeHHWE, MpeloMIIeHue, MNoJspu3auus, Audpakuus,
unTepdpepeHius. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana >IE€KTPOMArHUTHBIX BOJIH. [I[puMEHEHHE SJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPEBI.

TexHuyeckre yCTPONCTBA W TMPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTMKA B TEXHHUKE WM MEAUIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIO0M U
4acTOTOM KOJeOaHUi.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEJTOMIICHHE,
noJisipu3anus, rudpakuus, uHTepdepeHIHs.
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Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsSMOIMHENHOE pacHpOCTPaHEHHWE CBETa B
oaHopoaHoM cpeae. JIyd ceera. ToueyHbId HCTOYHUK CBETA.

OtpaxkxeHune cBeTa. 3aKOHbl OTpaxkeHus cBera. [locTpoeHne u300pakeHUil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJOMIICHUSI CBEeTa. AOCOJIIOTHBINA MOKa3aTelb
npenomnieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHBI yrom MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHblil coctaB Oenoro cBeta. LBer.

Cobuparoiue U paccenBaromye JUH3bL. ToHKas auH3a. POKYCHOE pacCTOSIHUE
U ONTUYEcKas cuia TOHKOHN nuH3bl. [locTpoeHne n3o0paxkeHHil B coOuparommx u
pacceuBarommx JnH3axX. DopMysa TOHKOW JTMH3BIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas onrtuka. Mntepdepenuus ceta. KorepeHTHbIE HCTOUYHUKU. Y CIIOBUS
HAOJIIOICHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cseta. {udpakunonHas pemerka. Y cioBue HaOIIOASHHS TI1aBHBIX
MaKCUMyMOB MpH TMAaJ€HUH MOHOXPOMATHYECKOTO CBE€Ta Ha JIU(PAKIHOHHYIO
PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOilCTBA W MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doToanmapat, IPOCKIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKOI, BOJTOKOHHAS ONTHKA,
nudpakMOHHAs PEMIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMoNMHENHOE pacHpOCTpaHEHUE, OTPAXKEHUE M MPEJOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOIA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenune natepdepeHIIny cBeTa.

HaoOnronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tomydyenue cekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nossipusaiivu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune nokazaress npeioMJIeHUs CTEKIa.

HccnenoBanue cBOMCTB N300pakKeHU B JTHH3AX.

Ha6nronenue nucnepcuu cBera.
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Pa3znes 6. OcHOBBI CIeIUAJIBbHONM TEOPUU OTHOCHUTEJIbHOCTH

['paHunIBl MPUMEHUMOCTH KJIACCUYECKOM MEXaHMKHU. IlocTynarsl crienuanbHOU
TEOPUH OTHOCHUTEJIBHOCTU: MHBAapPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHM U COKpAIICHHE
JUTHHBI.

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13pb Macchl C 3HEPrUEN M UMIYJIbCOM PEJSITUBUCTCKOM YacTHUIbl. DHEPrus
TIOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyia [lnanka cBs3u 3Heprun (POTOHA C €ro 4YaCTOTOW. DHEPIUs U
MMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue gporodddexra. Onbitel A. I'. CroneroBa. 3aKOHbBI
dotorddexra. YpaBuenue OitHmrerHa mnsa Qororddexra. «KpacHas rpaHuiia»
dboToaddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M NPaKTHUECKOE MPUMEHEHHE: (POTODIEMEHT,
dboToMaTUMK, COJTHEUHAsS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3((PexT Ha YyCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (oTOdPdEKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -YacTHIIL.
IInanerapnas moaens atoma. [loctynatel bopa. M3nydenue u noroienrue GpOTOHOB
IIPU NIEPEXOJE aTOMA C OJTHOT'O YPOBHS SHEPruu Ha Apyroi. Bunel cnekrpos. CriekTp
YPOBHEW 3HEPIHH aTOMa BOAOPO/IA.

BosHoBbIE cBolicTBa yactul. BomHbl ne bpoinsa. KopnyckynsipHO-BOJTHOBOM
IyaJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue ycTporucTBa U NPAaKTUUECKOE TPUMEHEHHE: CIIEKTPAJIBHBIA AHAJIN3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopna.
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Onpenenexre JUIMHBI BOJIHBI J1a3epa.

HabGutoieHue InHen4aThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. Amomnoe a0po

DKCIEpPUMEHTBI, JOKa3bIBAIOUIUE CJIOKHOCTh CTpoeHHs sapa. OTKpbITHE
paaroakTuBHOCTH. OnbIThl Pe3epdopaa nmo onpeaesneHno cocraBa paiuoakKTHBHOTO
m3nydenus. CoiicTBa anbda-, 6eTa-, raMmma-u3iayyeHus. BiausHue paanoakTUBHOCTH
Ha >KMBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa W HeWTpoHa. Hykinonnas moxens snapa ['eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormnsl.

Anbda-pacnaa. ODIEKTPOHHBIN M MO3UTPOHHBIA Oera-pacman. [amma-
U3ITy4YEHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Anepuwiii peaktop. TepmosnepHbiii cuHTe3. [IpobOiieMbl M MEPCTIIEKTUBHI
AIEPHON SHEPrETUKH. DKOJIOTUUECKNE ACTIEKTHI SAEPHON YHEPTETHUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@yH1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckne ycTpoWCTBAa M TNPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOIINX YaCTHL.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE M MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro nHeba. Co3pesnus, spkue 3BE3BI, IUIAHETHI, MX BUIUMOC
JIBIDKCHHE.

Comnnaeunas cucrema.

Counnne. ConHeuHast akTUBHOCTb. Mctounuk sHeprun CoiHIa U 3BE€3/1. 3BE3BI,
X OCHOBHBIC XapaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIM KJIaCC — CBETUMOCTHY.
3BE36I TJIABHOHM IOCJIEHOBATEIIFHOCTH. 3aBHCHMOCTH «Macca — CBETHUMOCTBLY IS
3BE3]l IVIABHOM MOcCeAoBaTeNbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE
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NPEACTABICHUS O MPOUCXOXKAEHUU W 3Boitounr CoyHIIA W 3BE37. DTallbl JKU3HU
3BE3I.

Mneunslii [lyte — nHama T'anaktuka. Ilonoxxenune u nBuxkenune ConHua B
l'anaktrke. Tunbl ramaktuk. PaguoranakThky m KBasapbl. UEpHBIE ABIPHI B AIpax
rajgakTHK.

Bcenennas. Pacmupenune Bceenennoi. 3akon Xa06ia. Paz0Oeranue ramsakTuk.
Teopus bonpmoro B3psiBa. PenmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGimtoieHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJB30BAaHUEM KOMIBIOTEPHBIX
MPUWIOKEHUN NJIsl ONpPEACIICHHsI MOJO0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3aus1 CEBEPHOro MOJyIIApHs U IPKHUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Mneuynoro Ilytu.

O06o0maroniee NOBTOPpEHUE

Pounb pu3nku 1 acTpOHOMUM B 5KOHOMUYECKOMN, TEXHOJIOTUYECKOU, COLIMATIbHON
M 3THYECKOU cepax AesTEIbHOCTH YEJIOBEKa, POJib U MECTO (PM3HKU U aCTPOHOMHUU
B COBPEMEHHOI HAyYHON KapTUHE MHUpPA, poJib (U3HUECKOU TeOpHH B (POPMUPOBAHUU
IpeCTaBlIeHU 0 GU3NYECKON KapTHHE MHPA, MECTO (U3UUECKOW KapTHHBI MUpa B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/JIE.

MexnpeamMeTHbIe CBA3M

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBisieTCs ¢
YYETOM COAEPKATENBHBIX MEXNPEAMETHBIX CBA3€H C KypcaMHd MaTEMAaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnvle nousamusi, CBS3aHHbIE C HW3YUYEHHEM METOAOB HAay4YHOIO
NO3HAHUA: SIBJICHHE, HAay4YHbId (akT, TUnore3a, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa:  pelleHHWE CUCTEMbl yYPaBHEHUH, TPUTOHOMETPHUYECKHUE
(YHKIIMHM: CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M HMX IIPOCKUMM HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIE DJIEMEHTAPHBIX (YHKUUWA, TPU3HAKK MOAO00US TpPEyrojJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIIOCKUX (Uryp u 00bEMa Tell.

Buonocus: »>nekTpuueckue SBIEHUS B KUBOM NpuUpoje, KojedaTeabHble
JBUKEHUSI B KMBOM MPUPOJE, ONTUYECKUE SIBJICHHUS B JKUBOW NPUPOJAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TOJIIOCA 3E€MIIH, 3aJI€KU MATHUTHBIX Py, (OTOChEMKA
36MHOW NOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSCCHUMU.
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Texunonoeus: TWHUM  DIJIEKTpOIIEpeNad, TEHEpaTop MEPEMEHHOIO0  TOKa,
AJIEKTPOJIBUIaTEllb, WHIAYKIIMOHHAS II€Yb, pajaap, paJAUuONPUEMHUK, TEJICBU30D,
anTeHHa, TenedoH, CBY-meub, NpPOEKIMOHHBIN ammapaTr, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpeamera «dPusznMka» Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHusi (0a30BBIM YpPOBEHBb) JOJKHO OOECIEUUTH JOCTUKEHUE CIICITYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «Duszukay TOTKHBI
OTpaXXaTh TOTOBHOCTb U  CIOCOOHOCTh  OOYyYaromMXCSl PYKOBOJICTBOBATHCS
c(OpMUPOBAHHONW BHYTPEHHEH TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, pPAaCIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITAa ACATEIBHOCTA B IPOLECCE PEeaav3alii OCHOBHBIX HAIPaBICHUMN
BOCIIUTATEIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMUA OOYYAIOMIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE  TPATULIUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYKO JI€STEIBHOCTh B HMHTEpPECAX TIPakKAaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE B3aUMOJECHCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHUM C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHHWBAaTh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOT'O BKJIaJA B IOCTPOEHUE YCTOMYMBOr0O OyAYyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs ICTETUKY HAYYHOTIO TBOPYECTBA,
npucyuiero Gpu3ndyeckoil Hayke;



22

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K pa3INIHbIM cepaM MpodeccuoHATBHON NeITeTbHOCTH, B TOM YHCTIC
CBS3aHHBIM C (U3UKONH M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynytier mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHWIO W CaMOOOpPa30BaHUIO B 00JacTH
(U3MKH Ha IPOTSHKCHUH BCEH KHU3HU;

6) IK0JI0rHYeCcKOro BOCIIUTAHUS

C(OPMHUPOBAHHOCTD  AKOJIOTUYECKOH KyJIbTYPHI, OCO3HaHHE TJIOOATBHOTO
XapakTepa 3KOJOTHYECKUX poOeMm;

TUIAHUPOBAHKUE U OCYIIECTBICHHUE NIEHCTBUI B OKpYXKAloIIel cpelie Ha OCHOBE
3HaHUS LeJIed yCTOMUNBOTO Pa3BUTHSI YEIIOBEUECTBA,

pacIIMpeHue OIbITa JIEATEIILHOCTH YKOJIOTUICCKON HANIPABICHHOCTH Ha OCHOBE
UMEIOIINUXCS 3HAHUH 110 (PHU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

Cc(OPMHUPOBAHHOCTb ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAyYHOW JESATCIBHOCTH, TOTOBHOCTh B IIPOIIECCE
u3ydeHus: (PU3MKH OCYIIECTBISTh MPOSKTHYIO M MCCIEIOBATEIBCKYIO JCITEIBHOCTD
WMHIMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jlornueckue JeicTBUA:
CaMOCTOSTEIILHO dbopmynHrpoBaTh u aAKTyaJIM3UpPOBATh npoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh eI JCSITEIbHOCTH, 3aJ1aBaTh IapaMETpbl W KPUTEPUU HX
JIOCTHIKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX (PU3UUECKUX
SIBJICHUSIX
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJEMBbI ¢ YYETOM aHalu3a HMMEIOITUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBITIOJHATH pa0OTy B YCIOBUSX PEATLHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBarejbCKue 1edCTBUSA.
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BJQJIeTh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH W METOJaMHU
bu3nuecKoil HayKu;

BJIa/IETh HABBIKAMU Y4€OHO-HCCIIEIOBATENbCKONW U MPOEKTHON AESITEIbHOCTH B
oOnactu (HU3HKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTETLHOMY IIOUCKY
METOJIOB pEIIeHHs 3a7ad (PU3MUECKOro COJECp>KaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B [TO3HAHUS;

BIQJIETh BHJAMH JCSATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIIPETAlluK, MPEeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Pa3IUYHBIX Yy4YEOHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH  [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlu3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIIeHUs, HaXOJAUTh apTyMEHTHI JUIsl JOKa3aTelbCTBA CBOMX
YTBEPXKACHHM, 3aJaBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOTyYEHHBIC B XOJ€ PEUICHUS 33aa4l Pe3yIbTaThl, KpUTUUECKU
OLIEHUBATbh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIHMPOBATh COOCTBEHHbIE 3a7aud B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh TMEPEHOCUTh 3HAaHMA 1O (U3NKE B TPAKTHUECKYyI0 00IacTh
KHU3HEACSTEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTATh HOBBIE UJIEH, TIpeJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJa/IeTh HAaBBIKAMM MOJyYyeHUs HHPOpManuu (U3HUECKOTO COACpKAHMS W3
UCTOYHUKOB PpAa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYILECTBIATh IOUCK, aHallu3,
CUCTEeMATH3alMI0 W WHTEPIpETalui0 WH(POPMAIMK pPA3NIUYHBIX BUAOB U (HopM
MPECTABICHNUS;

OLIEHHBAThH JOCTOBEPHOCTH HH(OpMALINH;

MCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA
B pELIEHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHMU3AllMOHHBIX 3a7a4 C
coOyoficHueM TpeOOBaHUM DJPrOHOMHUKH, TEXHHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX W OJTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHuUs B pa3IMUHbIX (popmarax ¢ yuéTtom
Ha3HaueHusd MHGOPMALMK U LEJIEBON ayAUTOPUH, BbIOMpas ONTUMAJIbHYIO (hopmy
NPE/ICTaBIICHUS U BU3yaJlU3aliu.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:
OCYUIECTBJIATH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU €S TEIbHOCTH;
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pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYallU U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3pPEHUA C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUAYaJbHOU
paboTHI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YWICHA KOJIJIEKTUBA;

MPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpeneniaTb poid € YYETOM MHEHUM YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Kau€CTBO CBOETO BKJaJa M KaXKJIOT0 y4aCTHHKA KOMaHJbl B OOILIUIA
pe3yJbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHUBATh HJIEHM C T[O3WIMU HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B  Pa3IUYHBIX
CUTYyalUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh TO3HABATENbHYIO JESITENBHOCTh B 00J1acTU
GU3UKM W aCTPOHOMHUHU, BBIABIATH NPOOJEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATENIBHO COCTaBIIATH IUIAH PEIICHMS pACUETHBIX M KAUECTBEHHBIX 3a7a4,
IJIaH BBINOJHEHUSI TPAKTUYECKOHM paboThl € Y4ETOM MMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIA BBIOOpP, AapryMEHTUPOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTH ()OPMHUPOBAHUIO U MPOSBICHUIO PYAUINH B 0071aCTH (DU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI MHTEJJIEKT:

NaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIa/IETh HABBIKAMH MO3HABATEIBHON peiiekcun Kak OCO3HAHHUS COBEpPIIAeMbIX
JNEVUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB 1 OCHOBAHUM;
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UCIIOJIb30BaTh MPUEMBI PEQUIEKCUM JUIsl OLIEHKM CHUTYyalliH, BbIOOpa BEPHOTO
pelIeHNus;

YMETh OIICHMBATh PHUCKH W CBOECBPEMEHHO NPHUHHUMATH pEHICHUS MO0 UX
CHIDKEHUIO;

OPUHMMATh MOTHBBl M AapryMEHTBhl JpPYrMX T[pU aHAJIM3€ pPE3YyJIbTaTOB
JESITEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEAOCTAaTKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JPYrUX TMpU aHaiu3e pe3yJabTaToB
JESITeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKU.

B nporecce noCTHKEHNS JTUYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS MPOrPaMMBbI O
¢u3nke I8 YpOBHS cpedHero obmiero oOpa3oBaHusl Yy  OOydarolmuxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIN WHTEIJICKT, MpeInoIararomni
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUAETHh HalpaBJICHUs Pa3BUTUS COOCTBEHHON SMOLIMOHAIBHOHN cepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIIOYAIONIEH CTpeMIIEHHWE K TOCTIKEHUIO IIeNH |
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh HCXOIS W3 CBOUX
BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE
JPYTUX, YYUTHIBATh €r0 MPU OCYLIECTBIECHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenus B 10 kiacce npeaMeTHbIe pe3ysIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHUHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TE€XHOJIOTMH, B PAKTUYECKON AEATEIIBHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS U3YYCHHBIX (DU3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, MHEpLUUalbHAs cHUCTeMa OTcuéra, adCOJIIOTHO TBEPIOE TEJIO,
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UJCATbHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEW M TBEPABIX TEJ, TOUYCYHBIM
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (HU3MYECKUE SBICHHS (TIPOIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOEHUs BEIIECTBA H
ANEKTPOAMHAMUKN: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENWHOE JBHKECHUE,
CBOOOJIHOE MaJICHHE TeJl, ABUKEHUE MO0 OKPYKHOCTH, MHEPIINSI, B3AUMOJICHCTBUE TE,
muddys3usi, OpOYHOBCKOE JBHIKEHHE, CTPOCHHE JKUIKOCTEH U TBEPABIX T,
U3MEHEHHE 00bEMa Tell MpU HAarpeBaHUM (OXJIAXKACHWH), TEIUIOBOE paBHOBECHE,
UCIIapEHUe, KOHJEHCAllUs, IUIaBJIICHUE, KPUCTAJLUIM3ALMs, KHUIICHHE, BIAXHOCTb
BO3/1yXa, MTOBBIIICHUE JIaBJICHUS ra3a IpU €ro HarpeBaHuM B 3aKPBITOM COCYJE, CBS3b
MEXAYy IapaMeTpaMd COCTOSHMs Ta3a B H30INPOLECCaX, JJIEKTPU3ALMS Tell,
B3aMMO/JICHCTBUE 3aPAJIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHHUE, HCIONb3ys (U3NYECKUE BEIUYUHBIL:
KOOpJMHATA, IIyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
Tela, KUHETUYECKas HHEprus, MOTCHIMaNbHAs JHEpPrusi, MexaHuueckas paboTa,
MEXaHU4ecKass MOIIHOCTb;, IPU OMNHCAHWUU TNPABWIBHO TPaKTOBaTh (pu3mdyeckuit
CMBICJI UCIIOJB3YEMBIX BEJIMYUH, X 0003HAUYECHMS U €IUHUIIbI, HAXOAUTh (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

ONMUCHIBATh HW3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SBJICHUS,
UCTIONIb3Ys (U3MYECKUE BEIWYMHBI: JIaBJICHHE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKasi JHEPrusi XaoTUYECKOrO JBUKEHUS MOJIEKYJ, CpPEeIHEKBaIpaTUYHAS
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprus, padora rasa,
KO3 PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JIBUraTess; MNpU  ONHCAHUH
NPaBUWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HUCIIOJB3YyeMbIX BEJIMYMH, HX
0003HauYEHUS U €AUHUIIBI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMKCHIBATh M3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), HCIOJIb3Ys (PU3NYECKUE BEITUYMHBI: AJIEKTPUUYECKUH 3aps,
ANEKTPUUECKOE M0JI€, HANPSIKEHHOCTh MOJIA, MOTEHLUAN, PAa3HOCTh MOTEHIMAJIOB;
MIPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PM3UUYECKHUI CMBICI UCTIOIB3YEMbIX BETUYHH,
ux OOO3HAUEHUA U E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(U3HUECKYIO0 BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECChl M SBICHUS, HCIONb3Yyd (U3HUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H BcemupHoro tsarorenus, |, Il u Il 3akonsl HeroToHa,
3aKOH COXPaHEHHUSI MEXAHWYECKOW SHEPruH, 3aKOH COXPAHEHUs UMITYJIbCA, IPUHIINI
CyNEPHO3ULINA CHJI, NPUHLMUII PABHONPABUS HWHEPLUHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHUS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpenHell KMHETUYECKOW HSHEpruM TEIUIOBOTO JIBIXKEHHUS MOJEKYNl C aOCOIIOTHOU
TEMIIEPaTypOil, EPBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOIO
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3apsana, 3akoH KynoHa, mpu 3TOM pasziinyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUA (TPaHULIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIIUIBI ACHCTBUS MAIllMH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MAaCHOTO HMCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HH;

BBITIOJIHATh OKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SBICHUU U
MPOLIECCOB C HCMOJB30BAHUEM NPSIMBIX M KOCBEHHBIX HW3MEPEHHM, MpU STOM
dbopmynrpoBaTh MpodIeMy/3aqady U THUMIOTE3y YUEOHOr0 SKCIEPUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEUI0KEHHOTO 000pYAOBaHUS, MPOBOJUTH OMBIT U (OPMYIHPOBATH
BBIBOJIBL;

OCYILIECTBIISATh MpPsIMbIE U KOCBEHHbBIE M3MEpPEHUs (PU3MUECKUX BEJIUYMH, MPU
ATOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (U3MUECKMMHM  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUi, IpPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKCHpOBaTh PE3yNbTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJIE
TabIUI ¥ TPaQUKOB, ENATh BHIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMS;

coOyirofaTh MpaBwia O€30MacHOr0 TpyJa MPU MPOBEICHUM HUCCICIOBAHUMA B
pamMKax Y4eOHOIro »HKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM U MPOEKTHOM
JESITEIbBHOCTH C HUCIOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOpaTOPHOIO
000pynOBaHUs;

pemaTh pacu€THBIC 3a7aU C SBHO 33IaHHON (PU3UYECKON MOJIENbIO, UCTIOIB3YSI
¢u3nyeckue 3aKOHBI W TPUHIIUIIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladll BHIOMPATH
(bU3HUECKYI0 MOJIENb, BBICIATh (U3NUECKUE BEJIUYUHBI U (DOPMYIIBI, HEOOXOAUMbBIC
Uig e€ peuleHHs], MPOBOJUTH pPacu€Thl U OLEHUBATh PEAIbHOCTb MOJIYYEHHOIO
3HaYeHUS PU3NICCKON BEITMYMHBI,

pelaTh Ka4eCTBEHHBIC 3aJayd: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPECUUBYIO
LENOYKY pacCyKICHH ¢ Omopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYCeCKHe IBIICHHUS,

MCIIOJIb30BaTh MPH PEIICHUH y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTHH JUIS TIOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH W TPEICTABJICHUS
y4eOHOM M Hay4YHO-MOMYJSApHOM HHPOpMaLMU, TOJYYEHHOM U3 pPa3IUYHbIX
HMCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJIydaeMyto HHPOPMAIHUIO;

MPUBOIUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW KU3HU IS
oOecnieueHrs O€30MAaCHOCTH MpU OOpalIeHUH C NpUOOpaMH U TEXHHUYECKUMU
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yCTPOMCTBAMHM, AJII COXPAHEHHUS 3JI0POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOIIeH cpene;

paboTaTh B TpyNIE C BBIIOJHEHHEM pPA3IMYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYyNNbl, PalMOHAIBHO pacHpenesiarTh OOA3aHHOCTH U
IUIAHUPOBATh JIEATENBHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJE€KBATHO OLICHUBATh
BKJIaJ] K&)KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K konmy oOydenus B 11 kiacce npeaMeTHbIC pe3yiabTaThl HA 6a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEPAX poJib U MecTO (U3UMKU B (HOPMHPOBAHUU
COBPEMEHHOM HayyHOW KapTHUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTHYECKOW JEATEIBHOCTU JIIOAEH, LEJIOCTHOCTh M E€JUHCTBO
(u3nUecKoil KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX  MOJETICH:
TOUEYHBIN 3JIEKTPUUECKHUM 3apsl, JIyd CBETa, TOYEUHBIM MCTOUYHUK CBETA, SJCpHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIETb aTOMHOTO siJipa MPHU pelieHnH (pU3NUECKHX 3aad;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECChI) U OOBSCHIATh MX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKU U KBAHTOBOM (PUBMKU: 3JIEKTpUYECKas MPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMAarHUTHAsE UHIYKIIHS, TEHCTBUE MAarHUTHOTO MOJIsl HA TPOBOJHUK
C TOKOM U [JBIWXKYIIUMHCSA 3apsi, JJIEKTPOMAarHuTHbIE KOJeOaHUs U BOJIHBI,
MPSAMOJIMHEMHOE pacnpocTpaHeHue CBETa, OTpa)XeHUeE, peJIoMJICHHE,
uHTepdepeHus, audpakuuss W OOJSpU3alus  CBeTa, JHUCIEpPCUsi  CBETa,
dotornekTpuueckuii 3ddext (pororddekrt), cBeTOBOE IaBlieHHE, BO3ZHUKHOBEHHE
JUHEMYaToro CreKkTpa aroMa BOJOPOJAA, €CTECTBEHHAass W  HCKYCCTBEHHas
PaZOaKTUBHOCTH;

ONMKCHIBATH M3YyYEHHBIE CBOMCTBA BeUIeCTBA (DJIEKTPUUYECKHUE, MArHUTHbIE,
ONTHYECKHE, JIEKTPUUYECKYIO TPOBOIUMOCTD PA3IUUYHbBIX CPE/l) U DJIEKTPOMArHUTHBIE
ABJIEHUS (IIPOLIECCHI), HCIOJIb3Ys (PU3NYECKUE BEITUYMHBI: AJIEKTPUUYECKUH 3aps,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE CONPOTUBIIEHUE, PAa3HOCTh
MOTEHLMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa, MHIYKIUS MAarHUTHOTO TOJIS,
cuina Amrmepa, cuna JlopeHua, HHIyKTUBHOCTbh KaTYIIKH, SHEPTHUS 3JEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPUOJ U YacTOTa KoueOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi
U cujia TOKa B MPOLIECCEe TapMOHMYECKUX AJIEKTPOMArHUTHBIX KoJjieOaHui, pokycHoe
paccTosiHMe M ONTHYECKas CWia JIMH3bL, MpPU OMHUCAHWU MPABUIBHO TPAKTOBATh
(u3NYECKUI CMBIC] HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYEHUS U EIUHUIIBI,
yKa3bIBaTh (POPMYJbI, CBS3bIBAIOLIME JAHHYIO (U3NYECKYIO BEJIIMYMHY C APYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh HW3YYCHHbIE KBAHTOBBIE SBJIECHUS M MPOLECCHI, HCIOJIb3YS
(¢uznyecKue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M YaCTOTa



29

CBETa, PHEPTUd U UMIYJIbC (HOTOHA, MEPUO MOTypaciaga, SHEPTusi CBsI3U aTOMHBIX
a5ep, NpU ONMUCAHUU TPABUIBHO TPAKTOBATH (PUIMYECKUN CMBICT HCHOIB3YEMBbIX
BEJIMYMH, X 0003HAUYEHHSI U €IMHHULIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(Gu3NYECKyI0 BEIUYUHY C APYTUMU BEIMYUHAMH, BHIYUCIATH 3HAUCHHE (DU3HUECKON
BEJIMYMHBL;

aHAIM3UPOBaTh (PU3UYECKHE MPOILECChl M SIBICHUS, HMCMOIb3Yys (U3HMUYECKUE
3aKOHBI M MPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATEIBLHOIO U MapajlIeIbHOIO
COCMHEHUA NPOBOJHUKOB, 3akOoH JIoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIUU, 3aKOH MNPSAMOJUHEHHOTO PACHpPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEJOMJICHHS CBETa, ypaBHeHUE OWHINTeHHa mia (orodddekra,
3aKOH COXPAaHEHUSI JHEPTHM, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPaHEHHS
AIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHWs MacCOBOIO 4uCia, Moctynarsl bopa,
3aKOH PaJUOaKTUBHOIO pacnaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YecKOe BBIpAKEHHWE U YCJIOBHUS (TpaHMIIBI, OO0JACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAPABJIECHUE BEKTOPA UHAYKIIMM MAarHUTHOIO MOJS MTPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh U OMUCHIBaTh U300paKEHUE, CO3aBAEMOE IIIOCKUM 3€pKaJIOM, TOHKOH
JIMH30M;

BBITIOJIHATh DKCMIEPUMEHTHI TI0 HCCIECNOBAHUI0 (U3UYECKUX SBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHHI: TpPU HTOM
dbopmynupoBaTh MpodsiemMy/3aiadyy U TUIOTE3y Y4eOHOro IKCIEepUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEAJI0KEHHOrO0 000pYAOBaHMS, MPOBOJUTH ONBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIHYUH, MPHU
TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO H3MEPEHHMS U HCIHOJb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3MUECKUX BEITUYMH C HCIIOJIH30BAHUEM MPSMBIX
U3MEPECHUI: TP OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH pPE3YyJIbTATHI
MOJTYYeHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BHUJIC TaOIUI] U TpaduKOB, JeIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEeI0BAHMUS;

coOJiroaTh TMpaBwia 0€30MacHOro TpyJa MPU MPOBEICHUM HCCISTOBAHUMA B
pamMKax Y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATENIbCKOH U MPOEKTHOM
JESTEIbBHOCTH C HUCIOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPaTOPHOTO
000py10BaHUS;

penaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOM (DU3UUECKON MOMIENbIO, UCTIOb3YS
¢u3nuecKkre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHaIM3a YCJIOBHUS 3aJladyd BbIOMpATh
(Gu3NYECKyI0 MOEIb, BBIACIATh (PU3MUECKUE BETMUYUHBI U (POPMYJIIBI, HEOOXOIMMbBIC
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Uil €€ peuieHus, IPOBOAUTH Pacy€Tbl M OLICHUBATh PEAJIbHOCTh IIOJYyYEHHOI'O
3HaYeHUs] PU3NYECKON BEINYMHBI,

pemarh Ka4eCTBEHHBIE 3aJayd: BBICTPAUBATH JIOTMYECKHA HENPOTUBOPEUYUBYIO
LETIOYKY PACCYKJACHUM C ONOPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(puznyeckue sBICHUS;

UCIOJIb30BaTh IPU PEIICHUN yUeOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTUH I IIOMCKA, CTPYKTYPUPOBAaHMS, WHTEPHPETAUUMU U IPEACTABICHUS
y4eOHOM ¥ Hay4HO-TIONMYJSpHOW HMH(POpPMAIMH, TOJYYEHHOM U3 Pa3IuYHbBIX
HMCTOYHHUKOB, KpUTUUECKHU aHAIM3UPOBATh MMOJYy4aeMYI0 HH(POpMALHIO;

OOBSACHATH MPUHLIMIIBI JEHCTBUS MallMH, IPUOOPOB U TEXHUUECKUX YCTPOICTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

MPUBOANTH MPUMEPHI BKJIA/a POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE IPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (DU3MKE B MOBCEAHEBHOM KHU3HU IS
oOecnieueHus O€30MAaCHOCTH MpU OOpalleHUH ¢ MOpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHM, JJIsl COXPAHEHHUs 3J0POBbS U COOJIIOJCHHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B TpyNIe C BBIIOJHEHUEM pPAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh PabOTy TPYMNIbI, paAlUOHAIBHO pACIPEAENsATh OO0S3aHHOCTH U
IUIAHUPOBATh JESATEIbHOCTh B HECTAHNAPTHBIX CHUTYaLHsIX, AJEKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIbI B PEIIEHHE PACCMATPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ni/m P Kourpoububie IIpakTHyeckue (upp )
NMpPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bubmuoreka [{OK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bubnmorexa LIOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJINHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bu6muoreka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnmoreka [JOK
' ®a30BLIE MEPEXOIBI https://m.edso0o.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bub6nmoreka [IOK

4.1 IICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTosiHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubnmnorexa [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojne. DIeKTpoMarHuTHas bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4yecKkue U dJIEKTPOMArHUTHBIS bubnmnorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
99 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIUAIBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
42 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE 571pO > https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKH 7 Etilfg;l&?:;szgrou};fmwk
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Obo06mraroriee MOBTOPEHNE 4 Egggﬁ;f;igﬁ/};mlcgk
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUE
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10 KJTIACC
KounyecTBO 4acoB Hara JJIeKTPOHHbIE
Ne ara no uudpoBbIie
Tema ypoka KonrTposbubie | IlpakTuueckue A op
n/n Bcero usyuyeHuss  ¢gakry o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O PUPOJIE.
1 Hayunbie MeT(})]K bl HO?I:)HapHI/iI 1 03.09 bubmorexa LHOK
ya A ' https://m.edsoo.ru/ff0c32e2
OKPYXKArOIIeTr0 MUpa
Ponb u MecTo pusuku B
0 0Ba COBPEMEHHOM
2 I(-ll)a phgg;i Il:aH;I;IHLI I\fI/I a, B 1 04.09 bubmorexa HOK
7 P pa. ' https://m.edso0.ru/ff0c33e6
MPAKTUIECKON JACSITeITLHOCTH
ToIeH
MexaHnueckoe TBUKEHHE.
OTHOCHUTENBHOC
3 MeT::aHII:IItTIe:II:(})Iro TI;I/I}KeHI/ISI 1 10.09 bubmmorexa [JOK
a ‘ ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBHOMepHOE npsAMONTMHENHHOE 1 11.09 bubnuoreka [IOK
JIBUJKECHHE ' https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE bubnnoreka [JOK
5 . 1 17.09
NPSIMOJIMHENHOE IBUKECHUE https://m.edsoo.ru/ff0c372¢
CB00OOHOE ITaZICHUE. BuG OK
6 YckopeHue cBOOOTHOTO 1 18.09 nomoreka L1

HaacHus

https://m.edsoo.ru/ff0c39cc
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KpuBonuneliHoe 1BU>XEHUE.

36

bubmuorexa [JOK

7 i 24.09
Jlpinieiiie MaTepHatbHOIL https://m.edsoo.ru/ffOc3ada
TOYKH 110 OKPY>KHOCTH
[IpuHLIHAII OTHOCUTENBHOCTH

3 lNanunes. MuepunanbHbie 95 09 bubnuorexa [JOK
cuctembl orcuera. [lepBriit ' https://m.edsoo.ru/ff0c3be8
3akOH HproToHa
Macca tena. Cuia. [lpunnun

9 cyneprno3uiuu cui. Bropoit 01.10 bubnnorexa [HOK
3ak0H HproTtoHa mis ' https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOU TOUKH
Tpernii 3akoH HproToHA 1151 bubnnorexka [JOK

10 02.10
MaTEepHATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS. Eub 1OK

nonnoTexa

11 i 1
Cuna Tspiectit. Tleppas 08.10 https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cuua ynpyroctu. 3akoH ['yka. 09.10 bubnuoteka [JOK
Bec tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent
TpeHus. Cuita COnpoOTUBIIEHUS bubnnorexka [HOK

13 15.10
IIPU IBUKCHUU TEJIa B https://m.edsoo0.ru/ff0c3f76
JKUJKOCTHU WM ra3e
[ToctynarensHoe 1
BpallaTeabHOE ABIKEHUE

14 a0COJIIOTHO TBEPIOTO TEa. 16.10 bubnnoreka [HOK

MomeHT cuibl. 11me4o cuel.
VYcnosus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6
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15

16

17

Nmnynbc maTepuanbHOM
TOYKHU, CUCTEMBI
MaTepHalbHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

Pabora 1 MOIIIHOCTH CHIIBL.
Kunerudeckas sHeprus

MaTepualbHOU ToUKHU. Teopema
00 M3MEHEHUN KNHETUYECKOH

SHEPrUuu

[ToreHuuanpHast SHEPTHUS.
[ToTeHuuanbHas SHEPTUS
ynpyro neGopMupoBaHHOM
npyxuHbl. [loTeHInanpHas
SHEPruUs Tena BOIHU3U
MOBEPXHOCTU 3eMITH

22.10

23.10

05.11

37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanbHbIe U
HEIIOTCHINAJIbHBIC CUJIBL.
Cas13b pabOTHI
HEIIOTCHITNAJIFHBIX CHII C
M3MEHEHHEM MEXaHnIeCKOH

SHEPTHUU CUCTCMEI TCII. 3akoH

COXPaHEHUS MEXaHUUYECKON
SHEPrUu

06.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota

«HccnenoBanue cBsizu pabOTHI

CHJIBI C UBMCHCHHUEM

12.11
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20

MEXaHMYECKOI HEepPTruu Tela
Ha MpUMEpEe PacTsHKEHUs
PE3UHOBOTO KIyTa»

KontponbHast pabora o Teme
«Kunemaruka. J[unamuka.
3aKOHBI COXpAaHEHUS B
MEXaHUKE»

13.11

38

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHoBckoe
neuxenue. Auddysus

19.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mozenn cTpoeHust
ra3oB, )KMJAKOCTEU U TBEPABIX
Tea

20.11

23

Macca monekyn. Konuuectso
BemectBa. [locTosaHas
ABoraapo

26.11

24

25

TernmoBoe paBHOBECHE.
Temneparypa u e€ nu3amepeHue.
[IIxana remnepatyp Llenscus

Wneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

27.11

03.12

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

26

AOcoroTHas TeMIiepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHCPTHUU ABUKCHUA MOJICKYII.
YpaBHeHue Menzeneena-

04.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e
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Kunaneiipona

39

27

28

29

30

3akoH JlambToHa. ["a3oBbIie
3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y IapamMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO
raza»

HN3onporeccsl B UeaIbHOM
ra3e u ux rpapuaeckoe
IpE/ICTaBIICHUE

BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBbI
U CIIOCOOBI €€ N3MCHEHHS.
KonmuaecTBO TEnnoTh 1
pabota. BHyTpenHss sHeprus
OJHOATOMHOI'O HJI€aJIbHOTO
rasa

10.12

11.12

17.12

18.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

24.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHAs TEINIOEMKOCTH
BemecTBa. KommaecTBo
TETJIOTHI TIPH TETUIONEepeaye.
AnrabaTHBIN mporecc

25.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

33

IIepBrlii 3aK0H
TEPMOJIMHAMUKH U €r0
IIPUMEHEHHE K U30MpolLeccaM

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

34

HeoGpatumocTs nporeccoB B

bubmuorexa [JOK
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npupone. Bropoii 3akon
TEPMOJIUHAMUKHU

40

https://m.edsoo.ru/ff0c6230

ITpunnun nevicreus u KI1/

bubmuoreka [JOK

3 TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KI1J]
37 DKOJIOTHYEeCKHE TPOOIEMbI
TETUIOIHEPTETHKH
O6o06maromuit ypox
38 «Monexys Hai}llp ¢usnka bubmorexa [JOK
P ] https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTponbHas pabota mo Teme
39 «MonexynsipHast GuU3NKa bubmorexa HOK
yup ] https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTHHAMHKH )
[TapoobpazoBanue u
40 KoHJeHcauus. cnapenue u bubmorexa [JOK
A H P https://m.edso0.ru/ff0c63b6
KUIICHUE
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3/yXa bubmorexa [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
HacpiteHnsiii ap
TBépnoe Teno.
Kpucranmnmueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [HOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl
43 [InaBiieHnE U KpUCTAIIH3ALIMS. bubnnoreka [HOK

Y;[eanaﬁ TCIIJIOTA I1IJIaBJICHHUA.

https://m.edsoo.ru/ff0c6708
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41

CyOnumarus
bubmuoreka [JOK
44 0% 0
PABHEHHE TEMIOBOro banatca https://m.eds00.ru/ff0c6820
DneKkTpuszanus Ted.
45 DnekTpuueckuii 3apsia. [[sa bubmorexa LOK
P PAL https://m.edsoo.ru/ffoc6bcc
BU/JIA DJICKTPUUECKHX 3apsiIoB
[IpoBOIHUKY, TUIIEKTPUKH U
46 MOJIYTIPOBOJIHUKU. 3aKOH bubnnorexa [JOK
COXPAaHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsana
BzaumopeiicTBue 3aps10B.
47 3akoH KII TTIOHA Tong})jmﬁ bubmorexa HOK
y N https://m.edsoo.ru/ffOc6ced
DIIEKTPUICCKUH 3apsi]T
Hanpsxéanocts
AIEKTPUUYECKOTO TOJIS.
48 [IpuHUUn cyneprno3uiun bubmorexa HOK
pH yrep Ivl https://m.edsoo.ru/ffOc6df2
ANEKTPUYECKUX ToneH. JInnun
HaIPsKEHHOCTU
PaGora cun
49 ANEKTPOCTATUYECKOTO MO, bubnmnoreka [JOK
ITorenmman. PasHoCTh https://m.edsoo.ru/ffOc6f00
MTOTCHIINAJIOB
[IpoBOIHUKY U TUAIEKTPUKH B
50 ANEKTPOCTATUYECKOM IIOJIE. bubnmoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
51 DNEKTPOEMKOCTb. bubnnoreka [HOK

Konnencarop

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

53

OneKTPOEMKOCTH TJIOCKOTO
KOHJIeHCAaTOpa. JHEPrust
3apsHKEHHOT0 KOH/IeHcaTopa

JlaboparopHas paboTa
"N3Mepenue 3J1eKTPOEMKOCTH
KoHieHcaTopa"

42

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuun nercTBus u
MIPUMEHEHNE KOHAEHCATOPOB,
KOIMMPOBAJIBHOTO armapara,
CTPYHHOIO IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aIUTa.

3a3eMyIeHHE 3IEKTPONpUOOPOB

55

DONEeKTpUYECKUH TOK, YCIOBUS
€ro CyIleCTBOBaHHS.
IMTocTostaHEIN TOK. CHila TOKa.

Hampsoxenne. ConpoTusieHue.

3akoH OMa aJ1g y4acTka 1enu

56

57

ITocaemoBarensHOE,
napauielibHOe, CMEIIaHHOE
COEZIMHEHHUE MPOBOAHUKOB.
JlaGoparopHas paboTa
«M3ydyeHune cMenanHoro
COEMHEHUS PE3UCTOPOB

Pabora 1 MOLTHOCTB
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 MOJIHOU
(3aMKHYTO¥) 3JIEKTPUUECKON

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

uenu. Koporkoe 3aMbIkaHue.
JlaGopaTopHnas pabota
«3mepenue DJ1C ucrtoununka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS

DNeKTpOHHAs TPOBOAUMOCTD
TBEP/IBIX METAJLJIOB.
3aBUCHUMOCTh COITPOTUBIICHHUS
METAJIJIOB OT TEMITePaTYPBHI.
CBepXInpoBOAUMOCTh

DIIEKTPUUECKUI TOK B
BakyyMme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

[ToxynpoBoaHMKH, UX
COOCTBEHHAas M IIPUMECHast
npoBoauMocTs. CBOMCTBA P—
n-nepexona.
[TonynpoBoiHUKOBBIE
npuOOpbI

DNEeKTPUYECKUN TOK B
pacTBopax U pacrjaBax
IIEKTPOJINTOB.
DNEeKTPOIUTHYECKAS
Jucconuanus. DIEKTPOIIN3

43

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUYECKUH TOK B ra3ax.
CamMocTosATenbHBIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Momnnus. [Inazma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKkTpruuecKue mpruodopsl U
YCTPOMCTBA U UX

44

64 [IPAKTHUYECKOE IIPUMEHEHIE 1 bubmmorexa [IOK
p p ) https://m.edsoo.ru/ff0c86fc
IIpaBuna TexHuKU
0€30I1aCHOCTH
65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ffOc88be
KonTtponsHas pabora no Teme
«OIEeKTpOCTaTHKA.
66 [ToCcTOSAHHBIN 2EKTPUUECKUI 1 bubmorexa [TOK
p https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMYHBIX
cpemax»
PesepsHEIil ypok.
67 KOH"II? oana};p abora 110 TeMe 1 bubmorexa LHOK
| P P \ https://m.edsoo.ru/ff0c8c56
DNeKTPOIUHAMHKA
Peze H YPOK.
68 060(? BI:I)E)H leﬁ ) OK 10 TEMaM 1 bubmorexa [IOK
HIAIOTIHH YD https://m.edsoo.ru/ff0c8f6c
10 xnacca
OBHIEE KOJIMYECTBO HACOB I10 68

I[MPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

45

11 KJIACC
KoJunyecTBO 4acoB Hara DJIeKTPOHHbIE
Ne aTa no nudpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A op
n/n Bcero U3YYeHUS pakry o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
ITocTostHHBIE MATHUTHI U UX
B3anMoecTBHEe. MaruuTHoe
1 roire. Bektop MarHuTHOM 1 03.09 bubmorexa [JOK
] P ' https://m.edsoo.ru/ff0c9778
MHAYKIUU. JInHnn
MarHUTHOM MHIYKLIHUH
MarsuTHoe IoJie
MIPOBOJIHUKA C TOKOM. OTBIT bu6nmorexa LIOK
2 . 1 04.09
Opcrena. Bzanmonericteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
Jlaboparopnas padborta
3 «U3 pCHI/IIZ MaFI:II/ITHOFO IIOJISt 1 1 10.09 bubmorexa LIOK
v ' https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM)
JleficTBHEe MarHUTHOTO TOJIS
Ha MPOBOJIHUK ¢ TOKOM. Cuiia
Awmmnepa. JlabopaTtopHas bubmuorexa [JOK
4 1 1 11.09
pabora «MccnenoBanue https://m.edsoo.ru/ff0c9acO
JNEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM)
JleficTBHEe MarHUTHOTO TIOJIS
Ha JBHXK cs bubnunoreka LIOK
5 ABIDIYIIYIO 1 17.09 nosmoteka Il

3apspKEHHYI0 yactuily. Cuna
Jlopenia. PaGoTa cubl

https://m.edsoo.ru/ff0c9df4



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

Jlopenua

46

DeKTpOMarHuTHas
nHaykus. [lotok Bekropa
MarHuTHOM uHaykuuu. JC
WHIYKIUU. 3aKOH
3JICKTPOMArHUTHOM
unaykuuu Papanes

18.09

JlaGopaTtopHnast pabota
«Hccnenosanue sIBJIeHUS
3IEKTPOMArHUTHOM
UHIYKIIAN»

24.09

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEePrust
MarHMTHOTO TOJIS KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE
noje

25.09

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

10

TexHuueckue ycTpocTsa u
UX IPUMEHEHHE: TOCTOSHHBIE
MarHMThl, 3J1EKTPOMarHuThI,
DIIEKTPOJIBUraTElb,
YCKOPHUTENH JIEMEHTAPHBIX
4acTUL, HAYKINOHHAS I1€Yb
O6o06maromuit ypok
«MaraurtHoe 1oie.
DneKTpoOMarHuTHas
WHIYKIUSD)

01.10

02.10

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KoHnTtponbHas pabota 1o Teme

08.10

but6mmoreka [IOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

12

13

14

«MaruuTHOE 110JI€.
DneKTpoOMarHuTHas
WHITYKITUS

CB00OOHBIE MEXAHUYECKHE
KoJjeOaHus. ['apMoHUYEeCcKre
KoJieOaHus1. Y paBHCHUE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBparnieHue 3Heprun

JlaGopaTtopHnast pabota

«HccnenoBanue 3aBUCUMOCTH

nepuoaa MaJjbIxX KoJIeOaHH
I'py3a Ha HUTH OT AJIMHBI
HUTHU U MACCHI I'py3a»

KonebarenbHblit KOHTYD.
CBobonHbIe
3JIEKTPOMAarHUTHBIE
KoJIeOaHUs B MJ1€AIbHOM
K0JIeOaTeIbHOM KOHTYpE.
AHaJorus Mexay
MEXaHUYECKUMH U
ANEKTPOMATrHUTHBIMHU
KoJie0aHUsIMU

09.10

15.10

16.10

47

https://m.edsoo.ru/ffOcad58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsS SHEPTHH B
ANEeILHOM KO0JIe0aTeIbHOM
KOHTYpE

22.10

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o
3aTyXalIIUX KOJICOaHHSIX.

23.10

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

BrinyxeHHbIC
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMATrHUTHBIE
KoJieOaHus

IlepeMeHHBIN TOK.
CunycouaalibHbIN
MepeMEHHBIN TOK. MOITHOCTD
MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYCHHUE
CHUJIBI TOKA Y HAIPSKEHUS

05.11

48

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop.
IIpownsBoacTBO, nepenaya u
noTpedIeHUE IEKTPUUECKOM
SHEPTUU

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUI
3JeKTponepeay

DKOJIOTUYECKUE PUCKU TTPH
MIPOU3BOJICTBE
anekTpo3Hepruu. Kymprypa
HCITOJIE30BaHUS
3JIEKTPOIHEPTHUH B
IIOBCEIHEBHOM XKU3HU

06.11

12.11

13.11

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

21

MexaHn4ecKre BOJIHEI,

19.11

bubnunoreka LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

YCIJIOBHSI pacIpOCTPAHEHHUS.
ITepuoa. Cxopocth
pacupoCTpaHeHus U JUIMHA
BOJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa.

49

https://m.edsoo.ru/ffOcca54

bubnuoreka [{OK

22 I'poskocts 3eyka. Bricora 20.11 https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DNEKTPOMAarHUTHBIC BOJTHBI,

93 UX CBOICTBA U CKOPOCTb. 26.11 bubmmoreka [JOK
[IIxana 31eKTpOMarHUTHBIX https://m.edsoo.ru/ffOccfe0
BOJIH
[TpuHIUIBE paTuOCBI3U U

24 TeneBuaeHus. Pa3Burtue 2711
CPEJICTB CBS3H.
Pannomnokamnus

o5 KonTtponbHas padbora 03.12 bubmmnoreka [HOK
«Konebanust 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe

ACIpPOCTpPaHEHHUE CBETA B
26 EﬂHoI;)onTIfoﬁ cpere. 04.12 bubmorexa HOK
B https://m.edsoo.ru/ff0cd350

ToueuHbII HICTOYHHK CBETA.
JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbI

97 OTpa)KEHHUS CBETA. 10.12 bubnmoreka [JOK
[TocTpoenune n3o0paxeHuit B https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie

28 [Ipenomnenue ceera. [lonHoe 11.12 bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

29

BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHbIN yrod MoaIHOTo
BHYTPEHHET0 OTPaKEHUS

JlaboparopHas pabota
«M3mepenue okasaTesns
HPETOMJICHHUS CTEKIIa»

17.12

50

https://m.edsoo.ru/ffOcd7{6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. [locTpoenue
M300paXeHU B JIMH3E.
®opmyiia TOHKOU JIMH3BI.
YBenu4eHue JIMH3bI

18.12

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

31

32

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKCHUM B JIMH3AX)

Hucnepcus cera. CroxxHBIN
coctaB 6enoro cBera. L[BerT.
JlaGopaTtopHnast pabota
«Habmronenue aucnepcun
CBETa»

24.12

25.12

33

34

WnTepdepennus ceera.
Judpakmus cera.
JudpaxknuonHas pemeéTka

HOHCpC‘-IHOCTB CBCTOBBIX
BOJIH. Honﬁpmaum{ CBCTa

bubnunorexa LIOK
https://m.edsoo.ru/ffOced22

but6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

Onrrueckue mpuodopsl U
YCTPOMCTBA U YCIIOBHS UX
0€3011aCHOTr0 MPUMEHEHUS

36

['paHuIBl TPUMEHUMOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

KJIaCCUYECKON MEXaHUKH.
[ToctynaTel cienuanbHOM
TEOPHH OTHOCUTEIBHOCTH

51

OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnunoreka LIOK
3amenJIeHUe BPEMEHU U https://m.edsoo.ru/ff0cfa42
COKpAIlleHUE JITHHBI
DHeprus U UMIYJbC

38 PENSTUBUCTCKON YaCTHULIBI. Bbu6motreka [JOK
CBs13b MaccChl € SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUS MOKOS
KonTtponbHnas padbora

39 «Ontuka. OCHOBBI bubmmoteka IIOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH

40 ®oronsl. opmymna [1nanka. bubmuoreka [IOK
DHeprus 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE Bu6morexa LIOK

41 Pororpdexra. Ombrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbI poTodddekTa.

42 VYpaBHeHnue DiHIITeHA 17151 bubnuoteka [JOK
doroapdexra. «Kpacnas https://m.edsoo.ru/ffod015e
rpanuna» Gorordpdexra
JaBaenne ceera. OnbIThl I1.

43 H. JlebeneBa. Xumuueckoe Bubmmorera [IOK

JICUCTBHUE CBETA

https://m.edsoo.ru/ff0d04a6



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

TexHuueckue ycTpoucTBa u
IPAKTUYECKOEe MPUMEHEHHE!

52

44 dboTo31eMeHT, GOTOATIUHK,
coyHeYHas Oatapes,
CBETOIMOI
Pemenue 3amay nmo reme

45 «IeMeHTEl KBAaHTOBOM bubnnorexa [JOK

https://m.edsoo.ru/ff0d0302
OITHUKN
Mogens atoma ToMmcoHa.

46 OmneiTel Pe3epdopaa mo bubnuorexa [IOK
PaCCesIHUIO 0i-YaCTHII. https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa

bubmmoteka IIOK
47 I1 b
OCTYTaThl bopa https://m.edsoo.ru/ff0d0afa
W3nydyenue u norioueHue
OTOHOB IIPU IEPEXOJIE
48 S)TOME[ co 1:101"0 y OBE}I bubnmorexa HOK
g ypv https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroil. Buabl
CIIEKTPOB
BoaHOBEIE CBOMCTBA YaCTHII.
Bomnsl ne bpoins.
49 KopnyckynapHo-BOIHOBOM bubmmorexa TIOK
PHyCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.
50 Omnsitel Peszepdopaa mo bubmuoreka [IOK

OMpCACIICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

CgoiicTBa anbda-, 6era-,
ramma-u3JydeHus. Biausaue
PaJIMOaKTHUBHOCTH HA KHBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U
HerTpona. M3oromnel. Anbda-
pacnaj. DJIEeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amMmma-u3nydenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble peaklnu.
SInepHslil peakTop.
[TpoOnemsbl, MepCHeKTUBHI,
DKOJIOTUYECKHE ACIIEKTHI
SIEPHOW SHEPTEeTUKHU

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtobl HaOMIOICHUS U
pErUCTpaIfK dJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEHTAJIbHbIE
B3auMoJiercTBUA. ENUHCTBO
bU3UYECKOI KapTUHBI MUPAY

53

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nH0r0 HebAa.
Co3sBe3aus, sspKue 3BE31bI,
IUTAHETHI, UX BUIUMOE
nemwxenne. CorHevHast
cHucTeMa



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

Counune. Conneunas
aKTUBHOCTL. McTOUHHK 1
sueprun CoJiHIIA U 3BE3]T

3BE3/bI, X OCHOBHBIE
XapaKkTEePUCTUKU. 3BE3IbI

rJ1aBHOM

MOCJIEI0BATEIbHOCTH.

BuytpenHnee crpoenue 3BE31. 1
CoBpeMeHHbIE

MIPEICTABJICHUS O

MIPOUCXOKICHUH U SBOJIIOLIUU
CoHna u 3B€31

54

58

Mineynsiii [1yte — Hama
T'amaktuka. [Tonoxenue u
nekenne CoHia B
T'amakTuke. I'amakTuku.
YeEpHble ObIPHI B ApPAX
rajlakTHK

59

Bcenennas. Pa3z6eranue
ranakTuk. Teopus bonbioro
B3pbIBA. PenmmkToBOE
n3nydeHue. MertarajiakTuka

60

Hepermennsie npo6iaembl
aCTPOHOMUHU

61

KontponsHas padora
«OJIEMEHTBI aCTPOHOMMH U 1
acTpOUHKIY

62

O6o06matromuii ypok. Posb 1




63

64

65

66

67

(GU3UKA U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COIIMATbHOM 1 3THYECKOI
cdepax AesITeTbHOCTH
YyeoBeKa

O6o6maromuit ypok. Posib u
MeCTO (PU3HKH U aCTPOHOMHUU
B COBPEMEHHOHN Hay4yHOHN
KapTHUHE MHUpa

O6o6mmaromuii ypok. Ponb
¢du3nveckoil Teopun B
dbopmupoBaHUU
IIPEACTABIECHUH O
¢buznyecKoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE
PesepBHbIil ypok. MarauutHoe
noJie. JJIEeKTpOMarHuTHas
WUHAYKIHS

PesepsHblit ypok. OnTHka.
OcHOBBI CIELIMATIBHOM
TEOPUU OTHOCUTEILHOCTHU
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Pe3epnbiii ypok. KBanToBast
busrKa. DIEeMEHTHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

ACTPOHOMHUHU U aCTPOPUUKH
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OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

» dmsuka, 10 xrace/ Msaxumes [.4., byxosues b.b., Corckuit H.H. mox penaxiueit
[TapdentneBoii H.A., Akunonepnoe obmectBo «M3narensctBo «lIpocBemienner
» Gusuka, 11 kinace/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. non penakiuei

[TapdentbeBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemieHue

METOAUYECKHUE MATEPHAJIBI 11 YUUTEJIA
Cremnana Tuxomuposa: ®@usuka. 10-11 knaccel. Metonnueckne Matepuaibl 11

yuutens. bazoBeiit yposeHb. @I'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

«Knacc!nas gusnka»

Anpec pecypca: http://class-fizika.ru/

«Poccuiickas snekTpoHHas mkonay (POLI)

pexxum poctyma: https://resh.edu.ru/for-pupil
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