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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO ypOBHS Ha YpPOBHE CPEIHEr0 OOIIETO
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOXKEHHWUW U TpeOOBaHMU K pe3ylibTaTaM
OCBOGHHUSI OCHOBHOW 00pa30BaTeNbHOM MporpaMmel, mpenctaBieHHbx B DI'OC
COQO, a Ttakxe c yuéroMm denepanbHO paboueld MporpaMMbl BOCHUTAHUS U
KOHLIETIIMKA TpernojaBanusi ydeOHoro mpeamera «Dusumka» B 00pa3oBaTelbHBIX
opranm3anmsix Poccuiickoit denepannu, pearns3yonmx OCHOBHbIE 00pa30BaTeIbHbIC
POrpamMMBl.

Copepxkanue mporpaMMbl 10 (U3MKE HamNpaBleHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAY4YHOM KapTHHBI Mupa oOyuarouuxca 10—11 kiaaccoB mpu odyueHun
ux (¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOIXOJA.
[Iporpamma 1o ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METAlpeAMETHBIM pE3yJibTaTaM OOyYEHHs, a TaKKe
YUUTBHIBAET HEOOXOIMMOCTbh peaM3allud MEXIPEIMETHBIX CBs3eld (U3BUKH C
€CTECTBEHHO-HAYUYHbIMU YUYEOHBIMU NIpeaMeTamMu. B Hell ompenensroTcsi OCHOBHbBIE
LEeau u3ydeHus (U3UKHU Ha YPOBHE CpPEAHEro OOIIero oO0pa3oBaHUs, MIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PM3HMKHU: JUYHOCTHBIE, METAPEIMETHBIE, PEIMETHBIE
(Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUIAHUpYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaMm oOydeHusl.

dusuka Kak Hayka o Haubosiee OOLMX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUECTBE
y4e0HOro mpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUN 00
okpyxatomeM wmupe. I[lIkoapHBIT Kypc GU3HKA — CHCTEMOOOpa3yIOIMUi s
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKAT
B OCHOBE TMPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouoiorueu, (Hhuanyeckou
reorpadueit m actpoHomueii. Mcroap30BaHne U aKTUBHOE NMPUMEHEHNE (DU3UYECKUX
3HaHUU OMpeeNsaeT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe
HHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IMOJYYEHHUSI HOBBIX MATEpPUAJIOB C
3aJlaHHBIMU CBOMCTBaMM W JApyrux. M3ydenue (U3MKU BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI Mupa  oOydyaroumuxcs, B
dbopMHUpOBaHUE YMEHHI MPUMEHATh HAYYHBIA METOJl TMO3HAHUS TPU BBITIOJHEHUU
UMU Y4eOHBIX UCCIIEIOBaHUI.

B ocHOBy Kkypca ¢u3uku i ypoBHS CpeIHEro 0011ero 00pa3oBaHus MOJIO0KEH
pAI Uaer, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLHUIIBI €70 OCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBHM C HEW Kype SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepual W3 BCEX Pa3/leioB (PU3UKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

2



Hoesn cenepanuzayuu. B CcOOTBETCTBHMM C HEH Marepual Kypca (usuku
o0beMHEH BOKpYr (u3nueckux Teopuil. Beaymmm B Kypce sBisercs
(GopMHUpOBaHUE TNPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNOpeanosiaraéT HUCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBS3M Pa3BUTHUSA
($u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HPAaBCTBEHHBIMU 1
HKOJIOTHYECKUMU IPOoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc Gusuku npeamnonaracT 3HaKOMCTBO €
IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTMYECKUX TNPWIOKEHUNA HU3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercss TOCPEACTBOM  BBEJCHHUS  3JIEMEHTOB
COJEpKaHUsl, MOCBSAIIEHHBIX 3KOJOTUYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE
CBSA3aHbl C PA3BUTUEM TEXHUKA W TEXHOJIOTHH, a Takke OOCYXIEeHHs MpodiieM
PAMOHAIBHOTO MPUPOIONOIB30BAHMS M 3KOJOTHUECKOW 0€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH HAa YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHMsl SBJISAIOTCS (u3nueckue Teopuu ((pOpMUPOBAHUE MPENCTABICHUM O
CTPYKTYype MOCTpO€HUs1 (U3HUECKOW TeopuHu, posn (yHAAMEHTAIBHBIX 3aKOHOB U
IIPUHLHAIIOB B COBPEMEHHBIX IPEACTABICHUSIX O MPUPOJAE, TPAHULAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOAX0A B Kypce (DUM3MKH peanu3yeTcsi Mpexse
BCEro 3a CUET OpraHU3alui 3KCIEPUMEHTAIbHOM JesTeIbHOCTH oOydaromuxcs. s
0a30BOro ypoBHS Kypca (DM3MKH — 3TO HCIOJb30BaHHE CHUCTEMBI (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no ¢usznke 0O0bEeTUHEHbI B OOIIUN CIHUCOK YYCHHUYECKUX MPAKTUUYECKUX PadoT.
Bbigenenue B yka3aHHOM IepedHe JaOOpaTOpHBIX padoT, MPOBOAUMBIX MAJIs
KOHTPOJISI U OLIEHKH, OCYILECTBISETCS Y4aCTHUKaMHU 00Opa3oBaTesbHOTO Ipoliecca
UCXO/I U3 OCOOCHHOCTEH MJIaHUPOBAHMS M OCHalIeHHs kaOuHeTta gusuku. [Ipu sToM
oOecrieuynBaeTcs OBJIAJIEHUE OOYyYarolMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIC
U3MEPEHHs], HWCCIIEIOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY
OTIBITOB I10 ITPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bosnproe BHUMaHUE YAENSETCA PELIEHUIO PACUETHBIX M KAYECTBEHHBIX 3a/ad.
IIpu >TOM I pacy€THBIX 3a1a4 NPUOPUTETOM SIBJISIIOTCS 3a1a4M C SIBHO 3aJlaHHOM
bu3MUecKol  MOJENbl0, TO3BOJISIONIME TPUMEHSTh M3Y4YEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOIO pasjesia Kypca, TaKk U HHTErpUpys 3HAHUA U3
pa3HbIX pas3zaesoB. J[I1 KauyeCTBEHHBIX 3a1ad IPUOPUTETOM SIBISIOTCS 3alaHus Ha
OO0BsICHEHHE MPOTEKaHUsI PU3NYECKUX SIBJICHUN U MTPOLIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyromue  BblOOpa  (U3MYECKOM  MOAENM  JUIsl  CUTyalluM  NPaKTUKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBercTBun ¢ TpeboBanusmu @I'OC COO k maTepHalbHO-TEXHUYECKOMY
o0ecrieueHn0 yuyeOHOro mporecca 0a30BbI YPOBEHb Kypca (U3MKM Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUs JOJDKEH H3ydyaTbCsl B YCIOBUSAX MPEIMETHOIO
KaOuHeTa (U3UKM WU B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKIa. B kabuHere (pu3MKu AOMHKHO OBITH HEOOXOAMMOE
n1abopaTtopHoe 000pyAOBaHUE ISl BHIMOJIHEHUS YKa3aHHBIX B MMPOrpaMMe 1Mo (PU3uKe
YUEHUYECKUX MPAKTUUECKUX pabOT U AEMOHCTPAaLlMOHHOE 000pyA0OBaHUE.

JleMoHCTpalMOHHOE ~ 00OpyJaoBaHHE  (OPMUPYETCS B  COOTBETCTBUM  C
OPUHLIAIIOM  MHUHUMAJIBHONH  JOCTaTOYHOCTH U OOECIEeYMBaeT  IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe 1o (u3uKe KIIOYEBBIX JEMOHCTpAlUi s
UCCIIEJOBAaHMSI ~ M3yYaeéMbIX  SBJIEHMH W  IPOLECCOB, OMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pyAOBaHHE JJIsi YYEHHMUECKHUX IPAKTUYECKUX padoT
dopmupyeTcss B BUAE TEMATHYECKHMX KOMILIEKTOB M OOECIEeYMBaeTcCsi B pacuére
OTHOTO KOMIUIEKTa Ha JBYyX oOOyvarommuxcs. TemarnuyecKkue KOMIUIEKThI
7a00paToOpHOTO OOOpPYAOBaHUS JOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMM LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

e (opmMupoBanue wuHTEpeca M CTPEMJICHHS OOYYAIOIIUMXCS K HAyYHOMY
U3YYEHUIO TPUPOAbI, Pa3BUTHE MX HWHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE NPEICTABICHUNA O HAyYHOM METOJE MO3HaHUA U (HOPMHpPOBAHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YE€HHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (opMupoBaHHE YMEHHHN OOBICHATD SBICHUS C UCTIOJIb30BAaHUEM (DHU3UUCCKHUX
3HAaHWU ¥ HAYYHBIX OKA3aTEIbCTB;

e (opMupoBaHHE TPEACTABICHUNA O polu (PU3UKK [ Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxenne 3THX Leneil oOecreynBaeTcs pElIeHHEM CIeNyIONMX 3aJad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

e MpUOOpETEHUE CUCTEMbI 3HAHUI 00 OOIMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHAX, BKIOYAS MEXaHWKY, MOJIEKYJSIpHYIO  (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

e (opMHpoBaHHE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHUS
(u3nyecKuX SBJICHUN B IPUPOJE U I IPUHATHS IPAKTUUECKUX PELIECHUH B
IIOBCEIHEBHOM JKU3HY;



e OCBOGHHE CIIOCOOOB pEIICHUS PA3JIMYHBIX 33a7ad C SBHO 3aJaHHOU
dbu3nueckol MOAENbl0, 3aad, MOAPA3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue GU3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHC (U3UYECKUX OCHOB W TPHUHIIMIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BJIMSHUS HA OKPY>KAIOILYIO
cpeay,

e OBJAJCHUE METOJIAMU CaAMOCTOSITEIIbHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
bu3MYecCKUX SKCIEPUMEHTOB, aHalM3a W MHTEpIpeTanuu WHGOpMaIii,
ONpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

e CO3JaHUE YCIOBUM IJisI Pa3BUTUS YMEHUU MPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CPEAHET0 OOIIETO

oOpazoBanus otBouTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezenio), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIepUMEHT B (DU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  aBwkeHHWe. J[BUKEHHWE  MaTrepuajbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ yIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJnekys. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHWs dvactul rasza. lllkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamurku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMoCTh MPOIecCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellleHHBIM map. YjenbHas TeIuioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TeroTa miaBjieHus. CyoauMmarnus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
JIIEKTPUYECKOTO 3apsia.
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BszaumopeiictBue 3apsa10B. 3akoH KynoHa. ToueuHblil 3JIEKTPUYECKHI 3apsil.
OnekTpudeckoe rmoje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYHEPIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHWMKM W JNMANEKTPUKA B BJEKTPOCTATUYECKOM  IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTPOCTAaTHUUECKash 3allUTa, 3a3€MJICHHE S3JIEKTPONpHOOpPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIEeKTpOCTaTHYECKas 3alUTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. YIEIbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalICIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.
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OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue HSIIEKTPOABWKYIIEH Ccuibl. KoOpoTkoe 3ambIKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIUMYMHA, 3AKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK]IECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIUOHED, TEXHOJIOTHUU
MOJy4YCHUS COBPEMEHHBIX MaTEpUAIIOB, B TOM YHUCIE€ HAHOMAaTEpUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHUTHOM
WHYKIWU TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoeicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOW YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBMXKYILAsl CUJda HWHIAYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nHaykuuu @apazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKLIMH. OJIEKTPOJABWXKYILAs Ccuja
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYIIEH CHJIbI UMHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3JICKTPOMArHUTHON MHIYKIIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHusX. BrIHYXIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6nronenune naTepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, MONSIpU3alus, AMPPaKIns, UHTEPPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas CHJia TOHKOM JuH3bl. IlocTpoeHue uzoOpaxeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu ceera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKY.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAJIBHON TEOPHH OTHOCHUTEIBLHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpALCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHE: (POTOIIEMEHT,
dboToaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
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BousHoBbIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. JleneHrue U CUHTES slIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOieicTBUS. EMUHCTBO (u3nueckoii KapTUHBI MUPA.
TexHuueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aACTPOHOMMUM.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBbHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktrky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl ONpeIeNICHUsI TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maroniee NOBTOPEHUE

Ponps ¢u3uku W acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3UYECKOM KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O PUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIeCTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XUMHUH, reorpadun ¥ TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIeHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
onpeiesieHHEe MIOMAaU MIIOCKUX (Uryp u oobéma Tel.

buonocus: snektpuyeckue SBICHUS B JKUBOW NpPUPOJE, KojeOaTelabHbIE
JBUKCHHSI B )KMBOW TIPHUPOJIC, ONITUYCCKUE SBJICHUS B )KMBOW MPHUPOJIE, ACHCTBHE
pajnanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAITMIECKAsT CTPYKTypa TBEPABIX
TEJI, MEXaHWU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaIIN3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, TIPEJCKA3aAHNUE 3eMIICTPSCEHUH.

Texnonoecus: TUHUM SJIEKTpOIEpenady, TEeHepaTop MEePEeMEHHOTO TOKa,
AJIEKTPOJBUTATENh, WHAYKIIMOHHAS TI€4Yb, pajap, PaTdONPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAs 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMapaMETpbl W KPUTECPUHU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMST B  PACCMATPHUBAEMBIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BJIAQJIeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETalui, MPeoOpa3oBaHUI0 W MPUMEHEHUI0O B PA3JIMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO OOJIACTh
KHU3HECITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMH TOJIy4eHUs WH(GOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aady  C CcoONofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPXKAaHUSA B PA3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
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OCYIIECTBIATh OOLIEHWE Ha ypokax (U3MKK W BO BHE-YpPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh 1[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenarb pojau ¢ y4€TOM MHEHUN YYacCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3ULHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEIAEHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBIISTh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JAcTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO DJPYAHWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;
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BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedJeKcHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMCHHO MPUHUMATH pPEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce HoCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATbBI
K xonmy oOydyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJArOIINXCSl YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHMKH U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;
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YUUTBHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHHS BELIECTBA U
NEKTPOJMHAMUKHK:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJHMHENHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMozeicTBue Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeN, U3MEHEHNE 00BbEMA TeJl IPU HArpeBaHUM (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApPEHUE, KOHJACHCALMS, IUIABJICHUE, KPUCTAUIM3alUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, NOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZE, CBSI3b MEXKIAYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IPOLEcCcax,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JIB)KEHHE, WCIOIb3Ys (DU3UUECKUE BEIMYUHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexaHMUYecKas MOIIHOCTb, MpPHU ONMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIME AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHOJNB3Ys (U3MUECKHE BEJIMYMHBI: JaBJI€HHWE ra3a, TeMmIepaTrypa, CpenHss
KMHETHYECKasi 3HEPIusl XaOTUYECKOro JIBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTessl; MIpH ONUCAHUU
IOPAaBWIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJB3YEMbIX BEJIWYHMH, HX
00O3HAUYEHHUS W EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJICHUSI (ITPOLIECCHI), UCTIONIBb3Ysl (PU3MUYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsij,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMM;

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPIO3ULIMA CHWJI, INPUHLUI DPABHONPABUS HHEPLUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO MCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOr0 O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (PU3MUYECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUN HCCIEIO0BaHUM B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 33a4l: BHICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJICTABJICHUS YUEOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, MOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXAIOIIEr0O MHUpa, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, JIyd CBETA, TOYECYHBIM UCTOUYHUK CBETA, SIAEPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWUCTBUS TOKA, B3aUMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus U TOJIpU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHEIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Yys (1)1/131/1%01(1/16 BCINYHUHBI:
BHCKTPI/I‘ICCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTH IMOTCHIMUAJIOB, JJICKTPOJABWXXYIIAs CHJIA, pa60Ta TOKaA,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTbH
KaTyIIKHU, SHCPIUA ISJICKTPUYCCKOIO WM MAIrHUTHOI'O HOHeﬁ, nmepuoa M Yacrora
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe
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TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJeOaHuil, (OKyCHOE pacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh W3YYEHHBIE KBAaHTOBBIE SBICHUS M MPOLECCHI, HUCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMUH, MX OOO3HAYEHUS W EIUHMIIbI, YKAa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCIOJB3YS (PU3NUYECKUE
3aKOHBI U NMPUHUMUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEJOBATEIBHOIO U ITAPAUIEIBHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMUS DHEPIUH, 3aKOH COXPAHECHMS HMMIIYJIbCA, 3aKOH COXPaHEHHS
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULbl, OO0JACTH)
IPUMEHUMOCTH;

OINPENENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SBICHUH MU
IIPOLIECCOB € MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUUH: IpPH 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: NpU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3ynabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOpOM Ha WU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y IPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIAPHON MH(GOPMALIMH, MOJTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbsSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh PabOTy TPYyNNbl, PaLMOHAIBHO PpACHpPEleisTh O0OS3aHHOCTH U
IJJAHUPOBATH JECATEILHOCTh B HECTAHAAPTHBIX CUTYAllUsX, aJl€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 ®usznka — Hayka o npupoje. Hayunsie 1 Bbu6moteka [JOK
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GopMHPOBAHUT
2 COBPEMEHHOM HAy4YHOU KapTUHBI MHUPA, B 1 bubmorexa OK
P e P 1P, https://m.edso0.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bubmmorexa [TOK
P ’ https://m.edso0.ru/ff0c3508
CKOPOCTh, YCKOpPEHUE
4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 brbmmorexa [JOK
P P A https://m.edsoo0.ru/ff0c3620
5 PaBHOYyCKOpEHHOE TPSIMOIUHEIHOE 1 bubmuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOoHOe majieHne. Y CKOpeHue 1 bubnuotexa [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunerinoe npmxenue. /[Brmxenue 1 but6mmorexa [IOK
MAaTepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun otHOCcUTENbHOCTH ["anunest.
8 HNuepnmansable cucTeMsbl oTcueTra. IlepBrrit 1 bubmorexa LIOK
p - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu 1 bubnmoreka [JOK
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cuit. Bropoit 3akon Herorona st
MaTepuaIbHOU TOUKH

https://m.edsoo.ru/ffOc3be8

10 Tperunii 3akoH Hpr0TOHA 1151 MaTEpHUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuua ynpyroctH. akon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddunuent tpenns. Cuiaa
13 conpOTiBneHmI npql)/lq)z[BHmeHmf Tena B bubmorexa LIOK
https://m.edso0.ru/ff0c3f76
KUJKOCTHU WM ra3e
[loctynaTenbHoe U BpalaTeabHOE JBUKEHHE
14 a0CoOJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBI. bubmmoreka [JOK
I1ne4o cumnbl. Y cnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3akoH bubmmnoreka [HOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 sHeprusi MmatepuanbHOi Touku. Teopema 00 bubmmorexa LIOK
s https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW IHEPTHH
[lorenunaneHas 3ueprus. [loreHnnanbHas
17 SHEPrus ynpyro aeGopMupoBaHHOM bubnmnorexa [JOK
npykuHbl. [loTeHnManbHas s3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 [ToTreHuanbHbIe 1 HEMOTEHITMAIBHBIC CUJTBI. bubmuorexa [{OK

CBs13b paGOTLI HCIIOTCHIUMAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c478c
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W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

19
SHEPTUU Teja Ha MPUMEPE PaCTSHKEHUS
PE3UHOBOIO KI'yTa»
KonTtponsHast padora o teme «Kunemaruka.
20 Junamuka. 3aKOHBI COXpaHEHUS B bubmorexa HOK
' p https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
21 KHHETHYECKOW Teopuu. bpoyHoBCKOE bubmorexa HOK
puH. BPOyH https://m.edsoo.ru/ffOc4dc2
newkenue. Auddysus
Xapaxkrep ABUKEHUS U B3aUMOJICUCTBUS
22 qacpTI/I Blz HCCTBa Mopenu ct I([)eHI/I}I ra3oB bubmorexa LOK
H IVH a p ’ https://m.edsoo.ru/ff0c4dc?
JKUJKOCTEN U TBEPABIX Tell
93 Macca monekyin. KonnuecTBo BemecTsa. bubmmnoreka HOK
[TocTostHHas ABoraapo https://m.edsoo.ru/ff0c4dc2
24 TennoBoe paBHOBecue. Temmneparypa u e€ bubnnorexa [JOK
n3mepenue. [llkana remneparyp Llenscus https://m.edsoo.ru/ff0c4dc2
95 HWpeansusiii ras 8 MKT. OcHoBHOE Bubmmorexa LIOK
ypaHerue MKT https://m.edsoo.ru/ff0c4dc2
AOcomoTHas TemrepaTypa Kak Mepa cpeHei bubnmnoreka [JOK
26 KMHETUYECKOU DHEPIUM IBHKEHUS MOJIEKYIL. https://m.edsoo.ru/ff0c4dc2
VYpasHenue Menzeneesa-Knaneiipona
but6mmoreka [IOK
27 3akoH ﬂafIBTOHa. T"a30BEIEe 3aKOHEI https://m_edsoolru/f’fOC4dCz
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JlaboparopHas pabota «lccrnenoBanue

28 3aBUCUMOCTH MEXTy TTapamMeTpaMu
COCTOSIHHSI Pa3pEeKEHHOTO Ta3ay
29 HM3o0mponeccsl B MACAIEHOM Ia3e U UX Bubmuorexa IIOK
rpadudecKoe MpeCTaBIEHHE https://m.edsoo.ru/ff0c4dc2
BnyTpeHHss dHeprus TepMOAUHAMUYECKON bu6mumotexa [JOK
30 CHCTEMBI B CIIOCOOKI €€ M3MCHCHHUS. https://m.edsoo.ru/ffOc4dc2
KonunuectBo tennotel u padota. BHyTpeHHss
9HEPrusl OJJHOATOMHOTO HUCATLHOTO Ta3a
bubmuoreka [{OK
31 Busr Temnonepenaun https://m.edsoo.ru/ff0c4dc2
Y nenpHas TEI0EMKOCTD BEIIISCTBA. bu6nmorexa LIOK
32 Kosn4ecTBo TEIUIOTHI NIPH TEILIONEpeaaye. https://m.edsoo.ru/ffOc4dc2
AnuabaTtHbIi poriecc
33 [TepBblii 3aKOH TEPMOIMHAMUKY U €TO Bu6moreka [IOK
IIPUMEHEHNE K U30IIPOLIECCaM https://m.edsoo.ru/ff0c4dc2
3 Heo6paTuMOoCTh HPOLIECCOB B IPHPOJIE. bubnmorexa LHOK
BTOpOif 3aKOH TEPMO/IMHAMUKH https://m.edsoo.ru/ffOc4dc2
35 [punmun aeitctus u KI1JI Tenosoit but6mmorexa IIOK
MATITHHEL https://m.edsoo.ru/ff0c4dc2
bubnunorexa LIOK
36 ukn KapHo u ero KI1J] https://m.edsoo.ru/ff0c4dc2
bubnunotexa LIOK
37 DKOJIOrHuYecKre mpoodIeMbl TEIUIOHEPTETHKU

https://m.edsoo.ru/ffOc4dc2
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Ob6o6maromuit ypok «MosnekynsipHas

bubnunorexa LIOK

38 -
¢uznka. OCHOBBI TEPMOAMHAMUKI) hitps://m.edsoo.ru/ff0c4dc2
KonTtponpnast pabora o Teme
39 «MonexynsipHas ¢puznka. OCHOBBI
TEPMOJIUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSL. bubnuoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCUTEJIbHAS BIIAYKHOCTh bubnuorexa [JOK
BO31yxa. Hacelennslil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Teraa. AHU30TPOIHUS CBOMCTB bubmmoreka [JOK
KpucTauioB. JKuaKue KpucTasbl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIe MaTepHallbl
43 [1naBnenue u KpuctayuM3anus. Y [enbHas bubmuoreka [IOK
TerioTa rasnenus. CyomumManus https://m.edso0.ru/ff0c6708
bubnunorexa LIOK
44 % 0
PABHEHHE TEIIOBOTO banatica https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tell. DIeKTPHUECKUH 3apsil. bubmiorexa [IOK
J[Ba BUA HIEKTPHUECKUX 3APSIOB https://m.edsoo.ru/ffOc4dc2
[IpoBOIHMKH, TUDIIEKTPUKH U bubmmoreka [JOK
46 MOJIYIPOBOJHUKH. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ffOc4dc2
AEKTPUYECKOTO 3apsia
47 Bsaumoneiictue 3apsanoB. 3akon Kymona. Bubmmorexa LIOK
ToueuHbIil dIeKTpHuecKuii 3apsi https://m.edsoo.ru/ffOc4dc2
HanpsskEHHOCTB 3JIEKTPHYECKOTO MOJIS. brbmotexa LIOK
48 https://m.edso0.ru/ffOc4dc2

[IpuHIHUI Cynepno3uIUu 3JIEKTPUIECKUX
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nosiel. JIuHuu HanpsKEHHOCTH

Pabota cui 351eKTpoCTaTHYECKOTO MOJISL.

bu6nmoreka [IOK

49 ToTeHmar. PasHOCTs HOTSHIHATOR https://m.edsoo.ru/ff0c4dc2
[IpoBOHUKY U TUATEKTPUKU B bub6nmoreka [IOK
50 3JIEKTPOCTATHYECKOM ITOJIE. https://m.edsoo.ru/ffOc4dc2
HusnexTpuyeckas MPOHUIIAEMOCTb
bubnuoreka [{OK
o1 Onekrpoémkocts. Konznencarop https://m.edsoo.ru/ffOc4dc2
5 DIEKTPOEMKOCTB IIFIOCKOT0 KOHIEHCATOPA. EH6JIH’IOTGK3 LOK
DHeprus 3apsHKEHHOT0 KOHIEHCaTopa hitps://m.eds00.ru/fi0cddc2
53 JlabopaTtopHast pabota "H3mepenue
ANEKTPOEMKOCTH KOHIEHCaTopa"
IIprHIMIT NENCTBUSA U IPUMEHEHUE bubnmnorexa LIOK
54 KOH/IEHCAaTOPOB, KOIIMPOBAJILHOIO armnapara, https://m.edsoo.ru/ff0c4dc2
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMiIeHHe AIEeKTPonprudopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0 bubnnorexa [JOK
55 cymectBoBaHus. [locrosunsiii Tok. Cuia https://m.edsoo.ru/ffOc4dc2
toka. Hanpsixenue. ConpotuBienue. 3akoH
Oma 1i1g yyacTka 1enu
[TocnenoBarenbHOE, MapajuieIbHOE, bubnunotexa LIOK
56 CMEIIAHHOE COEAUHEHNUE IIPOBOIHUKOB. https://m.edsoo.ru/ffOc4dc2
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»
57 PaGoTa M MOLIHOCTB 3JIEKTPHYECKOTO TOKA. Bubmmorexa LIOK

3akoH J[xxoyns-Jlenna

https://m.edsoo.ru/ffOc4dc2
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3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
aNeKTpruecKoii enu. KopoTrkoe 3amMbIkaHue.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

58 JlaGopaTtopnas pabora «13mepenune IC
MCTOYHUKA TOKA U €ro BHYTPEHHETO
COTIPOTUBIICHUS»
DNeKTpOHHas IPOBOAUMOCTb TBEPABIX
59 METaJIOB. 3aBUCUMOCTb CONPOTUBIICHUS bubmmoreka [JOK
METaJVIOB OT TEMIIEPATYPHI. https://m.edsoo.ru/ff0c4dc2
CBepXInpoBOAUMOCTh
60 DeKTpUuuecKuil ToK B Bakyyme. CBoicTBa bubmmoreka [JOK
AIEKTPOHHBIX TyYKOB https://m.edsoo.ru/ff0c4dc2
[TonynpoBoiHUKH, UX COOCTBEHHAs U bu6nunorexa LIOK
61 npuMecHasi TpoBoAUMOcTh. CBoiicTBa p—N- https://m.edsoo.ru/ff0c4dc2
nepexoza. [lomynpoBoaHKoBbIe TPHOOPHI
DNEKTPUYECKUH TOK B pacTBOPax U bubmuoteka [IOK
paciuiaBax d>JI€KTPOIUTOB. https://m.edsoo.ru/ffOc4dc2
62 DNEKTPOIUTHYECKAsT JUCCOLUALM.
DIIEeKTPOIHN3
DNEKTPUYECKUH TOK B ra3ax. bubmuoteka [IOK
63 CaMocCTOsATENbHBIN 1 HECAMOCTOSATEIbHBII https://m.edsoo.ru/ffOc4dc2
paspsa. Mounus. [1nazma
DnekTpuuecKkre mpuOOphl U yCTPOMCTBA U MX bubnuotexa [JOK
64 IpaKkTH4YecKoe nmpumeHenue. [Ipasuna https://m.edsoo.ru/ffOc4dc2
TEXHUKU 0€30MaCHOCTH
but6mmorekxa [IOK
65 O06o06maromuil ypok «IeKTpOJMHAMHUKA https://m.edsoo.ru/ffoc4dc?
66 KonTponbhas pabota no teme

«nektpocraruka. [locTostHHBIN
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NEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX

cpenax»

67 PesepBublit ypok. KonTponbHas pabota 1o
Teme "DnekTpoauHamuka'

68 PesepBHbIil ypok. O000MIIarONIHMil YpOK 110

temaMm 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Koutpoaensie — Ipakruveckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1
MAarHUTHOTO TOJIL KaTYIIKH C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJneKTpoMarHuTHas HAykuus. [lotok 1
BEKTOpa MarHuTHOM uHAYKIMu. IJ1C
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WHJIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

10

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTH. SIBIICHUE
camonnaykiuu. 3/1C caMonHayKIUU.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TOCTOSIHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yhb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padota no teme
«MarHuTtHoe moie.
DneKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHeprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuojia MajbIx KosebaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»
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14

15

Koneb6arenbublit koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATEHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpaHCHHA DHEPIUH B HACAIIbHOM
KoJie0aTeIbHOM KOHTYpPC

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

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

16

[IpencraBnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinykaeHHbBIE 37IEKTPOMAarHUTHBIC
KoJe0aHus

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

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOIIEE 3HAUEHHUE CUIIbI TOKA U
HaIpsHKEHUS

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

18

Tpaucpopmarop. [Ipoussoactso,
nepenaya u noTpediaeHue
JIEKTPUYECKON SHEPTUN

19

20

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady
DKOJIOrM4eCKUe PUCKU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosns3oBanus

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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3JIEKTPO3HEPTUHU B OBCEIHEBHOMN
KU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21 pacpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunble ¥ MPOIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnorexa [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1Ikana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBs3U. Paguonokanus
o5 KonTponbhas padota «Konebanus u 1 bubmuorteka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxkenue cBeTa. 3aKOHbI
27 oTpakxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHMi B TUIOCKOM 3epKaie
IIpenomiienue csera. [lonHoe
28 BHYTpEeHHEE oTpaxkeHue. lIpenensHbiin bu6muoreka [JOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlabopaTtopHas pabota «3mepenue bubnuoteka [JOK
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IMOKas3aTciid MPEJIOMIICHUA CTCKIIAa»

https://m.edsoo.ru/ffOcd67a

JIunzel. [loctpoeHue n300pakeHuii B

30 muH3e. Dopmyrna TOHKOM JTUH3EI bubmmorexa [JOK
$ POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
JlaGopaTopHas pabota
31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX)»
JHucnepcus cBera. CloKHbBINA COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
33 Wntepdepennus cera. Audpaxus Bbu6moteka [JOK
ceera. JludpaknronHas penérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIaCCMYECKOW MexaHuKu. [TocTynarsl bubmuoreka [JOK
CIIELIMAIBHON TEOPHUU https://m.edso0.ru/ff0cf862
OTHOCUTEIIHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqieHre BpEMEHH U COKPAIIEHIE bubnmorexa LOK
P p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMINYJIbC PENSTUBACTCKON
38 yacTulbl. CBA3b MAacChl C SJHEPTUEN U bubnnorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIusl MOKOs
39 KonTponpHas pabota «OnTuka. 1 bubnmoreka [JOK
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OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [1nanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOIMoTEKa
41 .0 A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonbI poTtodrddexra. YpaBHeHHUE
42 BﬁHmTegHa nq;)l(b(pOToa(b(geKTa bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMmuueckoe ACHCTBUE bubsmorexa [IOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MIPAKTUIECKOE TPUMEHEHHE:
44
(OoTORIEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHna. ONbBITHI
46 Pesepdopna no paccesHuro o-yactu bubnmorera LHOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
47 I1 b
OCTyTIaTRt bopa https://m.edsoo.ru/ff0d0afa
H3nydeHnue u moriomeHue GOTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(()li“o OBHS bubmorexa I[JOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha OpyTroi. Buapl cieKTpoB
49 BoiHOBEIE cBOMCTBA YacTHIl. BOIHEBL but6mmoreka [IOK
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ne bpoina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. CllOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaAKTUBHOI'O U3JTYUCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

CaoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-nsinydenue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepubie peakuuu. SnepHbIn
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
AKOJIOTUYECKHUE aCIEKThI SIAECPHOMN
SHEPreTUKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo sl HaOMoIeH!s U
PEruCTpalMK 3JIEMEHTAPHBIX YaCTHUL.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPay

Bun 38é3nH0r0 HeGa. Co3Be3us,
SIpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUANMOC
nexenue. ColHEUYHAs! CUCTEMaA

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CosiHiia v 3BE311

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
aACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib
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(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

HayYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpoOaALC

66 PesepBHbIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepBHblit ypok. OnTuka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHTHl aCTPOHOMUU U
acTpo(U3UKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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