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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Takxke ¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUSA U
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaIU3alMi MEKIPEIMETHBIX
CBsA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHBIMH TMpeaMeramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3HMKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3HKH — CHCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TMOJIy4YeHHUs! HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU yU4e€OHBIX NCCIICTOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHSI CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTWUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (DH3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKA
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoes  npuxnaownoti  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IPUIOKECHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM pallMOHAIBHOTO IPUPOOIIONIB30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX MpPEACTaBICHUSAX O MPUPOAE, TIpaHHIAX
IPUMEHUMOCTH TEOPUHM, JJI1 OIMCAaHHSA €CTECTBEHHO-HAYYHBIX SIBJICHHA U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESTEIbHOCTH O00YyYaroIuXcCs.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS  YYaCTHUKaAMU
00pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS WU
ocHalleHus Kkabunera ¢Qusuku. Ilpm >TOoM oOecreunBaercs OBJIAJACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBHCUMOCTEH (PU3NYECKUX BEJIWYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
IPEIIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KA4YE€CTBEHHBIX
3anay. Ilpu 3TOM AJia pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO



3aJJaHHON (PU3UIECKON MOJIEITBIO, TTO3BOJISIONINE TIPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUsI (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (U3UYECKOW MO IS CUTyalluu MPAKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CeUYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpPEIMETHOTO KaOWHeTa (M3WKW WJIA B YCJIOBHUSX HWHTETPHPOBAHHOTO KaOWHETa
MpPEIMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJDKHO OBIThH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIA BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo ¢U3HKE KIIOYEBbIX JEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHH.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYMOBAaHUS JOJKHBI OBITH TOCTPOSHBI Ha KOMILICKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (opmupoBanue HHTEpeca W CTpEeMJICHUS OOYYAIOUIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (pOopMUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAy4YHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3Y4YEHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.



JlocTroKeHNE ATHX IIeNieil 00ecreunBaeTcsl peleHueM CIIeIYIONMX 3a1ad B
nporiecce u3y4eHus Kypca GU3NKA Ha YPOBHE CPEITHETO OOIIEro 0Opa30BaHHUS:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPODU3HKHY;

dbopMHpoBaHHEe YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

OCBOGHHE CIOCOOOB pEIIeHHs pa3iINyHBIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBIIQZICHNE METOJAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIOBHUH 7Sl pa3BUTHS YMEHUU MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xnmacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraemeiii B mporpamMme Mo (Qu3nuke TmepeyeHb Ja0oOpaTOPHBIX M
MPaKTUYECKUX pPAOO0T SBJSIETCS PEKOMEHIAOBAaHHBIM, YUYWUTENb JEJaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO O3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOILETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
®dusnyeckre 3aKOHbI U TEOPHUH. I'paHUIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue rnepemMenieHnii U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkKeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. JIBMKEHHME  MarepuaibHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICTIHBIC U PEMEHHBIE MTepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habmionenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO JBMKEHHUS C LEIBIO ONPEACICHNUsT MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PAaBHOYCKOPEHHOM
JBW>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3ydeHnue ABMKEeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKHU. TpeTuii 3akoH HproTOHA JU1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cwia Tsokectd. IlepBasg kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunel Tpenus (1mokosi, ckoynbkeHusi, kaueHusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. KoadpduuueHTt tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOAIIUIIHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT AeopMaluu.

HesecomocTe. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBumxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE H
PE3UHOBOM 00pasiie, OT X AehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYro
nepopMupoBaHHoi  TpykuHBL.  [loTeHuManbHAast  2HEprus Tena  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHmanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TElL.
3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue CBsI3M pabOThI CUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO KTyTa.

Paznen 3. MogekyasipHast u3nka 1 TEePMOJIMHAMHUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BelIecTBAa. MOJEIU CTPOCHUs Ta30B, XUIKOCTEH U



TBEPBIX TEJ U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TemnnoBoe paBHoBecue. Temmepatypa u e€ usmepenue. lllkana Temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpellHe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHS vacTul rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHUE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJCHUCTBU.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxu

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI e€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IelibHas TEIIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKHK K H3ompoieccam. ['paduueckas
UMHTEpHpeTanys padoThl rasa.
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Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaimnHax. KoapuuueHT mosne3Horo
nevctBus TtemoBodl mammHbl. [ukn KapHo u ero koadduiMeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO aauabaTHOMY pacCHIUPEHUI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue 1 koHjeHcarusi. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO31yxa. HaceimeHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYUYEHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHUCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
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Paznen 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuxa

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsnoB. IIpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apa0B. 3akoH KyinoHa. ToueuyHbli 3IEKTPUYECKUI 3aps.
Onektpuueckoe mnone. Hanpsk€HHOCTh  anmekTpudeckoro moiid.  IIpuHuun
CYNEPHO3ULAN DANEKTPUUYECKUX Moiei. JIMHUKM HanpssKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jluanexrprudyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh IUIOCKOIO KOHAECHCATOPA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
IlocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora osnmekTpuueckoro Toka. 3akoH JDkoyms—Jlennma. MomHOCTB
AIIEKTPUYECKOTO TOKA.
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ONEeKTpOABMXKYIIasl CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnekTpudecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DIEeKTpOIUTUYECKAs AUCCOMALNS. DIEKTPOIH3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: aMIIEpPMETP,
BOJIbTMETP, PEOCTaT, MCTOUYHHUKH TOKa, DSJIEKTPOHArpeBaTeiIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHue dIEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBIsSeTcs ¢
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbId (akT, runores3a, (Qu3nyeckas BEIMUMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.
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Mamemamuxa: penieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
JJIEKTPUYECKUE SIBICHUS B dKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH M
ra3oB, JJIEKTPUYECKHUE CBOWCTBA METAJIOB, AIEKTPOJUTHUYECKAs ITUCCOLAALNS,
rajibBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIYYCHUS] COBPEMEHHBIX MAaTEpHaJoB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArPEBATEbHbBIC npuOopHl,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe noae. IneKmpomMazHUmMHAA UHOYKUUA

ITocTtosuHple  MarauThl.  B3amMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MarHuTHbBIX nojied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre MpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.
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SIBeHne ANEKTpOMArHMTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOU
WHAYKOUU. OJEKTPOABIDKYLIas Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

MHOyKTUBHOCTE.  SIBIICHME CAMOMHIYKLIHMH. OJIEKTPOABMKYINAS  CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHYKIIHOHHAs 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIMY MarHATHOT'O TIOJIA.

B3anmonelnicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBreHnE CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3ydeHre MarHuTHOT'O IOJIA KaTYIIKH C TOKOM.

HccnenoBanne NeMCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIEeOaHUA.
["apmonunyeckue konebanms. [lepuon, wacrora, amrumrtyaa u ($asza KoJieOaHUH.
[IpyVHHBIN MasTHUK. MaTreMaTH4eCKUi MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHue sHeprU NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
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AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpeacraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemenHblii  TOK. CHUHYCOHMJANbHBI MEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPY>KUHHBIMA WM
MaTEeMaTUYECKUI MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATEIBHOM COECIMHEHHHM pE3HCTOpa, KaTyIIKH
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccmenoBanne NEPEMEHHOrO TOKa B LENM W3 ITOCIEAOBATEINBHO
COEIMHEHHBIX KOHJIEHCATOPA, KAaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, MoJgpu3anus, Tudpaxkuus,
uHTepdpepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.
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[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIMTBI pagUOCBS3U U TeNEeBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpe/Ibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoOCTPaHEHUE MMONEPEUHBIX U MPOJIOJIHHBIX BOJIH.

KoneOGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HaOmronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue uarepdepennnu u audpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW M
YacTOTOM KOJIEOAHMIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpak€HHUe,
pesioMJICHUE, MOJspu3anus, JudpaKius, uHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHnne n3oOpakeHUi B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiicHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust cBera. CoHBIN cocTaB 0eoro cBeta. LBer.

ColOuparomue W pacceuBaromde JUH3BL. ToHKas JuH3a. DOOKycHOe
paccTosIHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakuus cBera. JudpakuuonHas pemérka. YCIOBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tongapuzanus csera.
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TexHHu4ecKue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMJIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBOMCTB M300paK€HUH B JIMH3AX.

Mopenn MUKpocKoIa, TeJIeCKOona.

Habmonenue natepdepeHny cBera.

HaOmnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomydyenue cekTpa ¢ MOMOIIbIO AU(PPAKIUOHHON PEIIETKH.

HabGnronenue noasipuzaluy CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

M3mepenne rnokasaTessi IpeJoMIICHHs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAIBLHOM TEOPHH OTHOCHTEIbHOCTH

['paHuIbl  NPUMEHUMOCTH  KJACCMYECKOW  MexaHukd.  [loctymnartsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIHUs
MTOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u 3HEprUN (HOTOHA C €TO YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiThe 1 ucciaegopanue gorodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DuHmTeHA 151 doToddPdexra. «KpacHas rpanuiia»
dboroaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.
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XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIICMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO PoTOdIPdEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YaCTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosiHoBEIE cBOMiCcTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIn3M.

CHnoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue nmHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paaroakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BiusitHue paainoakTHBHOCTH Ha KUBbIE OpPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer sapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
SJICPHON PHEPTETUKU. DKOJOTUUECKUE ACTICKTHI SEPHON IHEPTETUKHU.
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OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTop1 HAOTIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO Pu3nyuecKkoi KapTUHBI MUPA.

TexHuueckue ycTpoNCTBa U MPAKTUUECKOE MPUMEHEHHE: JO3UMETp, KaMepa
BunbcoHa, siaepHsbIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Orarbl pa3BUTHs aCTPOHOMUH. IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. McrouHuk sHepruum CosHIA W 3BE3Z.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIAcC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATEIILHOCTU. BHYyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydEHHUE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUsI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usl CEeBEPHOTO MOJIyIIapUs U IPKHUE 3BE3MBI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(epax nesTeabHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHM B COBPEMEHHOUN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUECKOU TEOPUU
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B (OpPMHPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHHE MHpa, MECTO
bU3MYeCKOl KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a30Boro ypoBHs B 11 kiacce ocyIecTBIsETCS C
y4€TOM COJEP)KATEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runore3a, (Qu3nyeckas BeIUYMHA, 3aKOH,
Teopwsl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHUE CHUCTEMBbI YPaBHEHUW, TPUTOHOMETPHUUECKHEC
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHI U MX MPOEKIMH HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOIHBIC DSJIEMEHTAPHBIX (DYHKIMH, TPH3HAKK TOJ00MS TPEYTOJBHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeus: »nexTpudeckue SBICHUS B JKHBOW MpHUPOJE, KoyeOaTeabHBIC
JBIKEHUS B KMBOM MPUPOJIEC, ONTHUUYECKUE SIBJICHUS B KHBOU MpUpoOJIE, JEHCTBUE
paauaIuu Ha >KUBbI€ OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAsT CTPYKTypa TBEPIABIX
TEJI, MEXaHWU3MBl OOpa30BaHUS KPHUCTAUIMYECKON PEIMIETKH, CHEKTPaTbHBINA
aHaIn3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonoeus: JHUHUM DJEKTpONEepeaady, TEeHEpaTop IMEePEeMEHHOTo TOKa,
AIIEKTPOJBUTATENh, WHAYKIIMOHHAS TI€Yb, pajap, PaTuoNpPUEMHHK, TEJIEBU30D,
anTteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas barapes.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
obOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenMera «Dusukay N0IKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEealu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCs! KaK aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€STEIBHOCTh B MHTEpPECAX TI'Pa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allny;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm MnpodecCHOHANbHONU AESTEIBHOCTU, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ00aIHLHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN TI0 PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JlornyecKkue AeiicTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JCATCIBHOCTH, 3aJlaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTH>KCHUS;
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;
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pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMU M METOJAMH
bu3nUecKoil HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOr0 COJIEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHUs, HAaXOJIUTh apryMEHThl I JOKa3aTeIhCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEILHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B TPAKTUYECKYIO OOJIACTh
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanmueii:

BJIAJICTh HABBIKAMHU TOJydYeHUs] WHPOpMaIuu (HU3HUECKOTO COJEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIpETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPE/ICTABIICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIUH;

UCIIOJI30BaTh  CPEICTBA  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;
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CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCp)KAaHUS B pa3NUYHBIX (opmarax c
yu€TOM HazHaYeHUsI HHPOPMAIUH U LEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy npeacTaBIeHHUS U BU3yaTH3aIHH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

OCYILIECTBIATh OOLIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOH
NEATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
padoThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JCUCTBUI C y4€TOM OOIIMX
MUHTEPECOB ¥ BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAa4eCTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMAaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C IIO3ULUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEIILHOCTh B 00JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHSIM;

pacuMpsATh paMK{ y4eOHOT0 TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;
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OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMUA B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN M KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, YJMONMOHAJIbHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NESTCIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  ITO3HABATCIbHOH  pedIeKCHMM  KaK  OCO3HaHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHSI;

yYMETh OIIGHWBAaTh PHCKH W CBOCBPEMCHHO NPHUHUMATH PEIICHUS 10 MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TP aHAINU3E pe3yIbTaTOB
NEeATEeITLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI WM apTyMEHTHl JPYTHX TpPU aHAJIW3e pPe3yIbTaToB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS HIMOIMOHATLHBIN UHTEIUICKT, TIPEIOJIar AFO AN
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHU, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTUPOBATBCI K
HYMOILIMOHAIBHBIM H3MCHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIONTUX CITIOCOOHOCThH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3200 TUTKCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(DIUKTHI.
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INPEAMETHBIE PE3YJIbBTATHI

K koniy oOyuenuss B 10 kJjacce TpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU JACATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacro3HaBath (U3UYECKHE SABJICHUS (MPOIECCh) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KMHETHYECKOW TEOPUHM CTPOCHHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBW)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIUS,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJICHUE, KPUCTAJUIM3AlNs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJIICHUS I'a3a IIPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZ€, CBSI3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPSII0B;

OMHCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (DU3NYECKUE BEITMYHMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIMHOCTh;, NPHU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HKCIOJIB3YEeMbIX BEIMYHH, WX OOO3HAYCHUS W EIUHHUIIBI,
HaxOJUTh (OPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMYHMHY C JAPYTUMU
BEJIMUYUHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKAsi YHEPIUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJ, CPEOHEKBAAPATUYHASA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJb3yeMbIX BEJIMYMH, HX
o0O3HAaUEHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIONIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONUCHIBAaTh U3YYEHHBIC JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
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AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAN, PA3HOCTh MOTEHIUAIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMY;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akoust HeloToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUMI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEAHEH KMHETUUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIIOTHOUM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3inyarh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOICTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXIYy  (PU3MYECKUMH  BEJIMYMHAMH  C
HCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMONTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0e30MacHOro Tpyjda MpU MPOBEACHUU UCCIEAOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMYNHBI,
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pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTAaBJICHUS y4eOHOW W HAyYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOW KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuU ¢ IPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM JKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B Tpynmne C BHIIIOJTHEHUEM pa3IMYHBIX COIMATBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenesiTh OOS3aHHOCTH U
IJIAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO f/ipa MPHU PEHICHUU (PU3UUECKHUX
3a1ay;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PUBHMKH: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JCHUCTBUS TOKA, B3aUMOJICVICTBHUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUKUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, NPSIMOJIMHENHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHHE, IPEIOMIIEHUE,
uHTephepeHus, audpakuus W TOJNSpU3alMs CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTod3ddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaIMOAKTUBHOCTb;
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ONHCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  NPOBOAUMOCTh  PA3NIMYHBIX  Cped) |
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UUYECKUE BEIMYMHBI:
ANEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COIPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYINAsA cuia, paboTa TOKa,
WHAYKIOUS MarHUTHOrO Mojs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJ U YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpoIecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasl Cujia JIMH3BI, NMPU OMHCAHUM TMPABUIBHO TPAKTOBATh (PUIUUECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUCHHs M €JAWHMIIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIpPYTHUMH
BEJINYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIHOJIb3Ys
(du3NYecKue BEIMYHMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, EPUOJ TOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIBI, YKa3bIBaTb (HOPMYJIBI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMSI, UCIOB3YS (U3NUYECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATEIBHOTIO U NapaJLIEIbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAaHEHUS DHEPrUH, 3aKOH COXPAHEHMsI MMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacnaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHHE BEKTOPA UHAYKIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, cuiibl AMnepa u cuisl JlopeHua;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh AKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HW3MEPEHUM: IMPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
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coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyIHpPOBATh BHIBOIBI,

OCYILECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUYECKUX BEJIIMYUH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeJaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYHUHBI U (HOPMYIIbL,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINYNHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW U Hay4YHO-TIONYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOIYyYaeMyI0 HH(pOpMaLuio;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOI0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJEHUSI HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHme C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PALMOHAIBHO PpACHpPEleisTh OOS3aHHOCTH U
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IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

32

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmorexka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kimnemariia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro 1o pasneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubmorexa [TOK

https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmumoreka [IOK
' ®a3oBbIE IEPEXOIBI https://m.edso0o.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
4.1 1
IICKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 ITocTtosaHHBIN MEKTpUYECKUN TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHbIX Cpeiax https://m.edso00.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnubie | IpakTuueckue (mucpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4YecKne U dJIEKTPOMArHUTHBIS bubnmnorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKkue 1 3IeKTPOMAarHUTHBIE 5 1 bubnunoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATFHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
HWroro no pasneny 4

Pasnesn 4. KBAHTOBAS PU3UKA
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4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 bubnnorexa [IOK
' https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A71pO S https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Egggg&féﬁ)gﬁ/};fﬂcgk
Uroro no pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 ngs?ﬁr?]?:cl;sigr(aﬁfﬂcgk
Hroro no pazaeny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
undpoBbie
Ne ni/m | Tema ypoka Kontpoabubie | IlpakTnueckue op
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl

1 ®dusuka — Hayka o npupoze. Hayunsie 1 bubnnoreka [JOK
METO/Ibl TIO3HAHUSI OKPYKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B hopMupoBaHUU

2 COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B 1 bubmorera [JOK

p . i p vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATEIbHOCTH JIFOIEH
MexaHn4eckoe ABHKEHHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE 1 bubmorexa HOK

P P A https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnnoreka [JOK
JBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 bu6mmorexa [IOK
CcBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBuxeHue. J[Brmkenne 1 bubmuorexa [JOK
MaTepHAIbHON TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 [Tpunuun otHOcuTENnbHOCTH ["anumes. 1 bubmuoreka [IOK

HNuepumansubie cuctemsl otcuera. [lepBriit

https://m.edsoo.ru/ffOc3be8
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3akoH HprotoHa

Macca tena. Cuna. [IpuHiun cynepno3uiuu

9 cwi. Bropoii 3akon HeroToHa mis bubmmorexa [TOK
' p B s https://m.edsoo.ru/ffOc3be8
MaTepuaibHON TOYKU
10 Tpertnii 3akoH HproTOHA [U1s1 MaTepUanbHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOTO TsiroteHus. Cuna bubnuorexa [JOK
TsbkecTH. [lepBas kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ynpyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumuent tpenus. Cuna
13 com OTEIBJ'ICHI/ISI 1} (ll)/lq) BI/I)KeHI/II/II) Tea B bubmorexa HOK
p pHA https://m.edso0.ru/ff0c3f76
KHUJKOCTHU WU Ta3e
[TocTymarenbHOe U BpalaTesbHOE
14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHT cunsbl. [lne4do cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepralbHONM TOYKHU, CUCTEMBI
15 MaTepualbHbIX TOUEK. IMIynbc cusbl. bubnnorexka [HOK
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabota u momHOCTh cuibl. Kunernaeckas
16 SHEPTHs MaTepruaaIbHON ToukH. Teopema 00 bubmorexa HOK
p P o P https://m.edso0.ru/ff0c4502
M3MEHEHUN KMHETUYECKOW SHEPTUu
17 [TorenumaneHas sHeprus. [loTeHunanpHas bubnmoreka [JOK

SHEpTHsl ypyro neGopMupoBaHHOM

https://m.edsoo.ru/ff0c461a

37


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

npyxuHsl. [loreHnmanbHas sHeprus tena
BOJIM3U OBEPXHOCTH 3eMIIU

HOTCHI_II/IaJIBHLIe U HCIIOTCHIMAJIbHBIC CHUJIBI.

CBs3b pa6OTbI HCIIOTCHIIMAJIBbHBIX CUJI C

. bu6mmoreka [IOK
18 W3MEHEHUEM MEXaHUYECKON IHEPTUHU
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
JlaboparopHas pabora «MccnenoBanue
19 CBSI3H PaOOTHI CHITBI C H3MEHCHHEM
MEXaHWYECKON YHEPTUU Tejla Ha IPUMepe
PaACTSKEHUS PE3UHOBOTO KI'yTa»
Kontponbnas paboTa mo teme
bu6nmoreka [JOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI
https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
21 €TUYECKOM TeO BbpoyHnoBckoe bubmorexa [JOK
KUHETUYECKOM TEOPHH. BCK
P POYH https://m.edsoo.ru/ff0c4dc2
neuxenue. JAuddysus
XapakTep JBUKEHHUS U B3aUMOJECHCTBUA dusnka - Poccuiickas
22 yacTHI] BeulecTBa. Mojienu CTpoeHus ra3oB, 3/IEKTPOHHASA WKOAA
YKUJIKOCTEN U TBEPJBIX Tl (resh.edu.ru)
Pu3umka - Poccuiickas
Macca monekyn. KonuyecTBo BemecTsa.
23 3/IEKTPOHHASA WKOAa
[TocTostHHast ABoraapo
(resh.edu.ru)
. Pusnka - Poccumiickan
TennoBoe paBHOBecue. Temmneparypa u eé
24 5/IEKTPOHHAA WKOa

n3mepenue. [llkana remneparyp Lienscus

(resh.edu.ru)
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WUneansusiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemIepaTypa Kak Mepa
CpeaHEN KUHETUYECKON SHEPTUU JBUKCHUS bubnnoreka [HOK
26
MOJIEKYJI. YpaBHEHUE MeH ieneeBa- https://m.edsoo.ru/ffOc511e
Knaneiipona
dusmka - Poccuiickas
27 3akoH JlanmbpToHa. ['a30BbIC 3aKOHBI 9/1eKTPOHHasA WKoa
(resh.edu.ru)
JlaboparopHas padora «MccnenoBanue
28 3aBHCHMOCTH MEXy MapameTpamMu
COCTOSIHMSI Pa3pEKEHHOIO ra3a
29 N3onponeccel B MACATBHOM Ira3e U uX bubnnoreka [JOK
rpadu4ecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TEpMOAUHAMUYECKON
30 CHCTEMBI B CTIOCOOBI €€ N3MEHECHHUSI. bubmuorexa [JOK
KonnuectBo Temnotel u pabota. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO HMJIeaTbHOTO Ta3a
bu6mmorexa [IOK
31 Buapl Terionepenaun
g peAl https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.
32 KomnnyecTBo TEMIOTHI IPH TEIIONEPEIAYE bubmmorexa [TOK
. p P ’ https://m.edsoo.ru/ff0c5c36
AnuabatHbIH mporiece
33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK
MPUMEHEHUE K U30IPOoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs Ipo1ieccoB B pUpo/Ie. bubnmoreka [JOK
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Bropoii 3aKk0H TepMOJIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteus u KII TenmoBoi

bu6mmoreka [IOK

35
MaIlUHbI https://m.edsoo.ru/ff0c600a
®u3uka - Poccuiickan
36 ]_II/IKJ'I KapHo U ero KHH 3J1IEKTPOHHAaA LWKO/1ad
(resh.edu.ru)
dusmka - Poccuiickas
37 DKOJOTUYECKHE MTPOOTIEMBI 371eKTPOHHaA LWKO/a
TEIUIODHEPTETUKHU (resh.edu.ru)
O6o06maromuii ypok «MolteKysipHast bubnunorexa [JOK
38
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnoreka [JOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTh bu6mmorexa [IOK
Bo3ayxa. HacelmenHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmnoreka [JOK
KpUCTAIIOB. JKHIKME KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHUAIIBI
43 [TnaBnenue u KpucTaum3anus. Y aeibHast bubmuoreka [JOK
TertoTa miaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OamaHca bubnmoreka [JOK
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https://m.edsoo.ru/ff0c6820

OnexTpu3anus Tej. JINEKTPUIECKUH 3apsil.

bubmuorexa [JOK

45
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc
IIpoBOAHMKH, TUAIECKTPUKU U
46 H(I;)JI OBOJTHUKH 3aK(I:H COXpaHCHHUS bubmorexa LHOK
yip ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bubnnoreka [JOK
ToueyHblil 2EKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ced
Hanps:k€HHOCTD 2JE€KTPUYECKOTO MOJIS.
48 [TpuHIMI Cyneprno3uIUN SJIEKTPHUUECKUX bubmorexa HOK
P . yiep N P https://m.edsoo.ru/ff0c6df2
nosiedt. JIunum HanpsHKEHHOCTH
49 Pabota cuit 3eKTpocTaTuyecKoro moss. bubnnorexka [JOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U AUDIIEKTPUKH B
50 3J'Ip€I<T OCTaTHYECKOM noljw bubmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTh
bu6mmorexa [IOK
o1 OnexrpoémkocTs. Konaencaro
R A P https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTH TIIIOCKOT0 KOHAEHCATOPA. bubnmuorexa [JOK
DHeprus 3aps>KEHHOT0 KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIUI NENCTBUSA U IPUMEHEHUE ®du3ukKa - Poccuinckan
54 KOH/JIEHCAaTOPOB, KOMMMPOBAJIBHOTO anmnapara, 3/1IeKTPOHHAA LWKoNA

CTPYWHOTO MPUHTEPA. DNEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHE FIEKTPOpuOopoB

(resh.edu.ru)
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DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrosuubiii Tok. Cuina

Pusnka - Poccuiickas

3/1EKTPOHHAaA WKo1a

55
toka. Hanpsbxenne. ConpoTuBieHue. 3aKoH (resh.edu.ru)
Owma n171s1 yyacTka 1enu
[TocnenoBarenvHOE, MapaIebHOE,
CMEILIAHHOE COECIMHEHUE MPOBOIHUKOB. bubnuorexa [JOK
56 0.5
Jlaboparopnas padota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIIaHHOTO COEANHEHHUSI PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnnoreka [JOK
3axon /xoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3akon OMa 715l TOJTHOM (3aMKHYTOM)
3JeKTpUYeCcKOM nenu. KopoTkoe 3amMbIKaHue. Bu6 10K
nOIMoTeKa
58 JlaboparopHas pabora «M3mepenne D/[C 0.5
paTopHai p P A https://m.edsoo.ru/ffOc7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX ®dusuka - Poccuiickan
59 METaJUIOB. 3aBUCUMOCTb COITPOTUBJICHHS 3/1eKTPOHHAA LWKoNa
METAJIJIOB OT TEMIIEPATYPHI. (resh.edu.ru)
CBepXIpoBOANMOCTh
®u3unka - Poccuiickan
60 DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa 571EKTPOHHAA LWKOAA
3J'IeKTpOHHI)IX quKOB ! resh.edu.ru l
[TonynpoBOTHUKH, UX COOCTBEHHAS U
61 IIpUMECHas MPOBOAUMOCTh. CBOMCTBA P—N bubmmorexa [OK
P P ' https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI
62 DNEeKTPUYECKHI TOK B pacTBOpax H bubnuorexa [JOK
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pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

https://m.edsoo.ru/ff0c82ba

DNEeKTPpUYECKHUM TOK B razax.

bu6mmoreka [IOK

63 C i i 1
aMOCTOSITEIILHBIN H HECAaMOCTOSITSIIbHBIH httos://m.edsoo.ru/ff0c84ae
pa3psa. Mounus. [1nazma
DnexTpuueckue npudopsl U yCTPOUCTBA U UX
64 I aKTIquCKOG 1| IEMGHEHI/IC };'[ 1':BI/ma 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30MMacHOCTH
. bubmuorexa [JOK
65 1
O06o06maromuil ypok «JIEeKTPOTHHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Inekrpocraruka. [locTossHHBIN 1 bubnmnorexa [JOK
AJIEKTPUYECKUM TOK. TOKM B pa3imnyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepsHblil ypok. KonTponbHas padoTa no 1 bubnuoreka [IOK
Teme "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O600maronuii ypok mno 1 bubnuoreka [IOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
undgposbie
Ne n/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTossHHBIE MArHUTHI U KX
1 B3aumoieiictBue. MaruutHoe nosie. Bektop 1 bubmuorexa [JOK
MAarHuTHON MHAYKIMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarauTHO€ 1o0Jie MPOBOHUKA C TOKOM.
2 OnbiT Opctena. Bzaumonelicteue 1 bubmorexa HOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopnas pabora «3yueHue 1 1 bubnnorexka [JOK
MarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cuiia Amniepa. JlaboparopHas 1 1 bubnuotexa [JOK
pabota «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIS HA
5 JIBHK cs 3apshKeHHYIo yactuiy. Cra 1 bubmmorexa LOK
YHYIo P yio 4 https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pa6ora cunbl Jlopeniia
DOnekTpoMarHuTHas HHIAYKIus. [ToTok .
eKTopa MarHuTHO#M uHaykiuu. DJ1C Pusmra - Poccaitckan
B .
6 P AV 1 3/1IEKTPOHHAA LWKONA

WHAYKIUU. 3aKOH JIEKTPOMarHuTHON
nnaykiuu dapanes

(resh.edu.ru)
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Jlaboparopuas padota «Vccienoanue

bubmuorexa [JOK

7
SIBJICHUS DJIEKTPOMAarHUTHOM UHIYKIIMM https://m.edsoo.ru/ff0cal50
NHIyKTUBHOCTD. fIBICHUE CAMOMHIYKIIVH.

8 OJ1C camouHIyKIIMH. DHEPTUS MAarHUTHOTO bubnnoreka [HOK
I10JIs1 KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie
TexHuueckue ycTpoicTBa U UX
IIPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI, duswka - Poceuickas

9 AJIEKTPOMAarHUThl, AJIEKTPOIBUTaTENb, 5/IEKTPOHHAA WKO/A
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHUIL, (resh.edu.ru)
MHIYKIIMOHHAs TIeYb

10 O6o0maromuii ypok «MaraHuTHoe moJe. bubnmnoreka [JOK
DOneKTpoMarHuTHasT MHIYKITHS https://m.edsoo.ru/ffOcab82

1 KonrtponbHas pabora no reme «MarHutHoe bubnuoreka [IOK
nosie. DIeKTPOMAarHuTHasE UHIYKIUS https://m.edsoo.ru/ffOcad58
CB00o/IHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonunueckue konebaHus. Y paBHeHUE bubnnoreka [JOK
rapMoHu4eckux kosnebanuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPrUU
JlaGopatopHnas pabora «lccnenoBanue

13 3aBHCUMOCTH NEPHO/Ia MaJIbIX KOJIeOaHMi
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE
bu6mmoreka [IOK
14 3JIEKTPOMArHUTHBIE KOJIeOaHMs B UJeaIbHOM

KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXKIY

https://m.edsoo.ru/ff0cb820
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MCXaHUYCCKHMHU U DJICKTPOMArHUTHBIMHA

KoJ1e0aHusIMU
®opmyna Tomcona. 3akOH COXpaHEHUS
15 SHEPIUU B UJICATBHOM KOJIeOaTeIbHOM bubmmorexa [TOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyXalOUMX KOJIeOaHUIX.

16 BrinyeHHbIE MEXaHUYECKUE KOIeOaHMUs. bubnnoreka [JOK
Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHbIE KoieOaHus
[lepemennsbiii Tok. CUHYCOMIANBHBIN

17 MepPEeMEHHBII TOK. MOILTHOCTh IEPEMEHHOTO bubnnoreka [JOK
TOKa. AMIUIUTYTHOE U JAeHCTBYIOLIEe https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA M HAIPSHKEHUS

®usuka - Poccuiickan

18 Tpanchopmarop. HpOI/ISBOI[CT?O, nepenava Ak DOHHAR LWKONa
1 IOoTpebIeHNEe AIEKTPUUECKON dSHEprun resh.edu.ru
VY CTpoHCTBO U MPAKTHUECKOE MPUMEHEHUE

19 AJIEKTPUYECKOT0 3BOHKA, FeHepaTopa bubmorexa LHOK

. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKa, JTMHUH dJIeKTponepeaay
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE ®dusuka - Poccuiickan

20 anekTpodHeprud. KynbpTypa ucrionb30BaHus 5/1EKTPOHHAA WKO/IA
3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HU (resh.edu.ru)
MexaHnueckre BOJIHBI, YCIOBUS

91 pacnpoctpanenus. [lepuon. Ckopocth bubmuorexa [IOK

pacnpocTpaHeHUs U JIIMHA BOJHBI.
[Tonepeunslie ¥ MPOIOJIbHBIE BOJTHBI

https://m.edsoo.ru/ffOccab4
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99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubnmoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnunoreka [HOK
ckopocTs. [Ikana 351eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
dusmka - Poccuiickas
[TpuHIMITBI paTUOCBSI3U U TEICBUICHHUS.
24 p p 3/1eKTPOHHAA LWKoa
a3 € cpeAcTB cBsi3u. Paanonoka
BHUTHE CPEJCTB CBsI3U. Pagnonokamnus resh edU.ru
bu6mmoreka [IOK
25 KontponbHas padota «KonebaHus 1 BOJTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE PacIIPOCTPAHEHHUE CBETA B
26 OJIHOPOAHOM cpeze. ToueyHbIN NCTOYHHUK bubnuorexa LIOK
P penc. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [TocTpoenune n3o0paxkeHuii B bubmmorexa [OK
) p p https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHOE BHYTpEHHEE
28 orpakxenue. IIpenenbHbIA yroi IOJIHOTO bubmmorexa [TOK
p P r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubnmoreka [JOK
TOKA3aTeIs MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3o0pakeHuil B TMH3E.
30 ®opMya TOHKOW JTUH3bI. Y BEIUYECHHE bubmmorexa LIOK
pMy ' https://m.edsoo.ru/ffOcddle
JTUH3BI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOWCTB M300paXCHUN B TMH3AX)»
32 Jucnepcus ceera. CIoXHBINA cCOCTaB O€II0TO
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cgeta. L[Ber. JlabopaTopHas padora
«HabmroaeHne nucnepcun CBeTay

Wutepdepennus ceera. Audpakius cera. bubnuoreka [IOK
33 .
HudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
. ®dusuka - Poccuiickan
OnTryeckue MpruOOPHI U yCTPOMCTBA U
35 5 9/1EKTPOHHAaA LWKOAA
yCIOBUS UX 0€30MacCHOr0 MPUMEHEHUs resh.edu.rt
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM
36 MexaHuky. [locTynars! crenuanbHON bubmorexa [IOK
’ Y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
37 OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3ameUIeHHE BPEMEHHU U COKPAILEHUE JJINHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 qaCTI:/I bl CB;I3Ly MaC(l;BI C DHEprueu u bubmmorexa [OK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubnnoreka [JOK
CIIELIMAIBHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Tnanka. DHeprus u bubnmoreka [JOK
UMITYJTBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHUE
N (vb b P bu6mmoreka [IOK
42 OnHiTeitHa ans porosddexra. «Kpacnas

rpanuna» Gotorddexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceeta. Oneitel 1. H. JIeGenena.

bubmuorexa [JOK

43
XUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKue yCTpOMCTBA U MPAKTUYECKOE ®u3nka - Poceuiickan
44 pUMeHEeHHE: (POTOIIEMEHT, (OTOAATUUK, 3/1eKTPOHHAA WKo/a
CoJIHEUHasl OaTapesi, CBETOIUO]] (resh.edu.ru)
45 Pemenue 3amgad no reme «1€MEHTbI bubmuorexa [JOK
KBAaHTOBOM ONTHUKHW https://m.edsoo.ru/ff0d0302
Monenb aroma Tomcona. OmBITEL
46 Pezepdopaa o paccesHuiO 0-4acTHIl bubnmorexa LOK
PEOP P ) https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bu6mmoreka [IOK
47 [Toctymater bopa
y P https://m.edsoo.ru/ff0dOafa
N3nydenue u noriomieHue GOTOHOB PHU
48 e z)?oz(e aToMa ¢ OJHOTO (bOBHH 3HeerH bubmorexa HOK
p N P p https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl cnekTpoB
BonHoBbie cBolicTBa yacTull. BosHEbI 1€
49 Bbpoiinsa. KopnyckynisspHO-BOITHOBOMN bubnnoreka [JOK
nyanu3M. CIOHTaHHOE U BBIHYXIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHUE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI
50 Pesepdopna o onpenenenuto cocraBa bubmmorexa [OK
poOP P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYYEHUS
CsoiicTBa anb(da-, 6era-, raMma-u3Iy4eHuUs. ®dusuka - Poccuiickan
51 Bnusinue pagnoakTUBHOCTH Ha KUBbIE 3/1EKTPOHHAA WKOAA
OpraHu3MBbl (resh.edu.ru)
52 OTKpbITHE IPOTOHA M HEUTpOHA. M30TOMHL. bubmuorexa [JOK
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Anwda-pacniag. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JTydeHHe

https://m.edsoo.ru/ff0d1162

OHeprus cBA3M HYKJIOHOB B sipe. S nepHble
peakmu. SnepHsiit peaktop. [Ipobiemsl,

bubmuorexa [JOK

>3 [IEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKTHI https://m.edso00.ru/ff0d1356
SIZICPHOM 3HEPTrEeTUKHU
DOnemeHTapHble YacTUllbl. OTKpPBITHE
MO3UTpoHa. MeTo bl HAOTIOICHUS U

54 PErucTpanyy 3JI€MEHTAPHBIX YACTHII. bubnnorexa [HOK
Kpyrubiit cron «®@yHaaMeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3anmo/eiicTBus. EquHCcTBO (hrsnueckoit
KapTHUHBI MUPay
Bun 38é31H0r0 HeOa. Co3Be3Ius, ApKHe Pusnka - Poccuiickan

55 3BE3/bl, TUIAHETHI, UX BUJIUMOE JBUKCHHE. e
Conneunas cucrema (resh.edu.ru)

®usuka - Poccuiickan

56 Connue. Conneuynast akTUBHOCTh. McTounmk 3N1eKTPOHHAA LLIKONA
sHepruu CosiHIA U 3BE3] (resh.edu.ru)
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU. ®dusuka - Poccuiickan
3BE3/1bI INIABHOM MOCIIEI0BATENIBHOCTH. 9/1EKTPOHHAA KO

57 Buyrtpennee ctpoenue 38€31. CoBpeMeHHbIE (resh.edu.ru)
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sposrronny CoJtHIa U 3BE3

58 Muneunsiii Ilyte — Hama 'anakTuka. ®du3suka - Poccuitckan

ITonoxenue u gsmxenue ConHIa B

3/1EKTPOHHAA WKOo/1a
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lNamaktuke. I'anaktuky. YE€pHbIE ABIPHI B
sIpax rajJakTHK

(resh.edu.ru)

Bcenennas. Pas6eranue ranaktuk. Teopus

Pusnka - Poccuiickas

59 BoJ1b1110T0 B3phIBa. PeTMKTOBOE H3ITydeHHE. e s Bl
MeraranakTuka (resh.edu.ru)
Pusuka - Poccuinckan
60 Hepemmennsie nmpooieMbl aCTpOHOMUHT 9/1EKTPOHHAA WKOA
(resh.edu.ru)
61 KonTponbHas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»
O6o6matomuii ypok. Ponb pusuku u ®dusuka - Poccuiickan
62 aCTPOHOMMHU B IKOHOMHYECKOH, 3/1IEKTPOHHAA WKO/Ia
TEXHOJIOTHYECKOM, COLIMAJIbHOM M ATHYSCKOMN (resh.edu.ru)
cdepax AesaTeIbHOCTH YeJIOBEKa
OGobmaronmit ypok. Posb u Mecto Gpusuku Pusuka - Poccuiickan
63 Y aCTPOHOMHUU B COBPEMEHHOMN Hay4yHOU HNERTPOHAAT RO
KapTHHe Mupa (resh.edu.ru)
O6o6uaromuii ypok. Posb Gpusnueckoii ®usnka - Poceuiickan
64 Teopuu B ((OPMUPOBAHUHU TIPEICTABICHHIA O SNERTPOHHAR IIRONS
¢bu3nueckoil kKapTuHe MUpa (resh.edu.ru)
O6o06maromuit ypok. Mecto ¢puzndeckoit duswka - Poccuinckas
65 KapTUHBI MUpPa B O0IIEM STy COBPEMEHHBIX 3/1IEKTPOHHAA LWKoNA
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUH O (resh.edu.ru)
pHUpoe
66 PesepBHbIi ypoK. MarauTHOE moJIe. ®dusuka - Poceuiickas
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DneKTpoMaruHuTHast MHIYKIUS

3/1EKTPOHHAA WKO1a

(resh.edu.ru)

PesepBubiit ypok. OnTuka. OCHOBBI

Pusnka - Poccuiickas

3/1EKTPOHHAA WKOJ1a

67 1
CTIEUANBHON TEOPHH OTHOCUTEIIEHOCTH (resh.edu.ru)
68 Pesepnsrii ypok. KBanroBast ¢pusuka. 1 bubnnorexa [JOK
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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53

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®usuka, Makumes I'.4., byxosues b.b., Corckuit H.H. nox penakuuei
[TapdentreBoit H.A., 10 kmacc, AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue.

Ousnka, Maxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penaknuen
[TapdentreBoit H.A., 11 kmacc, AKIImoHepHOE OOIIECTBO

«3narensctBO «lIpocBemieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Anumanuu ¢pusndeckux oobekToB. http://physics.nad.ru/

XKwusas ¢pusuka: oOyyaromias mporpamma. hitp://www.int-

edu.ru/soft/fiz.html

Ypoxku pusuku ¢ ucnoias3oBanueMm MHTepHeTA.

http://www.phizinter.chat.ru/

dusuxka.ru. http://www.fizika.ru/

dusuka: koyuiekums onbIToB. http://experiment.edu.ru/

dusuka: QJICKTPOHHAA KOJUICKIMA OIIBITOB.

http://www.school.edu.ru/projects/physicexp

https://lesson.academy-content.myschool.edu.ru/03/07

https://resh.edu.ru/
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