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nrt Baxpymm 2023
HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke 0a30BOro ypOBHS Ha YPOBHE CpEAHEro o0IIero oOpa3oBaHHUS
pazpaboraHa Ha OCHOBE TIOJIOXKEHUH ¥ TpeOOBaHWUW K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenpHOU mporpammbl, npenacraBieHHbx B ®T'OC COO, a Takxke ¢ yuéroMm QenepanbHOMR
paboueil mporpaMMbl BOCIIHTaHHMS M KOHIICNIMHU TperojfaBaHusi ydeOHoro mpeamera «@Pusmka» B
0o0pa3oBaTeNbHBIX  OpraHu3anuax  Poccuiickoit denepanuu, peAM3YIOIIUX  OCHOBHBIE
o0pazoBaTenbHbIE TPOrPaMMBI.

Conep:xaHue mporpaMmsbl 1Mo (u3MKe HampaBieHO Ha (HOPMHPOBAHHME E€CTECTBEHHO-HAYYHOM
KapTUHBl Mupa oOydaromuxcss 10—11 kmaccoB mpu oO0ydeHunu ux ¢u3uke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-IEATENbHOCTHOrO noaxona. I[Iporpamma mo ¢usmnke cCOOTBETCTBYET TpEeOOBAHMSIM
OI'OC COO x mIaHUpYEeMBbIM JMYHOCTHBIM, HPEIMETHBIM M METalpeIMETHBIM pe3yJbTaTaM
o0yuyeHHus, a TaK)Ke€ YUYUTHIBAET HEOOXOAMMOCTh peajH3alMi MEXKIPEIMETHBIX CBsI3eld (QU3UKU C
€CTeCTBEHHO-HaYYHBIMU y4YEOHBIMH IpeaMeTamMu. B Heil ompenensioTcs OCHOBHBIE IIENU U3Y4EHUs
¢u3nKN Ha YpPOBHE CpeAHEro oO0IIero oOpa3oBaHMs, MIAHHpPyEMble PE3yJIbTaThl OCBOSHMS Kypca
(bU3MKH: TUYHOCTHBIE, METalIPeIMETHbBIE, IPEMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o (hu3uKe BKIIOYAECT:

® [IaHHpyeMble Pe3yJabTaThl OCBOCHHSA Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeAMETHBIE PE3YJbTATHI 110 TOAAM O0Yy4EeHHUS;

e cozaepkaHue yuebHoro npeamera «Dusuka» mo rogam o0y4yeHus.

®dusuka Kak Hayka o HamOosjee OOLIMX 3aKOHAX NMPUPOABI, BBHICTYINAs B KayecTBe y4yeOHOro
npeaMeTa B IIKOJE, BHOCUT CYILIECTBEHHBIM BKJaJ B CHCTEMY 3HAaHUNH 00 OKpYXKaloleM MHpE.
[konbHBINA Kypc (PU3MKU — CHCTEMOOOPA3yIOIUi JJIsl €CTECTBEHHO-HAYUYHbBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE IPOLECCOB M SBJICHHM, H3ydaeMbIX XHUMHEH,
Oouonorueit, usmyeckoit reorpadueld u actpoHomued. Mcmonb30BaHWE W AKTMBHOE TMPHUMEHEHHUE
¢u3ndyecknX 3HAHUN OIpenenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOCGHHUS KOCMOCA, IMOJY4YEHHS HOBBIX MaTepHUajoB C 3aJaHHBIMU
cBOWcTBaMU M Apyrux. M3ydyenue gusmku BHOCUT OCHOBHOM BKJaa B (DOPMHpPOBAHUE €CTECTBEHHO -
HAYYHOM KapTUHBI MUpa OOydYarommxcs, B (OPMHPOBAHHWE yMEHUH NPHUMEHITh HAYYHBIH METOJ
MO3HAHMSI [TPU BBIIIOJIHEHUU UMU YU4E€OHBIX MCCIIEIOBAaHUN.

B ocHoBy kypca ¢u3uKu A YpOBHSI CpeaHero oOmero oOpa3oBaHUsSI TOJOXKEH P UIEH,
KOTOPbIE€ MOYKHO pacCMAaTPUBATh KaK IIPUHIIUIIBI €70 TOCTPOCHMUSL.

Hoea yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBJISE€TCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuasl W3 BCEX pa3felioB (HU3UMKH, BKIHOYAET KaK BOMPOCHI KJIACCUYECKOW, Tak U
COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuasl Kypca (U3MKH OObEIUHEH BOKPYT
¢usnyeckux teopuil. Benyumm B Kypce sBisieTcsl pOpMHpPOBAaHUE MPEICTABIEHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus MpeArnojaraeT HCIOJb30BAHUE T'yMaHUTapHOTO
noTeHIuana (U3N4ecKol HayKd, OCMBICICHHUE CBSI3U pa3BUTHSA (U3UKU C pa3BUTHEM OOIIEeCTBa, a
TaK)Xe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U 3KOJIOIMYECKUMHU ITpoOIeMaMu.

Hoesn npurnaonoiu nanpaerennocmu. Kypc (GHU3UMKH TpearnonaraeT 3HAKOMCTBO C IIMPOKUM
KPYIrOM TEXHUYECKUX U TEXHOJOIMUECKUX MPUI0KEHUI U3ydEHHBIX TEOPUI U 3aKOHOB.

Hoea skonocuzayuu  peanu3yercs IOCPEACTBOM BBEIEHHUS DJIEMEHTOB  COZAEpXKaHMS,
MOCBAIIEHHBIX SKOJIOTMUECKUM Mpo0JIeMaM COBPEMEHHOCTHU, KOTOPHIE CBSA3aHbl C Pa3BUTUEM TEXHUKU



U TEXHOJIOTMHM, a TakkKe OOCYXAEHMs NpoOdjieM pallOHAJIbHOIO IMPUPOAONOJIL30BAHUA U
9KOJIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTAMU Kypca (U3MKHM Ha YpOBHE CpenHero obuiero o0Opa3oBaHUs
ABISIOTCA  (pusmueckue Teopuu ((POpMHPOBAHUE TPEACTABICHUNW O CTPYKTYpe TOCTPOCHH S
¢usndeckoii Teopuu, ponud (QyHAAMEHTAJIbHBIX 3aKOHOB M MPHHIMIIOB B  COBPEMEHHBIX
MPEACTABJICHUAX O MIPUPOJIE, TPAaHUIAX TPUMEHIUMOCTH TEOPHUH, 111 OMUCAHUS €CTECTBEHHO ~-HAyUHBIX
SIBJIGHUI U TIPOLIECCOB).

CucteMHO-ACATEIbHOCTHBIA TMOAXO0J B Kypce (U3MKU peasn3yercss Mpexae BCero 3a CUer
OpraHu3alM SKCIEPHUMEHTAIbHOM JedaTenbHOCTH oOywaromuxcs. Jlns 6a30Boro ypoBHS Kypca
GU3MKH — 3TO HCIOJB30BAaHME CHUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U
7a00paTOpHBIX PabOT, KOTOPBIE B ITporpaMme 1o pu3uke o0beIUHEHB! B OO CIIMCOK YYeHHYEC KuX
NPaKTHYECKUX paboT. BulaeneHne B yKa3aHHOM IepeyHe JTabOpaTOPHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI M OLEHKH, OCYIIECTBIISCTCS Yy4YaCTHHKAMH O0Opa30BaTENbHOTO TIPOLEcca HMCXOIS U3
0COOEHHOCTEN MJIAHUPOBAHUS U OCHalleHUs kabuHeTta Gpusuku. [1pu aTom obGecrnieunBaeTcs OBJaJieHUE
O0yYaIOUIMMHKCS YMEHHMSIMH TPOBOAUTH KOCBEHHBIE HM3MEPEHHUS, MCCIEAOBAHMUS 3aBUCUMOCTEH
¢u3nYecKrX BETMUMH U IIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEAIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yaenseTcsl pelIeHUI0 PacuyéTHBIX M KadeCTBEHHbIX 3anad. [lpu sTom mis
pacy€THBIX 3aJad MPUOPUTETOM SBISIOTCA 3aJaud C SBHO 3aJaHHOW (U3WYECKOW MOJENbIo,
MO3BOJISIOIIUE MPUMEHITh U3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zena Kypca, Tak
U UHTETPUPYS 3HAHMS U3 pa3HbIX pa3fenoB. [l KadecTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS
3a/laHdsl Ha OOBSICHEHWE MPOTEKaHUS (U3NUECKUX SBICHHA U IMPOIECCOB B OKPYXKAIOLICH KHU3HHU,
TpeOyromue BbIOopa (GU3HUECKOM MOJICITH JIJIsi CUTYaIluu IPAKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoanusimu GPI'OC COO k MartepHalbHO-TEXHUYECKOMY O0eCIedeHHUIo
yueOHOro mporecca 0a3oBblii YpOBeHb Kypca (U3MKH Ha YPOBHE CpeIHEro o0miero oOpa3oBaHHS
JIOJDKEH M3Y4YaThCsl B YCIOBHSX IPEAMETHOro KabuHeTa (pU3MKM UM B YCIOBUSAX WHTETPUPOBAHHOIO
KaOMHeTa MPeIMETOB €CTECTBEHHO-HAYYHOro IMKJa. B kabuHere GU3UKH JOKHO OBITH HE00X0auMOe
nabopaTopHOEe 00OPYJOBAaHME JJIl BBHINOJHEHUS YKa3aHHBIX B MporpamMme mo (U3MKe y4EeHHYECKHX
MPAaKTUYECKUX paboOT U JEMOHCTPAI[MOHHOE 000pYI0BaHHE.

JleMoHCTpamoHHOe 00opynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIbHON
JIOCTATOYHOCTU M O0ecreynBaeT MOCTAaHOBKY MEPEUHCIEHHBIX B MporpamMme mo (U3MKe KIFOYEBBIX
JEMOHCTpAalUUi Ui HMCCIEAOBAHHMS U3yYaeMbIX SBJIEHUH M TPOLIECCOB, OSMIHUPUYECKHX H
byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopaTopHOe 00OpyIOBaHHE AJIi YUCHUYECKUX MPAKTUYECKUX paboT GopmupyeTcs B BUIE
TEMAaTHYECKUX KOMIIJIEKTOB U O00EeCIeynBaeTcsl B pacuére OAHOr0 KOMILIEKTa Ha IBYX O0YYaromuxcs.
Tematnyeckue KOMIUIEKTHI JaOOPaTOPHOrO OOOpPYAOBaHUS JOJDKHBI OBITh IMOCTPOCHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAaHUU AaHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPHUTEIBHBIX CHCTEM B BUJE U(PPOBBIX JIJAOOPATOPHIA.

OCHOBHBIMH LIETISIMHU U3y4YeHUs (PU3KUKH B 001IeM 00pPa30BaHUHU SBISIOTCS:

e (opmupoBaHre MHTEpeca U CTPEMJICHHS] OOYYAIOIIUXCS K HAYYHOMY HM3yUEHUIO MPUPOIBL,

pa3BUTHE UX UHTEIIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH;
e pa3BUTHE NpPEJACTaBICHUH O HAyYHOM MeETOoJe TO3HaHUs U  (QOpMHpPOBaHUE
HCCJIEZIOBATENHLCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SBJICHUSIM;

e (opMHpOBaHHE HAyYHOI'O MHPOBO33PEHUS KaK pe3yiabTaTa H3YUYEHUS OCHOB CTPOCHHUS
MaTepuu 1 PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMHpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCIOIb30BaHMEM (U3NUYECKUX 3HAHUH U
HAy4YHBIX JOKa3aTeIbCTB;



(opMupOBaHUE MPEICTABICHUN O PO (PU3MKHU IS Pa3BUTHS JPYI'MX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUH.

HOCTI/I)KGHI/IC 9TUX Lienei obecrneynBaercs PCHICHUEM CIICAYIOIIHX 3aaa4 B IIPOLCCCE U3YUCHUS

Kypca (pU3MKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHuUs:

NPHOOPETEHHE CHCTEMbl 3HAHUKW 00 OOmMX (U3HYECKHMX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSX, BKIIOYAS MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO
(bU3MKY U 3JIEMEHTHI aCTPO(U3UKH;

(bopMHpOBaHUE YMEHHUU TPUMEHATh TEOPETUYECKHE 3HAHUS JJISI OOBSICHEHHS (DU3NICCKUX
SIBJICHUH B MIPUPOJIC U JJISI TPUHSTHS TPAKTUYECKUX PEUICHUI B TOBCETHEBHOMN KU3HHU;
OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33734 C SIBHO 33JIaHHON (DM3UYECKOW MOJENbIO,
3a]a4, TMOAPA3yMEBAIOIIMX CAMOCTOATEIbHOE CO3JaHue (PU3NYECKOH MOJENH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;

NMOHMMaHHE (U3NYECKUX OCHOB W TPHHLUIOB JIEHCTBHS TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX MPOLECCOB, MX BIMSHUS HA OKPYKAIOLIYIO CPEAY;

OBIIQZICHHME METOJaMU CaMOCTOSITENbHOIO TIJIAHMPOBAHMS M TPOBeNEHUS (U3HUECKUX
SKCHEPUMEHTOB, aHAJM3a W HHTEpIpeTaluu HHPOPMALHUU, OMPEAEICHUS TOCTOBEPHOCTH
MOJYYEHHOT'0 Pe3ybTaTa;

CO3/laHHE€ YCIOBUI MM Pa3BUTHS yMEHUU MPOEKTHO-HCCIIEAOBATENbCKON, TBOPYECKOU
JeATebHOCTH.

Ha usyuenue pusuku (6a30BbIi yPOBEHb) Ha YPOBHE CPEIHEr0 00IIEero o0pa3oBaHusl OTBOAUTCS
136 gacos: B 10 ximacce — 68 yacos (2 yaca B Henenmo), B 11 kimacce — 68 yacoB (2 yaca B HEALIIO).
[Ipennaraemelii B mporpaMMe no (uU3UKe IMepeueHb J1a00paTOPHBIX M MPAKTHUYECKUX PaboT

ABJISIETCS. PEKOMEH/I0BAaHHBIM, YYUTENb JENIaeT BHIOOp MpoBeneHUs Ja00paTOpHBIX padOT U ONBITOB C

y4€TOM

WHJVBHUIyaJIbHBIX oco0eHHOCTeN o0yyaromuxcs.



COJAEPKAHME OBYUYEHMUAA
10 KJIACC

Pa3nen 1. ®u3uka v MeTOIbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupozae. Hayunsie MeToabl mo3HaHUS OKpy»Karomiero Mmupa. Posipb
AKCIIEPUMEHTA U TEOPUHU B MPOIIECCE MO3HAHUS TPUPOBL. DKCIEPUMEHT B (DU3UKE.

MonenupoBanue (pu3MYECKUX SIBJIEHWW W TpoieccoB. HaydHble THIOTE3HI.
duznyeckne 3aKOHBI M TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIIHM
COOTBETCTBUS.

Pone m Mecto u3uku B GopMUpPOBAaHUU COBPEMEHHOH HAy4yHOH KapTHHBI MHUpa, B
MPaKTUYECKOHN AESTEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AnHanoroBsie ¥ IUPPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aBHkKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBuxkeHusd. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepHalbHONW TOUKH, UX MPOEKIIMH HA OCH CUCTeMbl KoopauHat. CloxKeHue rnepemMenieHni
U CIIO)KEHUE CKOPOCTEH.

PaBHOMepHOE 1 pPaBHOYCKOPEHHOE MPSMOJIMHEITHOE ABIKEeHUE. [ 'paduku 3aBHCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IIEPEMELEHNS] MATEPUATIBHOM TOUYKH OT BPEMEHU.

CBobonHOE azieHre. Y CKOpeHrne CBOOOIHOrO MaIeHusl.

KpuBonuneiiHoe aBukeHUE. [[BM)KEHHE MaTEpUAIBHOM TOYKH II0O OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTta oOpamieHus. LleHTpocTpemuTenbHOE YCKOPEHHE.

TexHuyeckne yCTpOMCTBA M NPAKTHUUECKOE IPUMEHEHHE: CIUJIOMETP, JBUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE MIEPENAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, HILTFOCTPALUS KHHEMATHYECKUX XapaKTePUCTUK JIBHXKECHUSL.

[TpeoOpazoBanue NBMKEHUI C MCIIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne nBrxeHus Tena, OpOIIeHHOro MO YII0M K TOPU30HTY U TOPHU30HTAIIBHO.

H3mepenne yckopeHus: CBOOOTHOTO MaieHusl.

HamnpaBnenue ckopocTu MpH IBH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydeHne HepaBHOMEPHOIO IBUKEHHUS C LIENBIO ONPEIEICHNUSI MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS  MEXIYy  MYTAMH, IIPOMACHHBIMM  TEJIOM 34
MOCJIEA0OBATEIbHbIE PABHBIE NPOMEXYTKH BPEMEHU NPH PAaBHOYCKOPEHHOM JIBUKEHHHU C
HAaYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.



W3y4yenue nBUKEHUS IIapuKa B BA3KOH KUAKOCTH.

W3yuenue nBUKEHUS Tena, OpOIIEHHOI O FTOPU30HTAJIBHO.

Tema 2. lunamuka

IIpunnun otHocutensHocTH [Mammites. Ilepsbrii 3akoH Herorona. MHepuwuaneHbie
CUCTEMBI OTCYETA.

Macca Tena. Cuna. I[lpunnun cynepnosuinuu cui. Bropoir 3akoH Hprotona nis
MatepuasibHOM ToukH. Tpernil 3akoH HproTOHA /17151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroteHusi. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenne. Bunabl Tpenus (mokost, ckojibxeHus1, kauenus). Cuna tperus. Cyxoe TpeHHeE.
Cuna TtpeHuss ckoibkeHUss U cuwia TpeHuss 1nokosd. Koadpunuent tpenus. Cuna
COIPOTHUBJICHHS TIPU JBIKCHHUH TEJIa B KU IKOCTH WM Ta3e.

[ToctynarensHoe 1 BpamaTeabHOE IBHKEHHE a0COMIOTHO TBEPIOTO TEa.

MOMEHT cHuJbl OTHOCHTEIBHO OCU BpameHus. [liedo cuibl. YcimoBusi paBHOBECHUS
TBEPIOIO TEJIA.

TexHuueckne ycTpolcTBa M MPAKTUYECKOE MPUMEHEHWE: NOAIIMIHUKHN, JBUXKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE HHEPLIUY.

CpaBHeHUE Macc B3aUMOCHCTBYIOIIUX TEJl.

Bropoii 3akon HeloTOHA.

N3smepenue cun.

CnoxeHue cui.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT JedopManuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U Ta/ICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUCHUS U CKOJIBKEHUS.

VYcnoBus paBHOBECHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuenue nBuxeHns OpycKa o HaKJIOHHOH IJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOIMIMX B MPYKUHE U PE3UHOBOM
oOpa3sie, oT ux Aedopmariu.

HccenenoBanue yciaoBUil paBHOBECHUS TBEPAOIO TeJla, UMEIOIIEr0 OCh BPaIICHUS.

Tema 3. 3aKoHbl COXpaHeHUA 6 MeXAHUKE

Nmnynbc MarepualbHOW TOYKM (Teda), CUCTEMbl MaTepHalbHBIX Touek. Mmmymbc
CHJIBI M1 U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXpaHEHUsl UMITyJbca. PeakTHBHOE JBUKEHUE.

Pabora cuiibl. MOIIIHOCTE CHUJIBL.

Kunernueckast sHeprusi MaTepuajbHOM TOYKU. TeopeMa 00 M3MEHEHHH KMHETHYECKOM
JHEPrUH.

[TorentmanbHas »sHeprus. [loTeHuManeHas dSHeprus ynpyro AehOpMUPOBAHHOMN
npyxusbl. [loTeHIanpHas YHEPrHs TeJa BOIU3Y TOBEPXHOCTH 3EeMIIH.



[TorenuuanbHble U HEMOTEHIHANbHbIE CUIbl. CBS3b PabOThl HEMOTEHIMAIBHBIX CHII C
N3MEHEHUEM MEXaHWYECKOM HSHEPrHHM CHUCTEMBbI Tell. 3aKOH COXPAHEHHS MEXaHWYECKOH
SHEPrUH.

Yupyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpoWCTBA M IPAKTUYECKOE IIPUMEHEHue: BOAOMET, KOHEp,
MIPYXKUHHBII MM CTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTBHOE IBUIKEHHUE.

[Tepexon NOTEHIMATIBHON SHEPrUH B KWHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yueHnue abCOMIOTHO HEYIPYroro yjapa C IOMOILBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C U3MEHEHUEM MEXaHMUYECKOW SHEpruu Tejla Ha
IIPUMEPE PACTKEHUS PE3NHOBOIO XKI'yTa.

Pa3nen 3. MousekyasipHas (pU3MKa M TEPMOJIMHAMUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOXKEHUSA MOJEKYJIAPHO-KUHETUUECKOW TEOpUM U HMX OIbBITHOE
obocHoBanue. bpoyHoBckoe nmwxkenue. Juddysus. Xapakrep IBHKECHUS U B3aUMOJICH CTBHS
YacTUIl BelecTBa. Mojaenu CTPOCHHUsSI Ta3oB, KUIAKOCTEH M TBEPABIX Ted U OOBSICHEHHE
CBOMCTB BEILECTBA HAa OCHOBE 3TUX Mozelied. Macca u pa3mepsl mousiekyn. KoanyecTBo
BemectBa. [loctossHHass ABorajpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkama temneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKONU TEOPUH
UJeaNbHOr0 Ta3a. AOCONIOTHAsT TeMmIepaTypa Kak Mepa CpeaHed KMHETHYECKOW IHEPruu
TENJIOBOro JBWKeHUs wyactull rasza. lllkama temmnepatryp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon JlansToHa. M3ompoiiecchl B HaCaIbHOM Ta3e ¢
IOCTOSIHHBIM ~ KOJIMYECTBOM  BelecTBa. [ paduueckoe mpencraBieHHE H30IMPOLECCOB:
U30TepMa, U30Xopa, u3odapa.

TexHuveckue yCTpoCTBa U MPAKTHUECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (Gororpaguu MOJIEKyI
OpPraHUYECKUX COEANHEHUN.

OnbiTel 110 U (dy3un KUIAKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO ABUKEHUS.

Mopnens onbita [lITepHa.

OnbIThI, 1OKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3AUMO/IEI CTBU L.

Monens, HIUTIOCTpUpYIOIIas IPUPOAY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WLTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS HI€ATbHOT0 Ta3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol



Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHHH 00BhEéMa
KOMHAThI, IJaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXKy lTapaMeTpaMu COCTOSIHUS Pa3peKeHHOr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHaMuyeckasi cucteMa. BHyTpeHHsIsI S3HEprus TepMOIUHAMUYECKONH CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommuecTtBo TemnoTtel U paboTa. BHYyTpeHHss sHeprus
OJTHOATOMHOI'0 HJealbHOro ra3a. Bunasl Temonepenayu: TEMJIONPOBOIHOCTh, KOHBEKIIUS,
n3ydeHue. Y aelpHas TemI0EMKOCTh BellecTBa. KoimdyecTBo TeNIOTH Npyu TEMIonepesaye.

ITonarue 06 aguabatHOM mpouecce. [lepBblii 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOr0 3aKOHA TEPMOJMHAMMKH K HM3omporeccaM. ['paduueckas nHTEpripeTanust paboTsl
rasa.

Bropoii 3akoH TepmoauHamuku. HeobpaTumMocTs mporeccos B Ipupoie.

TermoBsle MammHbl. [lpuHnune! naeifictBus TemioBblx MamuH. IIpeoOpasoBanus
SHEpruM B TeIUIoBbIX MamMHaX. KoagduuueHT mone3Horo AeWcTBUS TEIUIOBOW MallUHBI.
Huxkn KapHo u ero kodp@uIMEHT TMOIE3HOr0 MEUCTBUS. DKOJIOTHYECKHE MPOOIeMbI
TETJIOHEPT €TUKH.

TexHuueckue yCTpoilcTBa M INPAKTUYECKOE IPUMEHEHUE: JABUIATElb BHYTPEHHErO
CropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHEP.

Jlemoncmpayuu

V3MeHeHue BHYTpPEHHEH SHEpruu Tena MpH COBEPIIEHUU PabOThI: BBUIET MPOOKU U3
OYTBUIKH TOJ IEHCTBHUEM CXKATOrO BO3JyXa, HarpeBaHue >Gupa B JATYHHOU TPyOKe MyTEM
TpeHUs (BUAEOAEMOH CTPALINs).

W3MeHeHne BHYTpEHHEN SHEPruM (TEMIIEpATyphl) Tea MPH TENJonepesaye.

OmnbIT Mo a1MabaTHOMY paCHIMPEHUIO BO3AyXa (OIMBIT C BO3IYIIHBIM OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBHUTraTellss BHYTPEHHETO CrOpPaHUs, pPEaAKTHBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepenne yaenbHON TeNI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u koHjeHcauus. Mcnapenue u  kumeHue. AOCOIIOTHAs W
OTHOCHUTENbHAs  BJAXHOCTh  BO3ayxa. HacellmeHHwsli map. YaenpHas — TeIUoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBICHMUSL.

TBépmoe Tteno. Kpucramnmmueckue u amopdHbie Tena. AHU3ZOTPONUS CBOWCTB
kpuctaiioB.  JKuakue  kpuctamibl.  CoBpemeHHble  MmaTepuanbl. [lnaBienue u
KpUCTaJIM3alus. Y aenbHas TerioTa miuasinenus. CyonuManus.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuueckre yCTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETP, TEXHOJOIMM TOJY4€HHs] COBPEMEHHBIX MAaTepuajgoB, B TOM YHUCIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOT HH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MAPOB.

Kunenue npu noOHMKEHHOM JaBJICHUU.



CriocoObl M3MEpEHUs BIAKHOCTH.

HaOnroeHre HarpeBaHus U IJIaBJICHHS KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpamus KpruCTauIoB.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

V3MepeHre OTHOCUTEIIBHOM BJIAXKHOCTH BO3/TyXa.

Pa3znen 4. DinekTrpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3anus Ten. DJeKTpuyeckuil 3apsa. JlBa BuAa 3IEKTPUUECKUX 3apsIOB.
[IpoBOIHUKY, TUATEKTPUKU U TTOTYIPOBOTHUKHI. 3aKOH COXpPaHEHHUS AJIEKTPUUYECKOro 3apsia.

B3aumoneiicteue 3apsgoB. 3axkoH Kymona. TouyeuHbld 3JIEKTpUYECKUNA  3apsia.
Onextpuueckoe mnoje. Hanpsok€HHOCTh anekTpuueckoro mnois. [IpuHuun cynepro3unuu
ANEeKTpUUECKuX nosnen. JImHum HanpsKEHHOCTU 3JEKTPUUECKOr O TOJISL.

PaGota cun osnektpocratuueckoro monsA. [loreHmuan. Pa3HOCTh NOTEHLIMAJIOB.
[IpoBOIHUMKM M JUAJIEKTPUKM B 3JEKTPOCTaTHYECKOM  moje.  JlusnekTpuueckas
IPOHULIAEM OCTb.

OnextpoéMKocTh. KoHaeHcaTop. DJIeKTpOEMKOCT IJIOCKOIO KOHJIEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3AIUTa, 3a3EMJICHUE JJIEKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyiuHbIIA IPUHTED.

Jlemoncmpayuu

YeTpoicTBO U IPUHIUIT AEH CTBUS AIEKTPOMETPA.

B3anmoneiicTBUE Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE T10JIE 3aPSKEHHBIX Tell.

[IpoBOAHUKM B 3JIEKTPOCTATAY €CKOM TTOJIE.

DNeKTpocTaTHYecKasl 3allnTa.

JIM3NeKTpUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLAAM IUIACTHH,
pacCcTOsIHUS MEXAY HUMHU U AUAJIEKTPUUECKOU TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHIeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCcaTopa.

Tema 2. Ilocmoannstii 31ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEeKTpUYECKUN TOK. YCJIOBHS CYLIECTBOBAHHUSA 3JIEKTPUUECKOro Toka. Mcrounuku
Toka. Cuina Toka. IlocTosIHHBIHI TOK.

Hanpsoxenue. 3akon OMa 17151 y4acTKa LIETH.

DIIeKTpUYEeCcKoe COIIPOTHUBJICHHE. VYnensHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIebHOE, CMENIAHHOE COETMHEHHE ITPOBOAHUKOB.

PaGoTa snexktpuyeckoro Toka. 3akoH J[xoyns—JIeHma. MOMHOCTE SJEKTPHYECKOT O
TOKa.



DIIeKTpOABUKYIAs CUJla U BHYTPEHHEE COIPOTUBJIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM ) ek Tpudeckoil nernu. KopoTkoe 3aMbIikaHue.

DJIeKTpOHHAsl MPOBOJUMOCTb TBEPIABIX METALUIOB. 3aBUCHMOCTb CONPOTUBIICHUS
METaJUIOB OT TeMneparypsl. CBEpXIPOBOAUMOCTb.

DNIeKTpUYECKN TOK B BakyyMme. CBOICTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W IMPUMECHAs] MPOBOJUMOCTH IOJTYINPOBOJHUKOB.
CgoiictBa p—Nn-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PacTBOPaxX M paciiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOLMAIIHS. DIEKTPOIIH3.

OnexTpuueckuil TOK B ra3ax. CaMoOCTOSTENbHBI M HECAaMOCTOSITENBHBIN pas3psil.
Monnus. [1na3zma.

TexHuueckre yCTpOMCTBA M INPAKTHYECKOE INPUMEHEHME: aMIIEpMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKU TOKA, 3JIEKTPOHArpeBaTENbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENILHBIE
puOOPBl, TEPMOMETP CONPOTHUBIIEHUS, BAKYYMHBIH JAMOJ, TEPMUCTOPHI U (POTOPE3UCTOPBI,
ITOJIYIIPOBOJHUKOBBIN AMOJ, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne cuilbl TOKA U HAIIPSOKEHUS.

3aBUCHMOCTb COIPOTHUBIIEHHUS LUIUHAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IUIOIIAIH
IIONIEPEYHOr 0 CEYEHMS U MaTepuala.

CMelaHHOE COEMHEHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHue NEKTPOABMKYLIEH criibl. KOpOTKOE 3aMbIKaHUE TAIbBAHUYECKOT O
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYyPhI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoil paspsii ¥ IPpOBOJAUMOCTD BO3yXa.

OaHOCTOPOHHSS POBOAUMOCTD AUOAA.

Yuenuueckuui skcnepumenm, nabopamopHule pabomsi

N3y4yeHne cMEmaHHOro COCIMHEHUS PE3UCTOPOB.

W3mepeHne JJIEKTPOABMIKYINEH CHJIBI MCTOYHHMKA TOKa M €r0  BHYTPEHHETO
COIIPOTHUBJICHMUS.

HaGmronenne snekrponusa.

MexnpeaMeTHbIE CBSI3H

Wzyuenue kypca ¢usuku 0azoBoro ypoHs B 10 kjacce ocyliecTBIseTCS C y4ETOM
COZIEPXKATENbHBIX MEXKIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OWMOJIOTHM, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemmvie noHamusi, CBA3aHHbIE C U3yYEHUEM METOJ 0B HAyYHOr'O MO3HAHUS:
SBIICHHE, HAY4YHBIH (pakT, rumoresa, usnueckas BEIHUYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHNE CHCTEMBl ypaBHEHHH, IWHEWHass QyHKOus, mapadona,
runepbona, X rpayKd U CBOWCTBA, TPUTOHOMETpHYECKHME (DYHKIHMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI U MX MPOECKLIHH
Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.



buonocusa: wmexannueckoe MABWIKEHHME B JKUBOW mpupone, nuddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OpraHu3MOB (BHUIbl TEIUIONEpENaud, TEMJIOBOE PaBHOBECHE),
JIEKTPUYECKHE SIBJIEHUS B )KUBOW IPUPOIE.

Xumus: NHCKPETHOE CTPOCHHME BEIECTBA, CTPOEHHE aTOMOB U MOJEKYyJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TN, >KUAKOCTEHW M Ta30B,
AJIEKTPUYECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHY €CKasl M CCOLUAINS, FralbBaHUKA.

l'eocpaghus: BnaxxHOCTh BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUWE MABM)KEHMM C MCIOJIb30BAaHMEM MEXAaHU3MOB, YUET
TPEeHHs B TEXHUKE, MOANIMITHUKY, UCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(paxera, BOIOMET U IpYTHE), IBUTATEIb BHYTPEHHETO CrOpaHUs, TapoBast TypOrHa, ObITOBOM
XOJOJAWIBHUK, KOHIUIMOHEDP, TEXHOJIOTMM IOJYyYEHHUS COBPEMEHHBIX MAaTEpHAJIOB, B TOM
4yclie HAaHOMAaTepHalloB, M HAHOTEXHOJOIMH, 3JIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJIEHUE
JIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIA NPUHTEp, 3JIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3znen 4. JinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUA

[TocrossHHbIE MarHUTHl. B3auMoaencTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE MOJIE.
BekTtop MarnuTHOM uMHAyKuuu. IIpuHOuMn cynepno3unuM MarHUTHBIX Iosed. Jluaum
MarHuTHOM nHAyKIuK. KapTiHa TuHUI MarHuTHOM MHAYKIUY I1OJIS TOCTOSIHHBIX MarHUTOB.

MarauTtHO€ 1noJjie IpOBOAHUKA ¢ TOKOM. KapTuHa JIMHUNA MHAYKIUHA MarHUTHOIO ITOJIA
JUIMHHOT'O TIPSIMOT'O ITPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoneicTBue NpoOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Mooyl W HampaBlieHHE. [[BUKeHUE 3apsyKEHHOW YacTHIbl B
OJTHOPOAHOM MarHUTHOM Tiosie. PaGota cuibl Jlopera.

SIBneHMe HIEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BeKTOpa MarHUTHOM WHIYKIUU.
DNEeKTPOABMKYIIAas CUJIa UHAYKIMH. 3aKOH 3JIEKTPOMarHuTHON HHAYKIN Dapases.

BuxpeBoe snekTpuueckoe mose. JIEKTPOABIKYIIAs CUila MHAYKLHU B IPOBOJHUKE,
JBHKYILEMCS IOCTYIATEIBHO B OAHOPOJIHOM MarHUTHOM I10JIE.



IIpaBuno Jlenna.

WHIyKTUBHOCTSG. SIBJIEHHE CAaMOMHAYKINN. DIEKTPOIBUKYIIAsl CHJIA CAMOMHYKIUH.

DHeprusi MarHUTHOTO MOJIS KATYLIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
ANIEKTPOMArHUThl, AJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YacTHL], WHIYKIMOHHAS
eYb.

Llemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTr0 ITy4YKa MATHUTHBIM I10JIEM.

JInHMY MHOYKIMU MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cunsl JIopeHia Ha HOHBI HIEKTPOJIUTA.

SIBneHue 3JIEKTPOMarHUTHOW MHYKLIAH.

ITpaBuno Jlenna.

3aBUCHMOCTb  JIEKTPOABMKYIIEH CHJIBI MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBiieHHE CaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

W3y4eHre MarHuTHOTO MOJIS KaTyLIKH ¢ TOKOM.

HccenenoBanue qeMCTBHS IOCTOSHHOIO MarHUTAa HA PaMKY C TOKOM.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle K01edanus

Konebatenvnas cucrema. CBoOonHBIE MeXxaHHYeckue KosebaHus. ['apMmoHuYeckue
xoneOanus. Ilepuox, uactota, amrmumTtyga U (asza koneGaHuil. [IpyKMHHBIH MasTHHK.
MaremaTu4yeckuii MasTHUK. YpaBHEHHE rapMOHMUYECKHX KosebaHuil. IIpeBparienue sHepruu
IPU FapMOHMYECKUX KOJIEOaHUSX.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KojeOaHHUs B HI€AILHOM
KOJIe0aTeJIbHOM KOHTYpe. AHAIOrUs MEXKIYy MEXaHHYEeCKUMH U 3JIEKTPOMarHUTHBIMU
koneOanusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHHMs SHEPrMH B  HUJEATbHOM
K0J1e0aTeIbHOM KOHTYE.

[IpeacraBiaeHne O 3aTyXaloMMX KojleOaHMAX. BBIHYXJACHHbIE MEXaHUYECKHE
konebanus. Pesonanc. BeiHyKI€HHBIE JIEKTPOMArHUTHbBIE KOIEOaHHUs.

Ilepemennsplii TOk. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO
TOKa. AMIIJIUTYJHOE U €N CTBYIOIIEee 3HaUYCHUE CUJIIbl TOKA U HAIIPSXKEHUSI.

Tpanchopmatop. IIponsBoacTBo, nepeaaya U NOTpedICHUE SIEKTPUUECKON IHEPIHH.
DKOJIOrMYecKue PUCKH MpPHU MPOU3BOACTBE 3JIEKTpo’Hepruu. KynbTypa HCIOIb30BaHMUS
3JIEKTPOIHEPTUU B ITOBCEIHEBHOM KU3HU.



TexHuueckne ycTpoMCTBa M MNPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKHH 3BOHOK,
reHepaTop epeMeHHOro ToKa, JMHUH 3JIeKTponepeaay.

Jlemoncmpayuu

UccnenoBanne  mapameTpoB — KoJieOaTEIbHOW  CUCTEMBbl  (MPYKUHHBIA WU
MaTeMaTHUYeCKUN MasiTHUK).

Halnronenue 3aTyxarmmx KojaeOaHuii.

HccnenoBanue CBOMCTB BHIHYKEHHBIX KOJIEOaHUH.

HaGmonenne pezonanca.

CB0OOHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcouinorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKA W HAaNpsyKEHUS OT BpPEMEHM) JJIst
JIEKTPOMArHUTHBIX KOJIE€OaHUH.

Pe3onanc npu nocienoBaTeslbHOM COSAMHEHMM PE3UCTOpA, KATYIIKU MHAYKTUBHOCTH
U KOHJIEHcaTopa.

Mogenb TUHUY 3JIEKTPONEpeaayn.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccrnenoBanue 3aBUCUMOCTH IEpUOAA MaJblX KojeOaHUM Ipy3a Ha HUTU OT JUIMHBI
HUTH U Macchl Ipysa.

HccrnenoBaHue MNEpPeMEHHOr0 TOKAa B IENM U3 IOCIEA0BATEIbHO COEAMHEHHBIX
KOH/IEHCaTOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAaZHUMHbBLE 80JIHbL

Mexanudeckne  BOJHBL,  ycloBus  pacnpoctpaHeHus. llepuox.  CkopocTh
pacnpocTpaHeHus: U JITIMHA BOJHBI. lonepednsie U mponosibHbIe BOJHBL. MHTepdepeHus u
T(paKIHs MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS U3JIy4€HHUS JEKTPOMATrHUTHBIX BOJIH. B3anmuas
opueHrtauus BekTopoB E, B, V B anexTpomarautHoil BosiHe. CBONCTBA 3J1€K TPOMAarHUTHBIX
BOJIH: OTpa)K€HHE, MpeJOMIICHUE, MOJApu3anus, audpakuus, uHTepdepeHus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJH. [IprMeHeHne 371eKTpOMarHuTHEIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIIBI pafinOCBs3U U TeseBUIeHHs. Paguonokanus.

DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/bl.

TexHuyeckue ycTpoNCTBa U MPAKTUYECKOE IPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl JIMAarHOCTUKA B TEXHUKE U MEAMIMHE, pajap, paJuonpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue ¥ pacnpoCTpaHEHUE ITONEPEUHBIX U IPOJOJIbHBIX BOJIH.

Kounebnromeecs Teino Kak HCTOYHUK 3BYKa.

HabmroeHne oTpakeHHUs! 1 IPEIOMIICHUS MEXaHUYECKHX BOJIH.

Habmonenne natepdepeHn u 1udpaKkinid MEXaHUIeCKIX BOJIH.

3BYKOBOMW pe30HAaHC.



Habmonenue cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW M 4acTOTOMN
KoJIeOaHUiA.

UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIICHHE,
nossipusanus, fudpaxuus, tHTephepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonmHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOMU
cpene. JIyd cBera. ToueuHbIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpaxkeHUsl cBeTa. [locTpoeHune n300pakeHUil B IIIOCKOM
3epKale.

[Ipenomienne cBera. 3aKOHBI TPEJIOMJICHHS CBeTa. AOCOJIOTHBIA TIOKa3aTelb
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenesbHblil yroja moJHOrO BHYTPEHHETO
OTpa’KEHHUS.

Hucnepcus ceeta. CioxkHbli coctaB Oenoro cBera. L{Ber.

CoOuparonue M pacceuBaromye JuH3bl. ToHKast iauH3a. POKyCHOE pacCTOSIHHE U
ONTMYECKas cuia TOHKOM JsMH3BL. IlocTpoeHume wu300pakeHuit B coOuparommx U
paccenBarOIIMX JMH3aX. POpMyJia TOHKOW JIMH3bI. Y BEJIIMYEHUE, JABAEMOE JINH3OM.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Hatepdepenuns ceta. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HaOJIIOJIEeHUs] MaKCUMYMOB M MHHMMYMOB B HHTEpPPEPEHLIMOHHOM KapTHHE OT JABYX
cHH(A3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hubpakuust cBeta. JudpakumoHHas pemérka. YciaoBHe HAOMOIEHUS TJIaBHBIX
MaKCHMYyMOB TIPH MaJIeHIH MOHOXPOMAaTHYECKOTI'0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzauus ceera.

TexHUYeCcKHe YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: OYKH, JIymna, (oToamnmapar,
MPOEKIIMOHHBIA amnmapaT, MUKpPOCKOII, TEJIECKOI, BOJIOKOHHAsl OITHKA, Iu(pakiroHHAS
peleéTKa, MoIspou.

Llemoncmpayuu

[TpsMonuHelHOe pacnpoCTpaHEeHHeE, OTpa)XK€HUEe U IperaomMiieHue ceera. OnTudeckue
puOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHHe. Mozenb cBETOBOA.

HccnenoBanue cBOMCTB H300pakeHUH B JINH3AX.

Mopenn MuKpockomna, TEIeCKoIa.

Hab6nronenne naTepdepeHium cBeTa.

Ha6mronenne nudpakiuu ceera.

HaGronenue nucriepcuu cBera.

[TonydyeHue criekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonmy4eHue CrieKTpa ¢ MOMOIIBIO JU(PAKIIMOHHON PEIIETKH.

HaGnroaeHue moaspu3aluu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepeHue mokaszaTess MpeJoMIICHHS CTeKJIa.

HccrnenoBanue CBOMCTB M300pakeHUH B JIMH3AX.

HaGmonenne nucrnepcnu cBeta.



Pa3nen 6. OcHOBBI cClIelIHATIBHOM TEOPHH OTHOCUTEJIBHOCTH
['panuibl MPUMEHUMOCTH KJIACCHYECKON MeXxaHuku. [locTynaTtel crierualibHON TEopuu
OTHOCUTEIBHOCTU: HMHBAPUAHTHOCTH MOIYJIS CKOPOCTM CBETa B BaKyyMe, MPUHIUI
OTHOCUTEIBHOCTU DUHIITENHA.
OTHOCUTENILHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHNE BPEMEHHU M COKPAILIEHUE IJTUHBI.
DHeprust U UMIYJIbC PENIITUBUCTCKON YaCTUIIBL.
CBs13b Macchl € SHEPrUueil ¥ UMITYJIbCOM PEATUBUCTCKON YaCTHUIIBI. DHEPTUsl MOKOS.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Inemenmul KGAHMOBOI ONMUKU

®otonsl. @opmyna [Inanka cBa3u SHepruu (HOTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC POTOHA.

OtkpeiTie u wuccienoBanue ¢otoddpdekxra. Onwvitet A. I'. CroneroBa. 3aKOHBI
¢dorordpdexra. VYpaBHeHue OiHmTeHa a1 doroaddekra. «KpacHas rpaHunay
dboTordPexra.

Jasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JEHCTBHE CBETA.

TexHuueckue ycTpolcTBa U IPAKTHUECKOE MPUMEHEHUE: (POTO3JIEMEHT, (POTOATUHUK,
COJTHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otord(DeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHemHero Goroaddexra.

Ceeroauon.

Conneunas G6aTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pezepdopaa no paccesnuto o -yactuil. [Inanetapnas
Mozenb atoMa. Iloctynatel bopa. M3nydyenue u norsouieHre GOTOHOB IpU IEPEXOE aToMa
C OAHOIO ypOBHSI 3HEPruM Ha Apyroi. Bunsl cnextpoB. CrekTp ypoBHEH sHepruu aroma
BOOPOAA.

BousHoBbI€ cBOMcTBA yactull. Bonusl ne bpoiiisa. KoprnyckynsipHO-BOJHOBOW Tyaan3M.

CroHTaHHOE U BBIHYX/IEHHOE U3JIy4EeHHUE.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: CIEKTPAJbHBIN aHaIn3
(CTIEKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue IJIMHBI BOJIHBI JIazepa.

Habmonenne nuHeyaThIX CIIEKTPOB U3ITydEHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Habnroenne nuHERYaTOro CeKTpa.

Tema 3. Amomnoe aopo



OKCIIEepUMEHTBI,  JOKa3blBAIOIIME  CIOKHOCTb  CTpoeHus  sapa.  OTkpbITHE
panuoaktuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuro cocraBa pagudOaKTUBHOIO
nuznydenus. CoiictBa anbga-, O6era-, raMMa-us3iydeHus. BiusHue paanMoOakTUBHOCTH Ha
KUBbIE OPraHU3MBI.

OtkpbiTHE NpoTOHA M HelTpoHa. Hykionnas moznens sapa I'eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tomsl.

Anbda-pacnaa. DJEKTpOHHBIH M MO3UTPOHHBIA Oera-pacman. ['amma-u3ziaydeHue.
3aKOH paJMOaKTUBHOIO pacrnasja.

DOHeprus cBs3U HYKJIOHOB B sizipe. SaepHbie cuibl. Jledext Macchl sapa.

SInepHble peakiuu. JleieHnue U CUHTES s1€p.

Anepusiii peaktop. Tepmosaepublii cunTe3. IIpoOiieMbl M HepCreKTHBBI SAEPHOMN
SHEPreTUKH. DKOJIOTHYECKHE ACIIEKTHI SIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTozb! HAOJIIOAEHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHULL.

®dyHnnaMeHTanbHbIE B3auMoiecTBUA. ENnHCTBO pu3nueckoi KapTHHBI MUPA.

TexHuueckue yCTpoWCTBa U IPAKTUUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, siaepublii peakTop, aToMHas 6om0a.

Jlemoncmpayuu

CY€TynK MOHU3UPYIOIUX YACTHULL.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

HccnenoBanne TpekoB 4acTHil (TI0 TOTOBBIM (poTorpadusm).

Pa3nen 8. Di1eMeHTBI aCTPOHOMHUHM M aCTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMMHM. [IpuknagHOe M MHUPOBO33pEHYECKOE 3HAYECHHE
ACTPOHOMMH.

Bun 3B€3qHoro Heba. Co3Be3aus, sipkue 3BE3/bI, TIIAHETHI, UX BUAMMOEC JIBH)KCHHE.

ConHeyHnas cucrema.

Connue. ConHeuHass akTuBHOCTh. Mcrounuk sHeprun ComHIa U 3BE3N. 3BE3NBI, UX
OCHOBHBIE€ XapaKTEpUCTUKU. J(Marpamma «CIEKTpajbHBI KJIacC — CBETUMOCTbY». 3BE3/BI
[JIaBHOW IMOCIEI0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3]l IJIaBHOU
nociieoBaTenbHOCTU. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHbIE IPEACTABICHUS O
IPOUCXOXKIEHUU U 3Bomolu CoJHIa U 3BE3]1. DTalbl )KU3HU 3BE3L.

Muieunsiii [Iyte — Hama [Nanaktuka. [Tomoxenue u nerkenue ConHia B ['amakTuke.
Tunel ranaktuk. PanguoranakTuky u kBa3zapbl. UEpHbIE ABIPHI B A/1pax ralaKTUK.

Bcenennas. Paciimpenue Bceenennoii. 3akon Xa00sa. Pasoeranue ramakruk. Teopus
Bounsuioro B3psiBa. PennkToBO€ U3nydyeHue.

MaciutabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGnronennst HEBOOPY)KEHHBIM — TJIA30M € HMCHOJIb30BAaHUEM  KOMITBIOTEPHBIX
MPWIOKEHUH TSI ONpeNeNIeHUs] TMOJOKEHNUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c0o3Be3/1us CeBEPHOro MONYIIApUA U SIPKUE 3BE3BL.



Ha6monenus B reneckon Jlynsl, nnaner, Mueunoro Ilytu.

O6o0maronee NOBTOpeHue

Ponb ¢u3ukum u acTpOHOMHUHM B SKOHOMHUYECKOH, TEXHOJOTHYECKOH, COLUAIBLHOU M
TUYECKON c¢epax HesTeNIbHOCTH 4YEelIOBEKa, pojib U MecTO (U3UKM M acTpOHOMHH B
COBpPEMEHHOW HAay4yHOHl KapTUHE Mupa, poib (U3NYECKO Teopuu B (HOPMUPOBAHUU
MpEeACTaBICHUN 0 PU3NUYECKONH KapTMHE MUpa, MECTO (U3NUYECKONW KapTHHBI MUpa B 00IIEM
PAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHUI O IPUPOJE.

Me:xknpeaMeTHbIE CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsA B 11 kiacce ocymiecTBisieTcs ¢ y4€rom
COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€l C KypcaMH MaTe€MaTHKH, OHOJIOrMH, XUMMH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnule nonsamus, CBsI3aHHbIE C U3yYEHHEM METOAO0B HAYYHOI'O IMO3HAHUSA:
sIBJICHWE, HaY4YHBIM (DakT, THnore3a, ¢uznyueckass BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIeHUE,
9KCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: pelieHUe CHUCTEMbl YpaBHEHHM, TPUTOHOMETPUUYECKHE (QYHKLUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIAECTBO, BEKTOPHI
U HUX IPOECKIUU HAa OCH KOOPIAMHAT, CJIOXKEHUE BEKTOPOB, IPOU3BOJIHBIC 3JIEMEHTapHBIX
(GyHKUMMA, NPU3HAKU MOA00US TPEYrOJbHUKOB, OINpENENeHUE IIIOMAAN MIJIOCKUX (Uryp u
00béMa Tel.

bBuonocusa: >nexTpuueckue SBIEHUS B KUBOW IPUPOIE, KOJIEOATENbHBIEC IBH)KECHUS B
JKUBOW TMPUPOJIE, ONTUYECKUE SBIICHUSI B KMBOW MPUPOAE, ACUCTBUE pagualii Ha >KUBBIE
OpraHu3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpHUCTaUIM4ecKas CTPYKTypa TBEPIBIX TeIl,
MeXaHU3Mbl 00pa30BaAHMS KPUCTAINTMYECKON PEIIETKH, CIIEeKTPAJIbHbBIN aHATH3.

l'eocpaghus: MarHuTHBIE MOMIOCa 3EMIM, 3alIeKM MArHUTHBIX pyA, (OTOChEMKA
36MHOM MTOBEPXHOCTH, MIPEICKA3aHUE 3EMIICTPSICEHUMN.

Texnonocus:  NUMHUM  DIIEKTpOIEpenad,  TEHepaTop  IEPEMEHHOro  TOKa,
JIEKTPOJIBUraTeNlb, MHAYKLHMOHHAS I€4b, pajap, paauONpuUEMHHUK, TEJIEBU30p, AHTEHHA,
tesiepoH, CBY-neub, NpOEKIMOHHBIN annapar, BOJOKOHHAs OITHKA, COJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBbI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebHOro npeaqmera «dusrkay Ha ypoBHE CpEIHEro o0IIero oopazoBaHUs
(6a30BBIf  ypOBEHB) JOKHO OOECHEUYUTh JOCTHIKEHHE CIEAYIOIUX JHMYHOCTHBIX,
METaINpeIMETHBIX U TTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBLIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS Y4eOHOTO TpeaMera « DU3uKay JODKHBI OTPaKaTh
TOTOBHOCTh M CIHOCOOHOCTH  OOYYaroIIMXCS  PYKOBOJICTBOBAThCS  C(HOPMUPOBAHHOM
BHYTPEHHEH TMO3MLIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUN, MO3UTHUBHBIX
BHYTPEHHHUX YOEXKIEHHIl, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0111ecTBa, paclMpeHne >KU3HEHHOTO OIbITa U OIbITA JeATEIbHOCTH B MPOLIecce pean3aluu
OCHOBHBIX HAIlpaBJICHUI BOCIUTATEIHLHON AESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS :

cOPMHPOBAHHOCTh TPAKAAHCKOM IMO3WUIUH OOydYalOUmIETOCs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHa POCCHIICKOT0 OOIIIECTBA;

NPUHATAE TPATUIHOHHBIX O0IIEYEIOBEYECKIX TYMAaHUCTUICCKUX U JIEMOKPATHIECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIEHOCTh B MHTEPECaX I'PakJaHCKOro olIiecTsa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHN3allny;

YMEHUE B3aUMOJCHCTBOBATh C COIMATBHBIMH WHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIMSIMEA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOU M BOJIOHTEPCKOM 1A TEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIMTAHUS:

cOpPMHPOBAHHOCTh POCCUHCKON TPAXKTAHCKON HICHTUIHOCTH, ITATPUOTH3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSM POCCHIICKUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

cOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3THUECKOT O MTOBEICHUS;

CIIOCOOHOCTh ~ OIIGHMBATh CUTYalMI0 ¥ TPUHUMATh OCO3HAHHBIC  PpEIICHHS,
OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W I[IEHHOCTH, B TOM YHCIIE B
IEATEIPHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIaJ[a B TOCTPOSHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OSCTETUKY HAy4YHOTO TBOPYECTBA,
IpUcCyIero Gpu3nuecKoi HayKe;

5) Tpya0BOT0 BOCTIMTAHUS:

MHTEpPEC K pPAa3IUYHbIM chepaM MpoPecCHOHATBHON NEATETPHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3WKOM W TEXHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BEIOOp Oymyrien
npodeccuy U peaan30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;



TOTOBHOCTb M CHOCOOHOCTh K O0Pa30BaHMIO M CaMOOOpPa30BaHUIO B 00JaCTH (PU3UKU
Ha NPOTAKCHHUU Bceit KHU3HU,

6) 9K0JIOrNY€eCKOr0 BOCTIUTAHUS

c(OPMUPOBAHHOCTh 3KOJOTHYECKON KYNbTYPbl, OCO3HAHUE TJI00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOOIeM;

IIJIAHUPOBAHKUE U OCYILIECTBIICHUE JNCHCTBUN B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
Lened yCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA;

pacIIMpeHue OmblTa JEATEIbHOCTH DJKOJOTMYECKOW HAIPaBJICHHOCTH Ha OCHOBE
HUMEIOIIMXCS 3HaHUM 10 (QU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHME IIEHHOCTH HAy4YHOH JEATEIbHOCTH, N'OTOBHOCTH B IIPOLIECCE H3YYEHHUS
(U3MKHM OCYIIECTBIIATH HIPOEKTHYIO U MCCIEA0BATEIbCKYIO 1€ATEIbHOCTh UHANBUIYAIBHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIEC YHHBEPCATIbHbIE Y4eOHbIe AeificTBUSA
bazoBble 1oru4eckue aeicTBus:
CaMOCTOSITENILHO (hOPMYITHPOBATh M aKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;
OMpCACIIATL HCIIN NCATCIIbHOCTHU, 3a1aBATh MMapaMETPbl U KPUTCPHUU UX NOCTHIKCHU,
BBIABJIATE 3dKOHOMCPHOCTU W HIPOTUBOPCUHA B PACCMATPUBACMBIX (bHSquCKI/IX
SABJICHUAX,
pa3pabaThiBaTh IUIAH pelieHuss MpoOjemMbl ¢ y4éTOM aHajaM3a HMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBLHBIX PECYPCOB;
BHOCUTH KOPPEKTUBLI B ACATCIIBHOCTh, OHCHUBATH COOTBETCTBUC PE3YJIbTATOB ICIIAM,
OLICHHUBATH PUCKHU HOCJ'IC[[CTBI/Iﬁ JACATCIIbHOCTH,
KOOPJMHUPOBATh U BBIIOJHATH PAa0dOTy B YCIOBHUSX pPEAJBLHOr0, BUPTYaJbHOI'O H
KOMOMHUPOBAaHHOTO B3aUMO/ICH CTBHUS;
pa3BHUBAaTb KPEAaTUBHOC MBIINIJICHUC ITPU PCIICHUH KU3HCHHBIX HpO6J’ICM.
Ba3oBble ucciie1oBaTeIbCKIe 1eHCTBUA:
BJIaACTh HaquOﬁ TCpMHHOJ’IOFHCﬁ, KJIFOUEBBIMH ITOHATHAMU U ME€TOAAMU (1)I/IBI/I‘IGCKOI71
HayKU,
BJIaACTh HaBbIKaAMH y‘Ie6HO-HCCHeI[0BaTeHLCKOﬁ u HpOCKTHOﬁ JCATCIIBHOCTH B
obnactu (QU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOATEIbHOMY IOMCKY METOJI0B
PEeIICHUA 3a1a4 (I)I/IBI/ILIGCKOFO COACPIKAHMA, IPUMCHCHHUIO pa3JIMYHbIX MCTOJ0B ITO3HAHU A,



BJIQJIETh BUJIAMU JIESTEIBHOCTH IO MOJYyYEHUI0 HOBOIO 3HaHHUS, €ro MHTEpIpeTalu,
peoOpa3oBaHUI0 U NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX CHUTyallUsiX, B TOM 4HCIE NpPU
CO3JIaHUHU Y4eOHBIX IPOEKTOB B 001aCTH (PU3HKH;

BBISIBJIATh MPUYMHHO-CJIECTBEHHBIE CBSI3U U aKTyaJM3UpOBaTh 3aJady, BbIIBUIaTh
TUMNoTe3y €€ pelleHHs, HaXOJUTh apryMeHTHl JJs J0Ka3aTelbCTBA CBOUX YTBEPXKICHHI,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJIyYEHHBIE B XOJE pEIICHUs 3aJaud pe3yJIbTaThl, KPUTHUYECKU
OLIEHMBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON AESATEILHOCTH, B
TOM 4HCJIE TIPY U3Y4YEHUU (DU3HKH;

JIaBaTh OL[EHKY HOBBIM CUTYyalUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

YMETb NIEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTUUYECKYIO 00JIACTh )KU3HEAEATENbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIE€H, ITPEJIaraTb OPUTHHAIBHBIE TIOAXO/IBI M PEIICHHS;

CTaBUTb MPOOJIEMBI U 33a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIC PELIEHHUS.

Pabora ¢ undgopmanueii:

BJIaJIETh HAaBBIKAMM IOJIydeHUsS HMHPOpMaluu (QU3UYECKOTO COAEp)KaHUSA U3
UCTOYHUKOB  pa3HbIX  THUIOB, CAMOCTOSITEIbHO  OCYLIECTBJIATh  IOMUCK,  aHAJU3,
CHUCTEMAaTH3alli0 W UHTEpIpeTalui HHPOpMAlMM  pa3Jd4yHbIX BUAOB U  (GopMm
IIPEe/ICTaBIICHNUS;

OLIEHMBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIb30BaTh CpeACTBa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX 3a7lad C COOJIOJCHHUEM
TpeOOBaHUIl JPrOHOMHMKH, TEXHHKHM OE€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MPAaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAITMOHHON 0€30IacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACP)KAaHUS B PA3NMUHBIX (GopMaTax ¢ Y4Erom
HazHaueHUs HHGQOpMANMM M 1EJIEeBOH ayIAWTOPUH, BHIOMpas ONTHMAIBHYIO (GOpMy
MIPEJCTaBICHUS U BU3yaIU3alllH.

KoMMyHHKATHBHBIE YHHMBepPCaJbHbIe yueOHbIe eiicCTBUS:

OCYUIECTBIISATh OOIIEHNE HA YPOKaxX (M3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOHPIUKTHBIX CUTyallui U CMITr4aTh KOH(IUKTHI,

pa3BEPHYTO U JIOTMYHO W3JIaraTh CBOK TOUYKY 3PEHHUS C UCHOJB30BAHUEM S3BIKOBBIX
CpEICTB;

MOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHON M MHAWBHIYalIbHOU pabOThI;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX IEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEM Ka)/10r0 4Jje€Ha KOJUIEKTUBA;

MPUHUMATh LEJIH COBMECTHON NEsITEIbHOCTH, OPraHU30BBIBATH U KOOPIMHUPOBATH
JEUCTBUS MO €€ JOCTUKEHUIO: COCTaBJIATH MJaH JEUCTBUM, pacHpeAessaTh POJIM C YUYETOM
MHEHUN yYaCTHUKOB, 00CYX/IaTh pe3yJbTaThl COBMECTHON PabOTHI,

OIICHMBATh KA4YECTBO CBOEr0 BKJIAJa W KaXJOTO YYAaCTHHKA KOMAaHIBI B OOIIHi
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;



MpeAJIaraTb HOBBIE MPOEKTHI, OLEHUBATh UJEU C MO3ULIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B PA3JIUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbBIC YHHBeEpPCATbHBbIC Y4eOHbIC 1eHCTBUS
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENFHYIO ACATEIBHOCT B 00JaCTH (U3UKHU H
aCTPOHOMUH, BBISBIIATH POOJIEMBI, CTABUTH  (POPMYINPOBATH COOCTBEHHBIE 331aUH;

CaMOCTOSITEIIbHO COCTaBIISATh IIJIAaH PEIIEHUs] PacuETHBIX U KaueCTBEHHBIX 3aJ1ay, MJIaH
BBIMOJIHEHUSI TPAKTUYECKOMl paboThl ¢ Y4YETOM MMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IPEANIOUYTEHUN;

JIaBaTh OIL[EHKY HOBBIM CUTYallMsIM;

pacuupsITh paMK{ Y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieNaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBAThH €ro, OpaTh Ha cedsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHHUIO W IMPOSBICHUIO JSPYIUIHMH B 00JacTH (U3HKH,
ITOCTOSIHHO TTOBBIIIIATh CBOW 00pa30BaTE/IbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OIICHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBHI B J€ATEIbHOCTh, OLIEHUBATD
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BIIQJICTh HABBIKAMH I1O3HABATENBHOW peQIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEMCTBUI U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHU;

MCIOJIb30BaTh MPUEMBI PEIIEKCUH IS OLICHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX IPHU aHAJIN3€E PE3yJIbTaTOB JAEATEIbHOCTH;

MPUHUMATE ce0s, TOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U @PT'YMEHTHI IPYTUX IPU aHAJIM3€E PE3yJIbTaTOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OMIMOKH.

B mporecce n10CTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrpaMMBbl IO (U3KKE
JUIs  ypOBHS CpedHero oOmero o0Opa3oBaHusi Yy OOYYaIOIIUXCS COBEPIICHCTBYETCS
SMOILMOHAJILHBIA WHTEJIEKT, MPEANOoIaralouii ChOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIONIETO CIOCOOHOCTh TOHMMATh CBOE SMOIMOHAJBHOE
COCTOSIHME, BHJIETh HAINPABJICHUS DPa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW cdepbl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUsA,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMAaTh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHUE, CIOCOOHOCTh AAANTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBALlMM, BKIIIOUYAIOIIEW CTPEMIIEHHE K JOCTHIKEHUIO 1IE€IH U YCIIEXY,
ONTHMM3M, HHULINATUBHOCTh, YMEHHE I€UCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEW;



AMIATHUH, BKIIIOYAOLIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBHIBATh €r0 IpPH OCYLIECTBJIEHWU OOIIEHHUS, CIHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOLUEHUS C
JPYTUMU JTIOIbMHU, 3200TUTHCS, IPOSIBIISITH UHTEPEC U pa3periaTb KOH QPIUKTHI.

INNPEJMETHBIE PE3YJIbTATbBI

K kxoHny oOyuenus B 10 kJacce mpegMeTHblE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTb C()OPMUPOBAHHOCTh y 00yUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA IIpUMEpax pojib U MECTO (pU3HKU B (POPMUPOBAHUM COBPEMEHHON
Hay4YHOU KapTHHBI MUpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKHU U TEXHOJIOTHUH, B IIPAKTHUYECKOU
eSITEIIbHOCTH JIIOJCH;

YUUTBIBATh I'PAHULBI IPUMEHEHUS M3YYEHHBIX (PU3MUECKHUX MOAeNel: MaTepuasibHas
TOYKa, UHEpIHaJIbHAs CUCTeMa OTCcuYéTa, aOCOIIOTHO TBEPJOE TEJO0, UlealbHbIN a3, MOJEIN
CTPOEHUS Ia30B, KUAKOCTEW U TBEPIBIX TeJI, TOUYEUHBIN JIEKTPUYECKUI 3apsil IIPA PELICHUH
¢busnyecKux 3anad;

pacro3HaBaTh (QU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA M AJIEKTPOIMHAMHUKH:
paBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHEWHOE JBH)KEHHE, CBOOOAHOE MaJeHue Tell,
JIBUKEHHE IO OKPYXKHOCTH, HHEpIUs, B3auMojeictBue Ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE JKUIKOCTEH M TBEPIBIX TeN, U3MEHEHHe 00bEéMa Tel MpU HarpeBaHUU
(oxmaxkeHuu),  TEIUIOBOE  paBHOBECHE,  HCIAapeHHe,  KOHJEHCAalus,  IJIaBJICHHUE,
KpUCTAJUIM3alUsl, KUIIEHUE, BJIAXXHOCTb BO3/yXa, IOBBIIIEHHWE [JaBJCHMUS Tra3za IpH €ro
HarpeBaHUM B 3aKpbITOM COCYZE, CBSI3b MEXKIY IIapaMeTpaMHM COCTOSHHUS Tra3a B
M30IPOLIECCaX, JIEKTPU3ALUS TEN, B3aUMOAECHCTBUE 3apA0B;

ONKCHIBATH ~MEXAHUYECKOE  JBUKEHHME, MCHOJIb3ys  (PU3MUYECKHE  BEIUYUHBI:
KOOpJMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUila, UMILYJIbC Tela,
KMHETHUYEcKasi SHEeprus, MOTEHLMalbHAas SHEprus, MexaHudeckas paboTa, MeXaHH4yecKas
MOIIHOCTb; IPU ONHUCAHHUU IPABHUJIBHO TPAKTOBAaTh (DU3MUECKUNH CMBICI HCIIOJIb3yEMbIX
BEJIMYUH, UX OOO3HAUYECHMS] W EIUHMIIBI, HAaXOOUTh (OPMYJIbl, CBS3bIBAIOLIME JaHHYIO
(U3NYECKYIO0 BEIMYUHY C IPYTUMU BEINYUHAMY;

ONKCBIBATh M3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHHUS, HCIOJIb3Ys
¢usnyeckue BEIMYMHBL: JaBJCHHE Tra3a, TeMIlepaTypa, CpelHss KHHETHYecKas OSHeprus
XA0TUYECKOTr'0 JBMIKEHHUS MOJIEKYJ, CPEIHEKBAIpPATHYHAS CKOPOCTh MOJIEKYJ, KOJINYECTBO
TEIJIOThI, BHYTPEHHSS dHEprus, padora ras3a, K03(O(UIMEHT MOJIE3HOr0 e CTBHSI TEIIIOBOTO
JBUTATENsl; MPU ONUCAHUM INPAaBWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIHOJIB3YEMBIX



BEJIMYUH, UX OOO3HAUEHHS U EAMHUIBI, HAXOIUTh (HOPMYJbI, CBS3BIBAIOLINE JAHHYIO
(U3NYECKYIO0 BEIMYUHY C IPYTUMU BEIUYUHAM;

OIUCHIBATh U3YUEHHBIE AJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS
(mpouecchbl), UCHONB3Ys (PU3MUECKUE BEIUYUHBL 3JIEKTPUUYECKUN 3apsi, 3JIEKTPHUUECKOE
noJie, HanpsHKEHHOCTD OIS, TOTEHIIUAN, Pa3HOCTh MOTEHIIUAJIOB; MPH ONUCAHUU TPABUIILHO
TPAaKTOBaTh (PU3MUECKUN CMBICI HCIIOJIb3YyEMbIX BEIUMYMH, UX OOO3HAUYEHHS U EAUHMIIBI;
yKa3plBaTh (OpPMYJbI, CBS3bIBAIOIIME JAaHHYIO (U3WYECKYI0 BEJIMYUHY C JAPYTUMHU
BEIIMYHNHAMU;

aHAJM3UPOBATh (PU3NYECKUE MPOIECCH U SBJICHUS, UCIONB3YS (U3NUECKUE 3aKOHBI U
NPUHLIUIBL: 3aK0H BceMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA, 3aK0H coxpaHeHus
MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHEHUS HMIYyJbCa, NPUHIMUI CYHNEPNO3ULUU CHUII,
MPUHLMII PABHOIPABHUS HHEPLHUAIBHBIX CHCTEM OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO
TEOPUIO0 CTPOEHUS BEIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEOHEH KUHETHYECKOM 3Hepruu
TEIJIOBOTO  JIBMDKEHUS MOJIEKYJI € aOCOJIOTHOM  TEeMIEpaTypoil, MepBblii  3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAaHEHHUS 3JIEKTpUYECKOro 3apsjaa, 3akoH Kyiona, mpu 3Tom
pa3nuyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MAaTEMAaTUYECKOE BbIPAKEHUE U YCIOBUS
(rpanuLbl, 00J1ACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHLMIBI JEHCTBUS MAalMH, HOPUOOPOB U TEXHUYECKUX
yCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30IaCHOI0 MCIOJb30BAaHUS B IIOBCEIHEBHOM KU3HU;

BBITMIOJHATD SKCIIEPUMEHTHI 10 UCCIIESIOBAHUIO (PU3UYECKUX SBICHUI M MPOILECCOB C
UCITIONIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEeHu#, npu 3ToM (hopMyIupoBaTh
npobiieMy/3aady ¥ THIOTE3y Yy4eOHOro OKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIJIOKEHHOT0 000PY10BAaHUS, IPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIC HM3MEpEHMs (HU3UUECKUX BEIUYHH, MPU 3TOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHS W HCIOJIb30BaTh M3BECTHBIE METO/BI OIEHKH
MIOTPELIHOCTEN U3MEPEHUI;

UCCIIEZI0BATh 3aBHCHUMOCTH MEXIY (QHU3NYECKMMH BEJIMYMHAMHM C MCIIOJIb30BAHUEM
NpSIMBIX M3MEPEHUM, NpU ITOM KOHCTPYHUPOBAaThb YCTAHOBKY, (HUKCHPOBAaTh pe3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TaOnull U rpadukoB, Jenarhb
BBIBOJIBI 10 pe3yJIbTaTaM MCCIIEAOBAHMS;

co0oaTh npaBuiia O€30MACHOrO TPyAa NpH MPOBEICHUU HCCIENOBAaHUN B pamMKax
y4e0HOro 3KCIEPUMEHTa, Y4eOHO-MCCIIEN0BATENbCKOM U IPOEKTHON JEATEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a00OpaTOPHOr0 000PYI0BaHUS;

pemaTe pacyéTHBIE 3aJadd C SBHO 3aJaHHOM (M3UYECKOM MOJENbI0, HCIONb3Ys
¢busznyeckue 3aKOHBl M TPHUHIMIB, HAa OCHOBE aHalMW3a YCJIOBUS 3aJauyd BBIOMpAThH
(PU3BHYECKYIO0 MOJICITb, BBIICIATh (PU3UYECKUE BEIMYMHBI U (POPMYJIbI, HEOOXOAUMBIC IS €&
pelieHusi, TPOBOAUTH pPAcYETHl M OLEHWBATh PEalbHOCTh MOJIYYCHHOIO 3HAYCHHS
(U3NYECKOI BETMYHHEI;

pelaTh KaueCTBEHHBIE 3a/1aUl: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOUKY
paccyXIeHUH C OIopoil Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TPH PELICHWH Y4eOHBIX 3aJa4 COBpPEMEHHbIe HH(OPMALUOHHBIE
TEXHOJIOTUU IS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALlUN U IIPECTaBICHUs YueOHOU 1



HAy4YHO-TIONMYJISIPHON MHGpOpMAILUKU, MOJYyYEHHOW W3 PA3JIMYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJIy4aeMyto HH(POPMAIHIO;

IPUBOAUTD IPUMEPBI BKJIa/1a POCCUICKUX U 3apyOexHBIX YUEHBIX -(DU3UKOB B pa3BUTHE
HayKH, 00BSICHEHHE ITPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

HCIOJIB30BATh TCOPECTUYCCKUE 3HAHUA I10 (1)I/IBI/IK6 B HOBC@I{HeBHOﬁ KHU3HU [OJIA
obecrieueHns: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMu U TEXHUUYECKUMH yCTPOHCTBAMHU,
JUISl COXPAHEHUS 3/T0POBhS U COOJTIOJICHHSI HOPM DKOJIOTHUYECKOTO MOBEICHHS B OKPY)KAIOIIEH
cpene;

paboTaTh B TpyNINE C BBHIMOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJEH, MIAHWPOBATh
paboTy Tpynmbl, palMoOHAIBHO paCIpeAcsTh 005S3aHHOCTU U TUIAHUPOBATH JIEATEIHLHOCTH B
HECTAaHAAPTHBIX CUTyalludX, aACKBATHO OLCHUBATH BKJIAJA KAKAO0Ir'0 U3 YUACTHHUKOB I'PYIIIbI B
pelIeHne paccMaTpuBaeMoi MPOOIIEMBI.

K kxonmy oOydenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXKaTh CHOPMHUPOBAHHOCTD Y 00YHAIOLIMXCS YMEHU:

JEMOHCTPUPOBATh HA IIPUMEpax pojib U MeCTO (pU3uKU B OPMUPOBAHUU COBPEMEHHON
Hay4HOM KapTHHBI MUpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKHU U TEXHOJOTHUH, B IPAKTUYECKOU
JeATeNbHOCTH JIFOJIEH, 1IeIOCTHOCTh U €AMHCTBO (PU3NUECKOI KapTUHBI MUDA;

YUUTHIBATh TPaHUIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX Mojeneil: TouedHbIH
UIEKTPUUECKUI 3apsifl, JIyd CBETa, TOUEUHBIMH MCTOUYHUK CBETa, SiA€pHAs MOJAENb aToMa,
HYKJIOHHAsi MOZIeTIb aTOMHOTO AIpa IIPU PELIeHnU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (puznyeckue sBICHUS (IIPOLECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
SJIEKTPOJAMHAMUKA W KBAaHTOBOM (DM3MKU: DJIEKTPUYECKas MPOBOJUMOCTH, TEIJIOBOE,
CBETOBOE, XWMHUYECKOE, MArHUTHOE JCUCTBUSA TOKA, B3aMMOJACHCTBUE MAarHUTOB,
JJICKTPOMAarHuTHas HMHAYKLHs, NCHCTBHE MArHUTHOIO IIOJII HAa IPOBOJHUK C TOKOM H
OBUKYIIMHCS — 3apsill, JJIEKTPOMAarHUTHblE KOJI€OAHMsI M BOJHBI, IPSMOJIMHEIHOE
pacrpocTpaHEHHE CBETa, OTPAKEHUE, MpeJoMieHHe, HHTepdepeHuus, Iudpakuus Hu
nojsipu3alusl CBeTa, JHUCIepcHsl cBeTa, (QoTro3nekTpuueckuil 3¢dext (poroddpdexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JIMHENYATOr 0 CIIEKTPa aToMa BOAOPOAa, ECTECTBEHHAS U
HCKYCCTBEHHAs PalUOAKTUBHOCTb;

OIHMCHIBATh U3yYEHHBIE CBOICTBA BELIECTBA (IEKTPUUECKHE, MATHUTHBIE, ONITUYECKUE,
AIEKTPUUECKYI0 IPOBOJUMOCTb  Pa3JMYHBIX CpPel) M  DIEKTPOMArHUTHBIC  SIBJICHMUS
(mporecchbl), HCHONB3Ys (U3UUECKUE BEIMYUHBL JJIEKTPUUYECKHM 3apsi, CHJa TOKa,
AIEKTPUUECKOE HANPSIKEHUE, DIIEKTPUUYECKOE CONPOTUBJIEHUE, PA3HOCTh IOTEHLIMAJIOB,
AJIEKTPOJABMKYIIasi cuia, paboTa TOKAa, MHAYKIHMS MAarHUTHOIO MOJs, cuila AMIiepa, cuia
JlopeHua, ”HOAYKTUBHOCTb KAaTYILIKH, SHEPIUsl dJIEKTPUUECKOrO0 U MarHUTHOIO I10JIEH, TIEPUOL
U 4YacroTa KojeOaHMH B KoJeOaTeIbHOM KOHTYpE, 3aps]l M cuja TOKa B Ipolecce
rapMOHHYECKUX AJIEKTPOMArHUTHBIX KoJiebaHuil, (POKyCHOE pacCTOSHUE M ONTHYECKas CUja
JIMH3BI, TIPU ONKMCAaHUM NPABWIIBHO TPAKTOBATh (PU3NYECKUN CMBICT MCIOIb3YEMBIX BEIUYHH,



uxX 00O3HAUYEHUs U E€IUHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLIME JAHHYI (PU3MYECKYIO
BEJIMYUHY C APYTUMHU BEJIUMUNHAMU;

ONUCHIBATh M3YYEHHbIE KBAHTOBBIC SIBJICHUS U IPOLIECCHI, MCHOJBb3YS (PulnyecKue
BEJIMYUHBL: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, SHEPrus U
uMIynabc (OTOHA, MEpUoj MOoiypachaga, dHEprus CBSA3W aTOMHBIX siep, NpU OMHCAHUU
MPAaBWJIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS U
€/IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEITUUYHHY C APYTUMHU
BEJIMUYMHAMU, BBIYUCIIATh 3HaUEHHE (PU3MUECKON BEINYUHBL;

aHAM3UPOBATh (PU3NUECKUE MPOLECCH U SIBJICHUS, NCIONIb3YS (PU3MUYECKHE 3aKOHBI U
NpUHLIMINBL 3akoH OMma, 3aKOHBI IOCJENOBAaTEIbHOIO W MApajuIeIbHOIO COEIUHEHUS
IIPOBOJHUKOB, 3aKoH Jlkoynsa—JIeHna, 3akOH JJIEKTPOMAarHUTHOM HWHIYKIUH, 3aKOH
MPSIMOJIMHEWHOT 0 paclpoCTPaHEHMsI CBETa, 3aKOHbI OTPAYKEHUS CBETA, 3aKOHBI IIPEIOMJICHUS
CBETa, ypaBHeHME OiHmTeNHHa 11 (oTodP(deKTa, 3aKOH COXPAaHEHUS HSHEPruH, 3aKOH
COXPaHEHHUS HUMIIYJIbCA, 3aKOH COXPAaHEHMsI 3JIEKTPUUECKOIo 3apsijia, 3aKOH COXPaHEHUs
MaccoBOI'0 4HCIIa, NOCTYyIaThl bopa, 3aKOH pajMoaKTUBHOIO pacnaja, Mpu 3TOM pa3jindarh
CIIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BbIPAXKEHUE U YCIOBUS (TPaHULBL,
001acTi) NPUMEHUMOCTH;

OIpeNeNATh HAllPaBJIEHUE BEKTOpa MHIAYKIIUM MAarHUTHOT'O OJIs IPOBOJAHUKA C TOKOM,
cwiibl Amniepa u cwibl JIopeHna;

CTPOUTh M OINHUCHIBATH H300pa)K€HHE, CO37]aBaeMO€ IJIOCKUM 3E€pKaJIOM, TOHKOM
JIMH301;

BBINOJHATh SKCHEPUMEHTHI 110 HUCCIEIOBAHUIO (PU3MUECKUX SBICHUH M MPOLECCOB C
UCIIOIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHH: MpH 3TOM  (QOPMYIHPOBATH
npoOieMy/3agadyy W THIOTE3Y Yy4eOHOro JKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
IIPEJI0AKEHHOI0 000py10BaHNUs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BBIBOJBI;

OCYILECTBIIATh MPSIMBbIE U KOCBEHHBIC M3MEpPEHHsS (HU3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHS U HCIOJIb30BaTh M3BECTHBIE METO/BI OIEHKH
MOTPELIHOCTEN U3MEPEHHUI;

UCCIIEZIOBATh 3aBUCHUMOCTH (U3WYECKUX BEIUYMH C HCIOJIb30BAaHUEM IPSAMBIX
U3MEpPEHUM: NIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3Y/IbTAThl MOJIYyYECHHOU
3aBUCUMOCTH (U3UYECKMX BEJIMYMH B BHUAE TaOIMI M Tpa@UKOB, J€JaThb BBIBOABI IO
pe3yJibTaTaM HCCIeI0BaHUS;

coOJrofiaTh mpaBuia 0€30MacHOrO TpyJda IpU MPOBEIEHUM HCCIEIOBAaHUN B paMKax
y4eOHOro SKCIEepUMEHTa, Yy4yeOHO-MCCIEeI0BATENbCKOH U MPOEKTHOH JeATelNbHOCTH ¢
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB M J1a00paTOPHOTr0 000py10BaHMUS,

pemiath pacyéTHBIC 3aJladyd C SIBHO 3aJaHHON (PU3WYECKON MOENbI0, HCIONb3Ys
¢u3nueckue 3aKOHbl M IPUHIUIBI, HAa OCHOBE aHalIM3a YCJIOBHS 3aJayd BbIOMpATbH
(UBNYECKYIO MOJIeNb, BBIIENATh GU3NIECKIE BEIUINHBI U (DOPMYIITBI, HEOOXOAUMBIE NS €€
pelieHus, NPOBOJUTh PAacy€Tbl M OLEHUBATH PEATBHOCTh IOJIYYEHHOIO 3HAYECHMS
(U3NYECKOI BETMYHHEI;

pelaTh KaueCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIEMIOUYKY
paccyXIeHul ¢ Ormopoil Ha U3yYeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS,



UCMOJb30BaTh MpPU pELIeHHH Y4eOHBbIX 3aJad COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTUU IS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN U IIpeJCTaBICHUs Y4eOHOH 1
HAy4YHO-TIONMYJISPHON MH(pOpMALUU, MOJYYCHHONU W3 PA3JIMYHBIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIY4aEMYIO HHPOPMALUIO;

OOBSICHATh MPUHIUIBI JACHCTBUS MAallMH, NPHUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh YCJIOBUA UX 0€30IacCHOr0 UCMOIb30BAaHUS B TOBCEHEBHOM KU3HU;

MPUBOAUTD MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOexHBIX YUEHBIX -(DU3UKOB B pa3BUTHE
HayKH, B 00BsCHEHHUE IPOLIECCOB OKPYXKAIOIIETO MUPa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS 1O (HU3UKE B TIOBCEIHEBHOW JKU3HU JUIA
obecrieueHus1 6€30MACHOCTH MPH OOpAIEHUH ¢ MPUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH,
JUIl COXPaHEHHUs 3710POBbsl U COOJIIOJIEHUSI HOPM SKOJIOIMUECKOIo IOBEIEHUS B OKpYXarouei
cpene;

paboTaTh B IpyIIe C BBINOJIHEHUEM DA3JIMYHBIX COLMAJIBHBIX pOJIEH, MJIAHUPOBATH
paboTy Ipynmbl, palliOHAIBHO paclpeleisTh 0053aHHOCTU U IIJIAHUPOBATh AEATEIbHOCTH B
HECTaHJAPTHBIX CUTYAlUAX, aI€KBATHO OLICHUBATh BKJIAJl KaXK10I0 U3 YYaCTHUKOB I'PYIIIHI B
pelieHue paccMaTpuBaeMoun IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHOBaHUue KosnyecTBo 4yacoB
Ne DJieKTpOHHbIE (LM poBbIe)
pas3jgeyioB M TeEM KonTpoabHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTesbHbIE pecypchl
nporpaMmmal padoThI padoThI
Paznen 1. DU3UKA U METObl HAYUYHOI'O IIO3HAHUSA
11 ®du3uKa 1 METOIBI 5 bubmorexa [IOK
' HAYYHOrO MIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6morexa IIOK
2.1 K 5
HHEMaTHiE https://m.edsoo.ru/7f41bf72
bub6morexa IIOK
2.2 7
flumamiica https://m.edsoo.ru/7f41bf72
53 inO:He 6 1 1 bubmmoreka [JOK
. XpaHEHUS B
P https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 1 bubmotexa [JOK
' KHHETUYIECKOM https://m.edsoo.ru/7f41bf72
TEOpUHU
3.2 OCHOBBI 10 1 bu6mmoreka [JOK



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

TEPMOJIMHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTHsle
33 COCTOSIHUS 5 but6moreka [JOK
BemiecTBa. ®a3oBbie https://m.edsoo.ru/7f41bf72
TIePEXOIBI
Htoro no pazneny 24

Paznen 4. JIEKTPOJUHAMMUKA

4.1 DneKTpoCcTaTUKA 10 bubmorexa [IOK
' P https://m.edsoo.ru/7f41bf72
ITocTossHHBIHM
42 AIEKTPUYECKUIN TOK. 12 bu6motexa [IOK
' Toku B pa3IM4HBIX https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68

I[TPOTPAMME



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

11 KJIACC

HauMeHOBaHue KoauuecTBo 9acos
Ne DJieKTpOoHHbIE (LM poBbIe)
pa3iesioB U TEM KonTpoJbHbie IIpakTHyeckue
n/n Bceero oOpa3oBaTesibHbIE pecypchl
NMPOrpamMMabl padoThbl padoThbI
Pazgen 1. QJIEKTPOJIMHAMMKA
M .
11 3 aerHHT:O; Honea 11 1 3 bubmmoreka [JOK
. JIEKTPOMArHUTHAS
P https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWS 1 BOJIHBI
MexaHn4ecKne 1
21 S IeKTDOMA . 9 1 bubmmoreka [IOK
. JICKTPOMAarHUTHEI
p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
M
., €XaHUYECKHE U - . BuGmiorexa LIOK
. 3JEKTPOMArHUTHEIE
p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmorexa [IOK
2.3 (0] 10 1 3
fra https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI celraIbLHON

3.1 TEOPUH 4 1 bubnunorexa [JOK
| ’ https://m.edsoo.ru/7f41c97c
OTHOCUTCIIbHOCTHU
Hroro nio pazgeny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pazgea 4. KBAHTOBAS ®U3UKA

41 DJeMeHThl KBAaHTOBOM 5 1 but6moreka [JOK
' OITHKH https://m.edso0.ru/7f41c97c
bubmorexa [IOK
4.2 4
Crpoctne atoma https://m.edsoo.ru/7f41c97c
bubmorexa [IOK
4. A
3 TOMHOS JAPO > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

51 DJIeMEHThI aCTPOHOMUH 7 1 bubmmoreka LIOK
U acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 Oo6o0maromiee 4 bu6morexa IIOK
MOBTOPEHHE https://m.edsoo.ru/7f41c97c
HWroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 6

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

ITIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
. Tema ypoka KoaunuecrBo JueKkTpoHHBbIE HM(pPOBbIE 00pa3oBaTeIbHbIE Pecypchl
4acoB
Bcero KonTtpoJbHbIe IIpakTHnyeckue
padoThI padoThbI
dusuka ayka o one. Ha € METO Brbmiorexa LIOK
W3WKa — HayKa O Ipu . HBIC METO/IbI
1 Y PAPOA - A 1 https://m.edsoo.ru/ff0c32
MO3HAHUS OKPYIKAIOIIEr0 MHIpa o2
Ponb 1 Mecto ¢pusuku B popMupoBaHun bubmoteka [JOK
2 COBPEMEHHOW HAayYHOM KapTHHBI MUPA, B 1 https://m.edsoo.ru/ff0c33
MNPaKTUUECKON JIESITEIIbHOCTH JIIOJIei €6
Mexannueckoe aBmxenrne. OTHOCUTEILHOCTD bubmioreka [IOK
3 MEXaHUYECKOro JBMKeHHS. [IepeMenieHue, 1 https://m.edsoo.ru/ff0c35
CKOpOCTb, YCKOpPEHHUE 08
bu6mmoreka [JOK
4 PaBHOMEpHOE MPSIMOIMHEHWHOE IBUKCHU 1 https://m.edso0.ru/ff0c36
20
bubmioreka [IOK
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBUKECHHE 1 https://m.edsoo.ru/ff0c37
2e
CBoOonHOE najieHue. Y CKOpeHre CBOOOHOrO bubmmorexa LIOK
B HOE IaJICHHE. HUE CB HOT
6 A A P A 1 https://m.edsoo.ru/ff0c39
naJCHUS
cc
7 KpuBonuneitHoe aBukenue. J[Buxenue 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

MaTepUaTbHON TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3a
da

[TpuHnun otHOCUTENbHOCTH [ anmues.

bu6mmoreka [JOK

8 WuepimanbHble cCHCTEeMbI 0TcueTa. [1epBblil 3aK0H https://m.edsoo.ru/ff0c3b
Hsrotona e8
bubmioreka [IOK
9 Macca Tena. Cuna. [TpuHimmn cynepnosnumvl CHJL. https://m.edsoo.ru/ffoc3b
Bropou 3akon HeroToHa 11151 MaTepuaibHOW TOUKH o8
bubmioreka [IOK
10 | Tperuu 3akoH HeloTOHA 111 MaTepHAIbHBIX TOUCK https://m.edsoo.ru/ff0c3b
e8
3aKkoH BceMUpHOro taroreHus. Cuia TsxecTH. Bubmorexa LIOK
11 https://m.edsoo.ru/ff0c3d
[epBast kocMu4ecKasi CKOPOCTh 00
bu6mmoreka [JOK
12 | Cuna ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e
18
Cuna Tpenns. Koaddunuent tpenus. Cuna bubmotexa [JOK
13 COIPOTHUBJICHHS TPH JIBHXKCHUH TeJia B )KUIKOCTH https://m.edsoo.ru/ffOc3f
WJIU Ta3e 76
ITocTynarenbHOE U BpalllaTeIbHOE IBUKEHUE bubmotexa [JOK
14 | abconroTHO TBEPAOro Tena. MomeHT cuibl. [lieuo https://m.edsoo.ru/ff0c41
CUJIbI. Y CIIOBHSI PAaBHOBECHS TBEPAOIO TENa a6
Nmnynsc MaTepuanbHON TOYKHU, CUCTEMBI bubmoteka [JOK
15 MaTepuaTbHBIX ToueK. IMIynbc cuibl. 3aKoH https://m.edsoo.ru/ff0c43

COXpPaHCHHU UMITYJIbCA. PeakTuBHOC JABHXXCHUC

dé



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

PaGoTa u MonHOCTh cuJibl. KuHEeTHYecKast SHeprus

bu6moreka [JOK

16 MaTepuanbHON Touku. Teopema 00 M3MEHEHUN https://m.edsoo.ru/ff0c45
KMHETUY €CKOW SHEPTrUu 02
IToreHumanbHas SHEPrusl.
[TorennmanbHas SHEPTUs ynpyro neGopMupoBaHHOW
P yupyr popmrp bu6mmoreka [JOK
MPYXKUHBI.
17 by https://m.edsoo.ru/ff0c46
[lorenuuanbHas sHEprus Tena BOJIM3HU MOBEPXHOCTH 1a
3emim 4a
[ToreHMaNbHBIC U HEMOTCHIIMAIBbHBIC CUJIbI. CBA3b
5 bu6mmnoreka [JOK
a0O0Thl HEMOTCHIIMAIBHBIX CHJI C U3MEHEHUEM
18 p - https://m.edsoo.ru/ff0c47
MEXaHUYCCKOW SHEPIUU CHCTEMBI TeJl. 3aKOH 3¢
COXpaHEHHUSI MEXaHUYCCKOU SHEPTrUn -
19 JlaboparopHas paborta «/3yueHue nBukeHus Opycka
110 HAKJIOHHOM TIJIOCKOCTH
K 5 K bu6moreka [JOK
OHTpOJIbHAs paboTa no TeMe «KnuHemaTuka.
20 P P https://m.edsoo.ru/ff0c4b
Junamuka. 3aKOHBI COXpaHEHHS B MEXaHUKE» 74
0 . bu6moreka [JOK
CHOBHBIE MTOJIOXKEHUS MOJIEKYISIPHO-KMHETHYECK O
21 Y https://m.edsoo.ru/ffocad
teopuu. bpoyHoBckoe nuwxkenune. Juddysus o
XapakTep ABUKEHHUS U B3aUMOJICHCTBHS YaCTHUII
22 BeliecTBa. Moies CTpOCHHUS Ia30B, KUIAKOCTEH U
TBEPBIX TEI
93 Macca monekyin. KonnuecTBo BemecTna.

[TocrositnHas ABoraapo



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

TennoBoe paBHOBecue. Temneparypa u eé

24
n3mepenue. [llkana remneparyp Llenbcus
bu6mmoreka [JOK
25 | MWneansusrii ra3 B MKT. OcHoBHOe ypaBHeHne MKT https://m.edsoo.ru/ffOc4f
de
AOconroTHas TeMIiepaTypa Kak Mepa CpeaHe bubmuotexa [JOK
26 KHHETHYECKON SHEPIMH JBUIKCHHS MOJICKYJI. https://m.edsoo.ru/ff0c51
VYpaBaenue Menaeneea-Knanelipona le
27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI
JlabopaTopnas pabora «ccnenoBanre 3aBUCUMOCTH
28 MEX/Iy apaMeTpaMu COCTOSHUS Pa3pekKeHHOT O
rasza»
M3ompoliecchl B uealbHOM r'a3e U UX rpaduueckoe bubmoteka [JOK
29 npencrasienre KonTponbHas paboTa mo reme https://m.edsoo.ru/ff0c57
«OcHoBbl MKT» Oe
BHyTpeHHss SHEPrHsl TEPMOTUHAMUYCCKOH CHCTEMBI
YIP 11 o6 P P K bu6mmoreka [JOK
U CIIOCOO0BI €€ n3MeHeHus1. Komm4aecTBO TemIoThl |
30 https://m.edsoo.ru/ff0c59
paboTa. BHyTpeHHsIs SHEPTUsl OJHOATOMHOTO 59
U7eaJbHOro ra3a -
bubmioreka [IOK
31 Busl Tenonepenaun https://m.edsoo.ru/ff0c5c
36
. bubmotexa [JOK
VY nenpHasa TemoeéMKocTh Beniecta. KonuuectBo
32 . https://m.edsoo.ru/ff0c5¢c
TEIUIOTHI TIPU TEeIUTonepeaade. AnuadaTHBIN poIece 36
33 [lepBblii 3aKOH TEPMOJTUHAMUKY U €TI0 IPUMEHEHUE K bubmotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Hu3omponeccam

https://m.edsoo.ru/ff0c5ef
c

HeoGpatumocts mporiecco B npupoze. Bropoit

bu6mmoreka [JOK

34 https://m.edsoo.ru/ff0c62
3aKOH TePMOJUHAMUKH
30
bubmioreka [IOK
35 [Mpunnun aevicrus u KI1/] TeryioBoii ManmHb https://m.edsoo.ru/ff0c60
Oa
36 Iuxn Kapuo u ero KIT/]
37 DKOJIOrH4YecKre Mpo0IeMbl TEIIOHEPTeTUKH
bu6moreka [JOK
06006 i M .
38 obuaromit ypox «Monexyzapuas pushica https://m.edsoo.ru/ff0c69
OCHOBBI TEPMOJIMHAMUKI 38
KontponpHas pabota o teme «Morek a brbmorexa LIOK
HTPOJIbHAS Ta M0 TEM JICKYyJISIpHAS
39 P P P https://m.edsoo.ru/ff0c6a
¢usnka. OCHOBBI TEPMOTMHAMUKI 50
[TapooOpa3zoBanue u KoHACHCaIus. Mcnapenue u bubmotexa [JOK
40 | xwumeHue https://m.edsoo.ru/ff0c63
b6
AOcCoIIt0THas! 1 OTHOCUTENIBHAS BIAXKHOCTh BO3/1yXa Bubmmorexa [OK
JIOTHAsI U OTHOCHTEIIbHAS BJIIAYKHOCTh B .
41 . AYx https://m.edsoo.ru/ff0c64
Hacepienssli nap
dg
TBépnoe Teno. Kpucrammueckue u amopdHbIE Tena. bubmoteka [JOK
42 | AHHM30TpOIUS CBOMCTB KpUCTaLioB. JKujikue https://m.edsoo.ru/ff0c65

KkpucTauibl. CoBpeMeHHbIE MaTepuabl

f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

[lnaBnenue u Kpuctad3anus. Y ienbHas TerioTa

bu6moreka [JOK

43 https://m.edsoo.ru/ff0c67
rtaBnerus. CyOmumanmst 08
bu6mmoreka [JOK
44 YpaBHEHUE TEMIOBOro OanaHca https://m.edsoo.ru/ff0c68
20
DnekTpu3anus Tesn. DJIeKTpudeckuu 3apsai. /IBa Buna Bubmiorexa LIOK
45 pr3all ) P pAL. A https://m.edsoo.ru/ffOcéb
AJIEKTPUUYECKUX 3apPsiI0B cc
[IpoBOIHUKH, TUITEKTPUKU U TTOITYITPOBOIHUKH Bubmmorexa [OK
46 POBOZ  Jl p YHpOBOA ’ https://m.edsoo.ru/ffOcéb
3aK0H COXpaHEHHS JIEKTPUUIECKOT 0 3apsiia cc
B3aumonencTBue 3apsaoB. 3akon Kynona Bubmmorexa LIOK
MMO/ICUCTBU SJ1OB. H KynoHa.
47 A - AL . 4 https://m.edsoo.ru/ff0c6e
ToueyHBbIH PNEKTPUUECKUN 3aPS]T ol
Hanpsx€nnocts anexkrpudeckoro mosst. [Ipuanun bubmmoreka LIOK
48 CYIEPIIO3UIINHN DJICKTPUUCCKUX TToJIeH. JInHun https://m.edsoo.ru/ff0c6d
HaNPsSHKEHHOCTH 2
Pa6ora cun anexkrpocratuueckoro noiist. [loreniuan Bubmiorexa LIOK
49 P ’ Hual https://m.edsoo.ru/ffOc6f
Pa3HocTh noTeHnanos
00
[IpoBOIHUKY U TUATCKTPUKU B 3JIEKTPOCTATHUECKOM Bubmmorexa [OK
50 poBoA 8 P P https://m.edsoo.ru/ff0c70
nosie. JluamekTpudeckas MpOHUIIAEMOCTh 18
bub OK
ol OnekTpoéMkocTb. Konaencatop momorexa I

https://m.edsoo.ru/ff0c71



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

26

DIIEeKTPOEMKOCTb IIJIOCKOr0 KOHIEHCATOpa. DHEPrHusl

bu6mmoreka [JOK

52 https://m.edsoo.ru/ff0c72
3apsHKEHHOTO KOHJIEHCAaTOpa 0
53 JlabopartopHas pabota "M3MepeHne a1eKTpoEMKOCTH
KOH/ieHcaTopa"
[IpyHUMD AECTBUS U TPUMEHEHHE KOHIEHCATOPOB,
54 KOITMPOBAJILHOIO alllapaTta, CTpPyHHOr0 IPUHTEPA.
DnexTpocTaThyeckas 3aluTa. 3a3eMieHue
AJIEKTPONPHUOOPOB
bu6mmnoreka [JOK
55 KonrponsHas pabora mo reme "DinekTpocraTuka” https://m.edsoo.ru/ff0c8c
56
DJIEKTPUYECKUM TOK, YCIIOBUS €ro CyIIeCTBOBAHHUS.
56 IToctosnnsli Tok. Cuina Toka. Hanpspokenue.
Conportusnenue. 3akoH Oma JJIs1 y4acTKa LHenu
ITocnenoBarenpHOE, NapaNIENbHOE, CMEIIAHHOE bubmioreka [IOK
57 COeJIMHEHHE TPOBOAHUKOB. JlabopaTtopHas pabora https://m.edsoo.ru/ff0c74
«M3yueHne cCMEUIaHHOTO COeTUHEHHS PE3UCTOPOBY fo
PaGoTa 1 MOIIHOCTB 3JIEKTPUUYECKOTO TOKA. 3aKOH bubmorexa TIOK
58 https://m.edsoo.ru/ff0c78
[xoyisa-Jlenna
38
3axoH Oma J1J1s TOJTHOM (3aMKHYTOM ) 3JICKTPUY €CKOH BuGmorexa LIOK
59 nenu. Kopotkoe 3ambikanue. JlaboparopHas padora https://m.edsoo.ru/ffoc7a

«M3mepenune D/1C ncTouHnKa TOKa U €ro
BHYTPEHHETO CONMPOTUBIICHUS

€0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

DJIeKTPOHHAS MPOBOAMMOCTD TBEPABIX METAIIOB.

60 3aBUCHMOCTh CONPOTUBIIEHUSI METAJUIOB OT
Temiiepatypbl. CBepXIpOBOJUMOCTb
DIIEeKTpUYECKUH TOK B Bakyyme. CBOMCTBa

61 AIIEKTPOHHBIX MyYKOB
[TonynpoBOIHUKY, UX COOCTBEHHAS M TPUMECHAsI bubmmoreka [IOK

62 poBOAUMOCTh. CBOWCTBA P—N-IIepexoa. https://m.edsoo.ru/ff0c84
[TonynpoBOJHUKOBBIE TPUOOPHI ae
DJIEKTPUYECKUH TOK B paCTBOPAX U pacliaBax bubmuorexa LIOK

63 SIIEKTPOIUTOB. DJICKTPOIUTUUECCKAS U CCOIIHAITHSL. https://m.edso0.ru/ff0c82
DJeKTposn3 ba
DNeKTpUYECKUU TOK B razax. CaMocTOsATEIbHBIW U Bubmmorexa LIOK

64 . https://m.edsoo.ru/ff0c84
HECAMOCTOATENBHBIN pa3pan. Monnus. [1masma a6
DNEeKTpUYECKrE TPUOOPHI U YCTPOHCTBA U UX bubmotexa [JOK

65 NpaKkTHYeCKoe MpuMeHeHne. [IpaBuia TeXHUKH https://m.edso0.ru/ff0c86
0e30macHOCTH fc

bu6mmoreka [JOK
66 O0600marmui ypok «JeKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88
be

KontponpHas pabota 1o reme «1eKTpOAHHAMUKA. bubmuorexa LIOK

67 | TlocrosHHBIIA dMEKTpUYECKHid TOK. TOKHU B https://m.edsoo.ru/ff0c8a
pa3IMYHBIX CpELaX» 8a

68 PesepBHbIi ypok. O6o0maromumii ypok mo remam 10 bubmoteka [JOK

Kjacca

https://m.edsoo.ru/ffOc8f



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/ Tema ypoka KosunuecrBo JueKkTpoHHBbIE HM(pPOBBIE 00pa3oBaTeIbHbIE PecypChl
n 4acoB
Bcero KonTposabHbie IIpakTuyeckue
padoThI padoThI
ITocTossHHBIEC MAarHUTHI M UX B3aUMOZCHCTBHE. bu6moreka [IOK
MaruuTHOE 10J1e. BEeKTOp MarHUTHOW MHYKIIUU. 1 https://m.edsoo.ru/ff0c97
JInHMM MarHUTHOW MHIYKLUU 78
MarsuTHoe 1oJie IpoBOJHUKA C TOKOM. OIBIT Bubmorexa LIOK
N 1 https://m.edsoo.ru/ff0c98
Opcrena. BzaumozeicTBre NpoBOJHUKOB C TOKOM fo
JlabopartopHas paborta «/3ydyeHne MarHuTHOTO brbmorexa LIOK
1 1 https://m.edsoo.ru/ff0c98
MOJISL KATYIIKH C TOKOM» fo
€MCTBME MAarHUTHOTO ITOJISI HA TIPOBOJTHUK C
”ll“IOKOM. Cuna Amrnepa. Ha6opaT0§Haﬂ pabora Bubmorexa LIOK
N 1 1 https://m.edsoo.ru/ff0c9a
«MccnenoBanue AeCTBUS TOCTOSIHHONO MarHUTa 0
Ha PAMKy C TOKOM» —
JleficTBHE MarHUTHOTO ITOJIA Ha ABUXKYILYIOCA bu6muotexa LIOK
sapspkeHHyro yactuiy. Cuna Jlopenma. Pabora 1 https://m.edsoo.ru/ff0c9d
cuiel Jlopeniia f4
OnexkrpomaruuTHas HHAyKUMs. [loTok BekTopa
MarHuTHOW UHAYKIMU. DJ]C nHAYKIMU. 3aKOH 1

JIEeKTpOMarHuTHou nHaykuuu dapanes



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

JlabGopaTopHas pabora «lccnenoBanue siBICHHUS

bubmmoreka [IOK

7 N https://m.edsoo.ru/ffOcal
AIIEKTPOMATrHUTHON HHTYKIIUN) 50
WNHpykTtuBHOCTSE. SIBiieHne camonHaykuuu. J/(C bu6mmoreka [IOK
8 CAaMOWHYKIIMH. DHEPTUsi MArHUTHOT'O ITOJIS https://m.edsoo.ru/ff0ca6
KaTyIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE ITOJIe 00
TexHuueckue ycTpoicTBa U X IPUMEHEHHE:
9 MOCTOSIHHBIE MarHUTBI, 2JIEKTPOMAarHUTHI,
AIIEKTPOJBUTATEIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS T1€Yb
10 PesepBHbIil ypok. MarautHoe mnoue.
DneKTpoMarHuTHast MHAYKIIUS
0606 . M bu6morexa [IOK
obmaromuii ypok «MarHuTHoe moJie.
11 yP https://m.edsoo.ru/ffOcab
DneKTpOMarHuTHasE MHIYKIUS 89
K 5 M bu6mmoreka [IOK
OHTpOJIbHAS paboTa 1o TeMe «MarHUTHOE ToJIe.
12 P P https://m.edsoo.ru/ffOcad
DNeKTpOMarHuTHAS WHTYKIIHSI 58
CB0OOHBIE MEXaHUYECKUE KOIeOaHHUSL.
bu6mmoreka [JOK
["apmonnueckue konedanus. Y paBHeHHE
13 . https://m.edsoo.ru/ffOcaf
rapMoHUYecKuX konebanuid. [IpeBpamienue 06
SHEePrUH —
JlabopaTopnas pabora «ccnenoBanue
14 3aBHCUMOCTH TTEPUO/Ia MAJIBIX KOJIeOaHUH Tpy3a Ha
HUTH OT JJIMHBI HUTU U MACChI TPy3a»
15 KosiebaTenbHBIN KOHTYD. bu6mmoreka [TOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

CB0OOIHBIC AIICKTPOMArHUTHBIE KOJICOaHHS B
U7caTbHOM KOJeOaTeIbHOM KOHTYPE.
AHaNOTHsI MeXITY MEXaHUYECKUMU H
AJIEKTPOMArHUTHBIMH KOJICOAaHUSIMH

https://m.edsoo.ru/ffOch8
20

®opmyna ToMcoHa. 3aKOH COXpaHEHUs SHEPIUU B

but6moreka [JOK

16 https://m.edsoo.ru/ff0ch9
UJeIbHOM K0JIeOATEIIbHOM KOHTYpE ol
[IpencraBieHue o 3aTyXalMUX KOJIeOaHUSIX.
Bp 4 5 bub6moreka [JOK
BIHY/1€HHbIE MEXaHUUYECKHE KOJIEOaHU.
17 Y https://m.edsoo.ru/ffOcbb
Pe3zonaHc. BbIHYX1€HHbBIE 3J1IEKTPOMAarHUTHbIE 36
KoJieOaHuUsI -
[Tepemennbid TOK. CMHYCOMAATbHBIN T1€PEMEHHBIH
P v Y N P Bu6morexa [IOK
TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMILIUTYAHOE
18 . P Y https://m.edsoo.ru/ff0cbd
U JICKCTBYIOIIEE 3HAUCHNE CHIIBI TOKA U 34
HaIPSHKCHUS -
19 Tpaucdopmarop. [IponsBoncTso, mepenava u
noTpeOIeHHE SIIEKTPUIECKON SHEPTUU
VYeTpoilcTBO 1 MPaKTUYECKOE MPUMEHEHNE bubmmorexa [IOK
20 AIIEKTPUYECKOT0 3BOHKA, TeHEepaTopa MepeMEHHOT0 https://m.edsoo.ru/ff0cc3
TOKa, TMHUH dJIeKTponepesad 24
DKOJIOTMYECKHUE PUCKH MTPU MPOU3BOICTBE
anekTposHepruu. KynbTypa ucnonb3oBaHus
21 AJIEKTPOIHEPTUHU B IMOBCEIHEBHOU KU3HU

KonTponbHas padbora 1mo teme
«DIEeKTPOMarHUTHBIE KOJICOaHMS



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

MexaHn4Y€eCcKu e BOJIHBI, YCIOBUS PaCIPOCTPAHEHUS.

bubmmoreka [IOK

22 [Tepuon. CkopocTh pacripoCTpaHEeHHS U JUIMHA https://m.edsoo.ru/ff0cca
BOJIHEBL. [Tonepeunsle ¥ MPOJOIBHBIE BOIHbI 54
3ByK. CKOpOCTbH 3BYKA. bubmmorexa [{OK

23 I'poMKOCTB 3ByKa. https://m.edsoo.ru/ffOccc
Bricorta Tona. Tem0p 3Byka Oc
DNeKTpOMarHUTHbIE BOJHBI, UX CBOMCTBA U bubmorexa LIOK

24 P ’ https://m.edsoo.ru/ffOccfe
ckopocTb. llIkana 3eKTpoMarHUTHBIX BOJIH 0

95 ITpuHIMIIBI paanoCBA3U U TeneBueHus. Pa3Butue
CpencTB cBsi3U. Pagnonokanus

bubmmoreka [IOK
26 Konrponsnas pabora «KoneOanust 1 BOJIHBI https://m.edsoo.ru/ff0cc6
f8

[IpsimonmHeHOEe pacnpocTpaHEHN e CBETa B bu6mmoreka [IOK

27 OJHOPOAHO# cpene. ToueuHbI HCTOUHHK CBETA. https://m.edsoo.ru/ff0cd3
JIyd cBera 20
Otpaxenne cBeTa. 3aKOHbI OTPaXKEHUSI CBETA bubmorexa IOK

28 P ) TP ' https://m.edsoo.ru/ff0cd4
[Toctpoenue n300paskeHUH B MIIOCKOM 3€pKaje c0
[Ipenomnenue ceeta. [lonHoe BHyTpeHHEE bubmmorexa [IOK

29 orpaxkenue. [IpenenbHbIN yTroJl MOITHOro https://m.edsoo.ru/ff0cd7
BHYTPEHHEI0 OTPAXKCHUS f6
JlabopaTtopHas pabota «3mMepeHue moka3aTe Bubmmorexa LIOK

TOpHAas T MEepeHHe I TeJIst
30 paTopHaz p P https://m.edsoo.ru/ff0cd6

MMpCJIOMIICHUA CTCKIIA»

1a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

Jlunzel. [TocTpoeHue n300pakeHUi B JIMH3E.

bubmmoreka [IOK

31 . https://m.edsoo.ru/ffOcdd
®opmyJia TOHKOM JIMH3BI. YBEJIUYECHHE JIMH3bI le
39 KonTponbHas pabora o teme «I'eomeTpruyeckas
OIITHUKA»
33 JlaGopartopHas pabota «lccienoBanne CBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cseta. CioxHBbIH cocTaB 0€10ro cBera.
34 IBer.
JlabopaTtopnas pabora «Habmonenne nucnepcuu
CBETa»
1 o T bubmmoreka [IOK
HTepdepenuus ceera. Judpakius ceera.
35 poeP ) P https://m.edsoo.ru/ffOced
JudpakunonHas peméTa 99
a 0 bu6mmoreka [JOK
OTEePEYHOCTh CBETOBBIX BOJH. [Tonmsipuzammst
36 P P https://m.edsoo.ru/ff0cfO
cBeTa
2e
37 Onrtuyeckre MpruOOPHI U YCTPOHCTBA U YCIOBHS UX
0€e301acHOro NpUMeHeHuUs
I'paHnLIBI IPUMEHMMOCTH KJIACCHYECKOW MEXAHUKHU. bubmotexa IIOK
38 [TocTynatel crienuaIbHOU TEOPUU https://m.edsoo.ru/ff0cf8
OTHOCUTEIHHOCTH 62
0 3 bu6moreka [JOK
THOCUTEJIbHOCTh OJTHOBPEMEHHOCTHU. 3aMe lJIeHU e
39 P https://m.edsoo.ru/ffOcfa
BPEMEHU U COKpAILlEHUE JUTUHbI 42
40 OHeprus U UMIYJIbC PEISITABUCTCKOW YaCTUILBI. bubmmorexa [{OK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

CBs13b MacChl € PHEPruen U UMITYJIbCOM. DHEPrus
MOKOS

https://m.edsoo.ru/ffOcfc
68

KonTponbHas pabora «Ontuka. OCHOBBI

but6moreka [JOK

41 . https://m.edsoo.ru/ffocf6f
CTEIHUAILHONW TEOPUU OTHOCHTEIBLHOCTH 0
o o I 3 bubmnoreka [IOK
42 otoHbl. Dopmyna [1nanka. DHEprus U UMITYJIbC https://m.edsoo.ru/ffocte
dboToHa
16
bu6 OK
43 OtkpsiTHE U HccaenoBanue Gorodddexrta. OnbITh hgp?;;;f::jasi.ru fffocffc
A.T. CroneroBa 4
3akoHbl poTodrddexTa. bu6morexa [IOK
44 YpaBuenue DuHmTerHa s potodddexTa. https://m.edsoo.ru/ff0d01
«Kpacnas rpanuna» ¢potordpdexra 5e
JlaBneHue cBera. bubmmorexa [JOK
45 Omerrel 1. H. JleOenena. https://m.edsoo.ru/ff0d04
XUMHUYECKOE JICHCTBUE CBETA a6
TexHUYEeCKHE YCTPOMCTBA M MMPAKTUIECKOE
46 npuMeHeHue: GOTOIEMEHT, (OTOIATIHK,
COJIHEYHas OaTapesi, CBETOANO]
Pewienue 3aa4 o reMe «2J1€MEHTHI KBAHTOBOM bubmmorexa LOK
47 a https://m.edsoo.ru/ff0d03
OIITUKH»
02
KontponbHas pabota 1o teme «ieme Bubmmorexa LIOK
HTPOJIbHAS Ta TI0 TEM TIEMEHTBI
48 P P https://m.edsoo.ru/ff0d17

KBAHTOBOM OITHKH

84



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

Monens atoma Tomcona. OnbiTel Pesepdopaa mo

bubmmoreka [IOK

49 https://m.edsoo.ru/ff0d09
paccesHurO o-uactull. [lnanerapHast Mojenb aToma 1a
but6moreka [JOK
50 [Tocrynater Bopa https://m.edsoo.ru/ff0d0a
fa
W3nydenue u norionieHre GOTOHOB IPH MEPEX0/Ie bub6moreka [JOK
51 aToMa C OJHOT'0 YPOBHS SHEPIHH Ha APYrou. Buisl https://m.edsoo.ru/ff0d0a
CIIEKTPOB fa
BonnoBsle cBOMCTBa yacTtull. Bonusel ne bpouis. bubmotexa LIOK
52 KopmyckynsipHo-BosiHOBOH Ayanu3M. CIOHTAHHOE https://m.edsoo.ru/ff0d0c
U BBIHY)KJIEHHOE U3TydeHHe a8
OtkpsiTHe pagunoakTuBHOCTH. OnbITH Pesepdopaa bu6morexa [IOK
53 10 ONPEICIICHNUIO COCTaBa PaJlO0aKTHBHOTO https://m.edsoo.ru/ff0d0f
U3ITy4eHUS d2
54 CaomictBa anbda-, 6era-, raMMa-u3IydeHUsl.
BrusiHue pasin0aKTUBHOCTH Ha )KUBBIC OPraHU3MbI
O g :
Horonsa, Athba-pactas. DeKTportsir biGorexa LIOK
55 - AIbpaTpactiai P https://m.edsoo.ru/ff0d11
MO3UTPOHHBIN OeTa-pacra. 62
[amma-uzny4eHue —
DHeprus CBsI3M HYKJIOHOB B s1pe. SnepHbie
peakiuu. SAnepusid peaktop. [Ipobiaemsl, bubmmorexa [IOK
56 HePCIIEKTUBbI, YKOJOIMYECKUE ACTIEKThI SACPHOH https://m.edsoo.ru/ff0d13

HHEPreTUKH.
KontponeHas paborta 1o reMe «ATOMHOE Spo»

56



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

S7

DneMeHTapHble YacTuilbl. OTKPBITHE MO3UTPOHA.
MeTozapl HAOIIOISHHS U PETUCTPALIUU
AJIEMEHTapHbIX YacTul. Kpyribli cTon
«DyH1aMeHTalIbHbIE B3aUMOIEUCTBHS. ENMHCTBO
($u3nYecKOW KapTHHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e
38

58

Bun 3B€3nqH0r0 Heba. Co3Be3ausl, SpKue 3BE3/TbI,
IUTAHETHI, UX BUANMOE aBrkenue. CoJiHeyHast
cucTeMa

59

Counante. CoyHeuHast akTUBHOCTE. M cTOUHMK
sHepruu CoJiHIa U 3BE3]

60

3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. 3BE3IbI
IJIABHOM I1OCIIEN0BATENBHOCTH. BHyTpeHHEE
CTPOCHUE 3BE3 .

CoBpeMeHHbIE TPEACTABICHUS O IPOUCXOKIECHNUN U
sBotonuu ConHIa U 3BE3]1

61

Muneunsid [1yTe — Hama ["anakTuka.
ITonoxenue u neuxenne ConHua B ['anakTuke.
INamaktuku. YEpHbIE OBIPHI B APAX TAIAKTHK

62

Bcenennas. Paz6eranue ranakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydenue. MerarajgakTuka

63

Hepemiennsie mpo6aemMbl aCTPOHOMUU

64

KoHTponbHas paboTta «DJ1eMEHThl aCTPOHOMUU U
acTpoU3uKUu»

65

O6o6maromuit ypok. Ponb ¢pusuku u actpoHomMuu B
SKOHOMUYECKOH, TEXHOJIOrNICCKOM, COIHAILHON 1



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

ITUYECKON chepax NesTeIbHOCTH YeIOBEKa

O6o06maromuii ypok. Pons u Mmecto puszuku u
66 ACTPOHOMUU B COBPEMEHHOU HayYHOU KapTUHE
MUpa

O606maromuit ypok. Ponb ¢pusznueckoit reopuu B
67 (opMHPOBAaHUU NPEACTABIEHUHN O (PU3HMUECKON
KapTUHE MUPa

O606maromuit ypok. Mecto pu3nueckoil KapTuHsl
68 MHUpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX [IPEJCTaBICHUMN O IPUPOLE

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» ®usuka, 10 knace/ Maxumes I.4., Byxosues b.b., Corckuiit H.H. mox pegakuueit
[TapdentneBoit H.A., AkunonepHoe obuiectso «M3aarensctBo «IIpocsenienue»

» ®usuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakuueit
[TapdentneBoit H.A., AkunonepHoe obuiectso «M3aarensctBo «IIpocBenienue»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUYUTEJISA
Caypos 10.A. ®usuka. [loypounsie pazpadorku. 10 kmacc. bazoBslit ypoBeHb
Caypos 10.A. ®usuxka. [Toypounsie pazpadortku. 11 kimacc. ba3oBsiii ypoBeHb

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
bubmmoteka [IOK - https://m.edsoo.ru/
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