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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yyeHun
X (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢pusmke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peald3allii MEXIPEIMETHbIX CBsA3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3NKM Ha YPOBHE CPEAHETo O0IIero 00pa30BaHus, IJIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0ydeHuUs.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHM B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(bu3HKK BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydvarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPHU BBINOJHEHUU UMHU YUYE€OHBIX UCCIIEA0BAHMM.

B ocHOBY Kypca ¢pu3nuku 1y1st ypOBHS CpETHET0 O0IIET0 00pa30BaHUs MOJI0KEH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 TOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBIISIETCS JIOTMUECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJJACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MaTepual Kypca (pusuku
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzauus mOpeanojiaraeT HUCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PECHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX IMPHIOKEHUH U3yUYEHHBIX
TEOpU U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
CONIEp’KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 00CYXKIEHUs
po6JieM palvoOHAIILHOTO MPUPOIOTIONIb30BAHMS U HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUPOBaHHUE MPEICTABICHUN O
CTPYKType TocTpoeHus: (U3nIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/IE, TPaHUIIAX TPUMEHUMOCTHU
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOIX0A B Kypce (U3WKH peau3yeTcsl Mpex/e
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHON AEeSITeTbHOCTH O0YyYaOUIUXCA.
Jl11s 6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO HCTIONIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0O0bEIMHEHBI B OOIIMIA CIMUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Brigenenne B yKka3aHHOM TepedyHe J1abopaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJIA Y OLIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMU 00pa30BaTEeILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHAIIeHWs kaOuHera (usuku. [lpu
3TOM O0ECIEeYMBAETCs OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU HPOBOJUTH
KOCBEHHbIE HM3MEPEHUSs, MCCIEJOBaHUSI 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
TIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbuioe BHIMaHME yAeTSETCS PEHICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3aJa4u C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpPOTEeKaHUus (U3NYECKUX SBICHUH M TPOILECCOB B OKpYKArOIIEH
KU3HH, TpeOytonue BhIOOpa (U3MYECKON MOJENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
o0ecrieueHno yuyeOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (DM3UMKH Ha ypOBHE
cpeaHero o0Omero o0pa3oBaHUsl JOJKEH H3Yy4yaTbCsl B YCIOBUSX MPEAMETHOIO
KaOnHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MpOrpaMme II0
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHcTpaniuoHHOe  00opy/0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (PU3MKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 0O0OpyJOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M OOEcTednBacTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaThudeckre KOMILUIEKThHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMU TIEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS

e (¢dopMHpOBaHHE HWHTEpPeca U CTPEMIICHHS OOYYaIOIIUXCS K HAy4YHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pPa3BUTHEC MPENICTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (DOPMUPOBAHHE
UCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (dopMHpOBaHKUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMHpOBaHHEC YMEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3HYecKrX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne 3THX Ienei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CPEAHETo 001ero oopa3oBaHus:

e TPHOOPETEHHE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPOPU3HKHY;

e (GOpMHpOBaHHEC YMEHUH TPUMEHITh TEOPETHYCCKUE 3HAHUA IS
0OBsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE H IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHME CIOCOOOB pEIICHHS pa3IMYHBIX 3a/Jad C SBHO 3aJaHHOU
dbu3znyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKO MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3aauH;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHHE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(bU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEPIpETaruu WHGOpMAIIIH,
OTIpeieNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCJIOBUU JJISI PA3BUTHUSI YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha usyuenune ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIETro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM WHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yYJarOIIMXCS.

COJEPKXAHUME OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 TO3HAHUA

®dusnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Posb 3kcriepruMenTa v TEOpUH B IPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenvupoBanue (pU3MYECKUX SBJICHUM U TpolieccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIAI COOTBETCTBUS.

Ponbp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamurxa



Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopus.

[lepemelienrie, CKOpOCTh (CpefHsIE CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MAaTEepUaIbHOW TOYKH, WX NPOECKIMM HA OCHU CHUCTEMbI KOOpJWHAT.
CroxeHue nepeMenieHui u CiI0KeHNUe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJiInHeHoe nBikeHue. ['paduku
3aBUCUMOCTH  KOOpJIUHAT, CKOPOCTH, YCKOPEHUSA, NyTH H TEpPEeMEUICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHOE TazieHue. Y CKOpeHHe CBOOOTHOTO MaIeHUS.

KpuBonuneniHoe nBuxeHue. J[BuxeHne MaTepuaibHOM TOYKHU IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHASA CKOPOCTb.
[lepuona u yactora obpatieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHnueckne YCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: CIHUIOMETD,
JIBUKEHHUE CHAPSJIOB, LIEITHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mopens cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKCHUSL.

[IpeobpazoBanye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pe:KEHHOM HNPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.

Hanpagnenue ckopocTu pu ABHKEHUH IO OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydenne HEPABHOMEPHOTO ABUKEHHS C LIEJBbIO ONPEEICHUS] MTHOBEHHOM
CKOpPOCTH.

HccnegoBanne COOTHOLICHUSI MEXAY IYyTAMHU, TMPOWICHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHM NIPU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAIBHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune ABUKEHHUS IIAPUKA B BA3KOM KUIAKOCTH.

N3yueHne nBUKEHUS TeJla, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHuun  otHocurenbHOCcTH  [anmunes. llepBwii  3akoH  Hprotona.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoi 3akon HeroToHa
JUIs MaTepuanbHON Touku. Tpetuit 3akoH HeroTOHA 17151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTb.

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



Tpenune. Bunpl Tpenus (mokosi, ckonpxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHUS U cuiia TpeHus nokos. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH WJIU Ta3e.

[ToctynarenbHOE U BpalllaTebHOE JBUKEHUE a0COIFOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaileHus. I[lmedo cumbl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHuueckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE Macc B3aUMOJAEHCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUECHUS U CKOJIbKEHHUSI.

YcnoBust paBHOBeCHs TBEPAOTO Tea. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUMX B MPYXUHE U
pE3MHOBOM 00pasiie, OT ux JedopmMariuu.

HccnenoBanue ycioBUM pPaBHOBECUS TBEPAOIO TeEJd, HMEIOLIETO OCh
BpAallCHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

NMnynbe MartepuasbHOM TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NMnynbec cWiibl M1 M3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAaHEHWs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckass sHeprus MarepuaibHOoM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYyTO
nedhopMHUpPOBaHHOMN NPy KUHBL. [loTeHIMabHAS SHEPTHSI TeJa BOJIN3H MOBEPXHOCTH
3emu.

[ToreHumanbHpie W HEMOTEHUMAIbHBIE  CcUJbl.  CBa3b  pabOThI
HETIOTECHIUAIBHBIX CHJI C ©3BMEHEHUEM MEXAHUYECKOW YHEPTUU CUCTEMBI TEII. 3aKOH
COXPaHEHHSI MEXaHUYECKON IHEPIHUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHnueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIIMATIBHON YHEPTUN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIINbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHUEM MEXAHHUYECKOW HHEPTUu
TE€Ja Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znen 3. MousiekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHKEHHUS U
B3aHMOJICMCTBUSL 4YacCTUL] BElIECTBA. MoJaenu CTPOEHUSA Ta30B, XUJIKOCTEU H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHHM HACaIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpedHEN KHWHETHMYECKOM BSHEpPruy TEIUIOBOTO JBWXEHMA dvacTull rasza. Illkana
temneparyp KenpBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamprona. M30mponeccesl B HACaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Llemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME JHUCKPETHOE CTPOCHHME BEIIeCTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUIA.

OnbIThl 10 1P PY3UN KUAKOCTEN U razoB.

Monens OpOyHOBCKOTO ABUKEHHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mopens, HIUTFOCTpUpYOLIas MPUPOAY JABICHHUS ra3a Ha CTEHKU COCYya.



OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

Onpenenenne mMaccbl BO3ayXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUMU
00BbEMa KOMHATHI, TaBJICHUSI U TEMIIEPATypPhl BO3/IyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonndecTBo TeroTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIMS, U3IydYeHUE. Y JeTIbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTsl npu Teniaonepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. I[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[IpumeneHnre mepBOro 3aKOHAa TEPMOJMHAMHUKHU K H3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoamHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

TerutoBele  mamuHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBHIX MammmHaX. Koadduiment mnomae3Horo
nerictBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumeHT mosIe3HOro
JNEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHus, OBITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

WN3meHeHnne BHYTpeHHEH HSHEPrud Tejla IMPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepatypsl) Tea Ipu Terlonepeaaye.

OnbIT o aabaTHOMY PAaCIIUPEHUIO BO31yXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHaeHcanus. Vcmapenue u kureHue. AOCOTOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO31yxa. HacelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHSI OT JaBJICHUS.



TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaimioB. Kuakune kpucraisl. CoBpeMmeHHblE Marepuaiibl. [lnmaBienue u
KpUCTaJLTM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEMIOBOTO OanaHca.

TexHnueckne yCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU IMOJTYyUYEHUSI COBPEMEHHBIX MaTEpUasoOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJIEHUMU.

CriocoObl U3MEpEeHUs BIIaKHOCTH.

Habnronenue HarpeBaHus U MIIaBJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHaMmmuka

Tema 1. dnekmpocmamuxa

DJeKTpu3anus Tei. DISKTPUUECKU 3apsa. /[Ba BU1a 3JIEKTPUYECKUX 3apsI0B.
[IpoBOgHWKHN,  JOUAJAEKTPUKA UM TOJYNPOBOJHUKU. 3aKOH  COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3aekTpuuecKuit 3aps.
Onektpuueckoe mone. Hanpsok€HHOCTh  3nekTpuueckoro mnods.  [IpuHiun
CyNEPHO3ULIMM BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHpKEHHOCTH DJIEKTPUYECKOTO
OJISL.

Paborta cun anexrpocratudeckoro noist. [lorennuan. Pa3HocTh NOTEHIIMATIOB.
[IpoBOOHUKN M HAMDJIEKTPUKH B DJIEKTPOCTATHYECKOM Ioje. JluanmekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHncatop. DIeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DIIEKTPOCKOI,
DIIEKTPOMETpP, DIEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPOIpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINN IEUCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAaU
IJIACTUH, PACCTOSHUSA MEXITY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTKa LEenH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenbHOE, NApaIEIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB.

PaGora nanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUjla U BHYTPEHHEE COIMPOTUBIICHHME HCTOYHMKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 35ieKTpruueckoi uenu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DJIEKTPUYECKHAN TOK B BakyyMme. CBONMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoIHUKH. CobcTBeHHas u IIpUMeECHAast IIPOBOAUMOCTD
noJIynpoBOHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

OnekTpudeckuii ToKk B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTesibHble MNPHOOPHI,
3IEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBII IO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COIIPOTUBIICHHS LWIMHAPUYECKUX NPOBOJHHUKOB OT [JIMHBI,
IJIOIIAIN TTONIEPEYHOTO CEYEHHs M MaTepuaa.

CMmelaHHOEe COeIMHEHHE MTPOBOIHUKOB.

[Ipsamoe wu3MepeHHe HIEKTPOABMXKYyIIeH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBHCHUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.



Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydenne cMemaHHOro COEIMHEHUS! PEZUCTOPOB.

N3mepenune 3JIeKTPOJBUKYIIEH CUJIbI MCTOYHUMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Habmronenue aiekTpoiunsa.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBiseTcs ¢
y4ETOM COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3e C KypcamMH MaTeMaTHKH,
Ouno0THH, XUMHH, TeoTpadu U TEXHOJIOTHUH.

Meoicnpeomemuvle nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUM, JWHEWHas (OyHKIMS,
napabona, rumnepOosa, ux rpa@uKu ¥ CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X MPOECKLIHUH HA OCH KOOPJMHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABUXKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIaun, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPIBIX TEII, KUIKOCTEN U Ta30B,
AJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJEKTPOJUTHYECKass  JUCCOIMalIUs,
rajbBaHHKaA.

l'eoepaghus: BIaXXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEeHUS B TEXHHUKE, MOJIIUITHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JPyTHE), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHAUITHOHED, TEXHOJIOTUN
MOJIYYEHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AJIEKTpOHArpeBaTEIbHbBIC pUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. DjeKTpoaMHAMMKA
Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA
[TocTosiHHBIE MarHUTHL. B3aMMOIENCTBUE MMOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMHA. [I[prHIMI Cyneprno3uiny MarHUTHBIX MOJIEH.



Jluann marHuTHOW wWHAYKUMW. KapThHa JIWHWKA MarHUTHOW WHIYKIHUMW ITIOJIA
MIOCTOSIHHBIX MarHuTOB.

MarauTHoe 1OJ€ MPOBOJHMKA C TOKOM. KapTuHa IHMHUNA UHAYKIUA
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO0 MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyIb U HaNlpaBJICHUE. [BUKEHHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM 1osie. Pabota cuite Jloperra.

SIBiieHME 2NEKTPOMAarHUTHOW MWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABIXKYINAA CWIAa HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moje. OIEKTPOABWKYILNAS CHJIA HWHAYKIHU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

[IpaBuo Jlenua.

NHnykTUBHOCTB.  SIBIIECHME CaMOMHIYKIMHU. OJIEKTPOABWXKYIAS  CHJA
CaMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIW JJIEMEHTApPHBIX
YaCTHI, UHIYKIIMOHHAS T€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKUAH OT CKOPOCTH WU3MEHEHUSA
MarHUTHOTr'O MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yyeHne MarHuTHOTO MOJI KaTYIIKU ¢ TOKOM.

HccnenoBanue nercTBrsI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHIYKIIHH.

Pasznea 5. Kosie0anus 1 BOJTHBI



Tema 1. Mexanuueckue u 31eKmMpoMazHUMHbIE KO1€O0AHUA

KonebarenbHass  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHMs.
["apmonunyeckue konedanus. [lepuon, vacrora, amrmuuryga u (aza xoseOaHUM.
[IpyXuHHBI MasTHUK. MareMaTU4eCKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
konebanwmii. [IpeBpareHue sHEpruu Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHBIE KOJIEOaHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMU. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBneHue o 3aTyxaroolux KojaeOaHusx. BeIHyk /IeHHbIE MEXaHUYECKHE
kosie0aHus. PezoHanc. BbIHy & 1€HHbBIE 3JIEKTPOMArHUTHbBIE KOJICOaHMsL.

[lepemennblii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIPSDKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya u MoTpedIeHUE SIEKTPUIECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKHU IPHU NPOU3BOACTBE AIEKTposHepruu. KyipTypa
VICIIOJIb30BaHUS AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHUE: SIIEKTPUYECKHU
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, JUHUHU dJIEKTpOIIepesay.

Jlemoncmpayuu

UccnegoBanue napameTpoB KojeOaTelIbHOW CHUCTEMbl (MPYKUHHBIM WK
MaTE€MaTUYECKUA MAITHHK).

Habnronenue 3aryxarommx KojieOaHmil.

UccnenoBanue CBOMCTB BBIHYKJIECHHBIX KOJICOAHMIA.

Habntoienue pe3onasca.

CB0OOAHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUSI.

OcuunmiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HaIPsDKEHUS! OT BPEMEHU) IS
3JIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1mocienoBaTeNbHOM COCAUHEHHUHM PE3UCTOpa, KAaTYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY IEKTPOIEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanne 3aBUCHMOCTH MEpUOJia MajbIX KoieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Irpy3a.

HccnenoBanne nepeMeHHOT0 TOKA B LIETIH U3 MOCIJIEI0OBATEIBHO COEUHEHHBIX
KOHJICHCATOpAa, KaTYILK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL



MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CkopocTb
pacmnpocTpaHeHuss W JiuHa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WUuTtepdpepeHius u niuppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BoicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHE, MOoJspu3anus, Audpakuus,
uHTeppepeHus. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [I[prMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IprHIMIBI panOCBSI3U U TeNeBUACHUA. Pannonokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEebI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi JAUArHOCTMKA B TEXHUKE U MEAUIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHHUE MMONEPEUHBIX U MPOJO0IbHBIX BOJH.

Konebiromeecs Teo Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHHS] MEXaHUYECKHUX BOJH.

Ha6nronenue nnatepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuH.

HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEIIOMIICHUE,
noJyigpu3anus, 1udpakius, uHTepepeHus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. I[IpAMonMHENWHOE pPAcCHpOCTpAaHEHUE CBETa B
oaHopoaHow cpexe. JIyu cBera. ToueuHblli HCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKoHbI OTpakeHus cBeta. [locTpoeHue n3o00pakeHUi B
IJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBETAa. AOCOIIOTHBIN MOKa3aTeNb
npenoviieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTtaB Oenoro cBeta. LIBer.

Cobuparomniye u paccerBarolye JuH3bl. ToHKas JinH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JuH3bL. [locTpoeHnne n3zo0paxkeHuii B COOMpPAIOIINX U
pacceuBaroMX JUH3aX. @opmysia TOHKOM JUH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.



BonnoBass ontuka. Wurepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBuss HabOmOEHUS MaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuoHHas pemerka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TAJE€HUH MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapat, TPOSKIIMOHHBINA ammapaT, MHKPOCKOTN, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsaMonMHEHOE pacIpOCTPAHEHUE, OTPAXKECHHE U TPEIOMJICHHE CBETAa.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mopenu MUKpocKoma, TEJIECKOIa.

Habnronenue untepdepeninm crera.

Ha6nronenue nudpaxium ceera.

Habmronenune nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBIO AUGPAKITUOHHOMN PEIIETKY.

Habnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenue nokasaresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB H300payKEHUH B JTUH3AX.

Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHON TEOPUH OTHOCHTEJIbHOCTH

['panu1bl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[oCcTyaThl cienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETAa B BAaKyyME,
MPUHIUI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpaLIEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEATUBUCTCKON YaCTHUIBI.

CBsI3p MacChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pasznen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmoeoit OnNMuKU



®oronsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. DHEPTUS
U UMITyJIbC (POTOHA.

OtkpsiTue u uccnegoBanue porodddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dotoadpdexra. YpaBuenue DiHmTeHA 11t poTodPpdexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
¢doTomatuuk, coaHeuHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

®otor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanuie 3akoHOB BHEIIHET0 (poTodpdekTa.

Cseroauon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuIO 0 -HaCTHIL.
[Lmanerapnas moxaens aroma. Iloctynmatrel bopa. M3nydenue wm mormonieHue
(GOTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHS JHEPIHMHM HA JApyro. Buabl
criekTpoB. CIIEKTp YPOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonHoBeie cBoiicTBa yactull. Bosnbl ne bpoiis. KopnyckynsspHo-BOITHOBOM
Ty aJIu3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyUYCHHUE.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenve JIMHBI BOJIHBI Ja3epa.

Habmoienue inHeRvaThIX CIIEeKTPOB U3IIyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Habnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CJO0XKHOCTh CTPOCHUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH. OnbITH Pe3epdop/a 1o onpeesaeHuIo coctaBa paguoakTUBHOTO
uznydenus.  CpoiictBa  anbpa-, Oera-, ramMma-uzinydeHus.  BiusHue
PaJMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE  TIpoTOHA W HedWTpoHa. HykioHHas  monens  sjapa
I'eiizen6epra—Banenko. 3apsaya sapa. MaccoBoe yucio sjpa. M30Torbl.



Anbda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jleext macchl siapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AI€p.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W IEPCIIEKTHUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

Mertobl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dynaameHnTanbHble B3auMoAecTBH. EQMHCTBO (pr3nueckoit KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBa U IPAKTUYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa
Buibcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CU€TunK MOHU3HUPYIOIMUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETHI, UX BUAUMOE
JIBUYKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/71bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajibHbIA Kjacc —
CBETUMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpeHHEe CTpoeHue
3B€371. COBpEeMEHHBIC TPEJICTABICHHUS O MPOUCXOXKIACHUM U ABoJtoru CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii I[Tyte — Hama I'anmaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapsl. YEpHbIE OBIPBI B sAapax
raJlaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Pazberanve rajgakTHK.
Teopus bonbiioro B3peiBa. PEMKTOBOE M3IydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunnlie npo0sieMbl aCTPOHOMUMU.

Vyenuueckue nabnrooenus

Habmronenuss HeBOOpYXEHHBIM TJIa30M C HMCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl OTIpeIeNICHUsI TI0JIOKEHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31s CeBEPHOIrO MOIYIIAPHS U IPKUE 3BE3IBI.

Habntonenus B teneckon Jlynsl, manet, Mueunoro [lyTu.



Oo6o0maromiee NOBTOPEHUE

Ponp ¢u3ukm U acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, posib (PU3UUECKON TeOpun
B (popMUpOBaHUY TIPEACTABICHHN O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEICTABJIEHUH O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3sMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHNE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: pelIEHHE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTpe/eieHIe TIOIAIN IIIOCKUX GUTyp U 00bEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKECHUS B )KMBOM IMPUPOJIE, ONITUUECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTATUINYECKOMN peIETKH, CIIEKTPaIbHbINA aHATIH3.

l'eocpagpua: MarHuTHble TOJKOCA 3€MJIM, 3aJ€KH MarHuTHBIX Py,
(doTOoChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3AHUE 3€MIIETPSICEHUM.

Texnonozua: JMHUM DIIEKTPONEPENAd, TEHEPATOpP NEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS I€4Yb, pajap, paJiuoONpUEMHHK, TEJIEBHU30P,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesi.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPpa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIC B
JETETbHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOIr0 BOCIIUTAHMSA:



MHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh ODKOJIOTHYECKONW KYJIbTYphl, OCO3HaHHE TJI00aJIBLHOTO
XapakTepa SKOJOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacUIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBISATH IPOCKTHYIO U UCCIE0BATEIbCKYIO AEATEIbHOCTD
WHNBUyaJIbHO U B TPYTITIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruyeckue AeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh UEIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUHU HX
JIOCTHKECHHS,
BBISBISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABJICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHajdu3a MMEIOUIUXCS
MaTEPUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJTIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKoil HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0CHIEM TPEOOBaHU SPTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJI0T0 YYaCTHHKA KOMaH/IbI B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATh PEIICHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

NPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMpU aHallu3e pe3yIbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHns TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 110
busnke g ypoOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN WUHTEJUICKT, IpeanoiaraImi
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K koHny o0yuenus B 10 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOLIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpPUMEpPAX poJib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINIEH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCaIbHbIN a3, MOACIU CTPOCHUS Ta30B, )XUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1aY;

pacnio3HaBaTh (PU3NUYECKHUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEILECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CcBOOO/HOE MMAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJEHCTBUE
Ten, nudPy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX Tel,
U3MEHEHHE O0bEMa TeN MpU HarpeBaHUM (OXJIaXKJIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3Alus, KUIICHUE, BIIA)KHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXKIy IapaMeTpaMM COCTOSIHWA Ta3a B M30IPOLECCax, IEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPs/IOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KUHETHYECKas: DHEPrus, NOTCHIUAIbHAS YHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONKCBIBATh WM3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JBHMKEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(QQUIUEHT TMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTeNs; MpH OMNMCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

OIUCBIBATh U3YUYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
SIBJICHUS (IIPOLIECCHI), UCIONIBb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMsS] WU EIUHHIIBI; YyKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHEHMS MEXAHUYECKOW DJHEPIHM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIHUHA CWJI, MPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMUIIBI JEHCTBUS MaLIMH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS X 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
dbopmyIMpoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yJIbTAThl MOTYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BAaHUS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPyJa MpU MPOBEICHUU HMCCIECIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUd: BBHICTPAUBATH JIOTHYECKH HETIPOTHUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIPETALNN U MPECTABICHUS
y4eOHOH ¥ HAy4YHO-NONYJSAPHON HHPOPMALMK, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOJTydaeMyto HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM KU3HU AJIS
oOecrieueHnss 0€30MAaCHOCTU NpH OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K koniy o0yuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBath (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMsg  CBETa, JUCIEPCHUS CBETa,
dboTornexTpuueckuil 3gdext (potoaddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
AIIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPsIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO Mojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUU
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YyKa3bIBaTh
(GbopMyIIbl, CBSI3BIBAIONINE TAHHYIO (DU3UUYECKYIO BEIMUUHY C APYTUMU BETUIMHAMU,

ONUCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HUCIOIb3YS
¢u3nUecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, EPUO]I MOTypaciaa, SHEPTUsI CBSI3U



aTOMHBIX SJIep, TNpPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W €IHWHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEIUYMHAMH,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIIONB3YS (HU3HUUECKUE
3aKOHBI U MPUHIMUIIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCIMHCHHS TPOBOJHHUKOB, 3akoH Jlkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXPAaHEHHUS! DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT'0 YHCIA, MOCTynaTel bopa,
3aKOH paJi0aKTUBHOTO pacmajia, Mpu ATOM pa3InudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI IIPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 WCCJIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBath NpodIeMy/3a1ady U TUIOTE3y YueOHOIo SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, ITPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHN;

MCCIIEIOBATh 3aBUCUMOCTH (PM3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
pamMkax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUA,

pemiaTh pacuéTHpIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HEeoOXonuMbIe NJisi €€ PEelIeHUs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUUBYIO
IIETIOYKY PAaCCYXJICHUW C OMOpPOH Ha HM3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANNN U TIPEICTABICHUS
y4eOHOW W HAyYHO-TIONMYJIAPHOW WHGOpPMAIUHU, IIOJIYYCHHONH W3 pa3IMdHbIX
UCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH MOJTydaeMyIo HHPOPMAIIUIO;

OOBSCHATh TPHUHIMIBI JIEHCTBUS MAaIIUH, TPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MACHOTO MCIIOIh30BAaHUS B IOBCEAHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOICCCOB OKPY)KAMOIIEr0 MHpA, B pPa3BUTHE
TEXHHUKH M TEXHOJIOTHA;

UCTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCECIHEBHOM KU3HHU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUs 3I0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTath B TpyHIe C BBHIMOJIHCHHEM pPAa3IMUHBIX CONUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAMHOHAIBHO pAaCHpeneisaTh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJcKBaTHO OIICHHUBATH
BKJIAJ[ Ka)KJIOT0 M3 YYACTHUKOB I'PYIIIBI B PEIIICHHE PACCMAaTPUBACMOM ITPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos Di1eKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aeyioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMporpamMmbI padoThI padoThI
pecypchbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [{OK
' HAyYHOTO MO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazngeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
MHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Hluramuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAaHEHUS B 6 1 1 bubnuoreka [IOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

OcHOBBI Eu6 10K
nonroTexa
3.1 MOHeKyHﬂpHO: ? ! https://m.edsoo.ru/7f41bf72
KMHETHUYECKON TEOpUHU
310 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHI https://m.edsoo.ru/7f41bf72
33 ArperatHble 5 bubnuorexa [IOK



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

COCTOSIHUS BEIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bub6mmoreka [JOK
4.1 1 1 1
DTEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
47 AIEKTPUUYECKUHN TOK. 12 | | bubnmorexa [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHOE BpeMmst 2 1
OBUIEE KOJIMYECTBO 68 5 4
YACOB I10 [TIPOT'PAMME
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontposmsie | TIpakradeckme (undposbie)
n/m | W TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl

Paznea 1. JIEKTPOJUHAMUKA

1.1

MaruurtHoe nose.

11

bubnunoreka LIOK



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

DneKTpoMarHuTHas

WHIYKIAS

https://m.edsoo.ru/7f41¢97¢

Hroro no pasneny 11

Paspnen 2. KOJIEBAHUSA U BOJIHbBI

Mexanuyeckue u
2.1 3JIEKTPOMAarHUTHbIE 9 1
Kosie0aHus

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

29 MexaHHYeCKue U 5 1 bubmuotexa [JOK
' DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41¢c97¢c
23 | Onruka 10 3 bubmorexa TIOK
https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIITUAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBEI cIIelIaIbHON 4 |
' TEOPHH OTHOCUTEIIHHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/7f41c¢97¢

Hroro no pazneny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHTHI KBAaHTOBOU 6 bubmuorexa [JOK
' ONTUKH https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
4.2 4
Crpoerne aroma https://m.edsoo.ru/7f41c97¢c
bubnunorexa IIOK
4, A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 15

Pa3nea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU



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

DneMeHTbl aCTPOHOMUU U

bu6mmorexa [JOK

5.1 7 1
acTpou3uku https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 7
Pa3znen 6. OGOBLIAIOLIEE IIOBTOPEHUE
bubnunorexa LIOK
1 4
6 Obobmaromee nosroperme https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I10 [TPOT'PAMME
IMOYPOYHOE INIJNTAHUPOBAHHE
10 KITIACC
KoJsn4yecTBo yacos DIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/bHbIC
padoTbl padoThI
pecypcsbl
®duznka — HayKa 0 IPUpOJIE.
1 Hayunslie MCT(})] bl nofoHIfﬂ 1 bubmorexa OK
Y A https://m.edsoo.ru/ff0c32¢2
OKPY’KaIoIlIero Mupa
) Ponb 1 mecTo usuku B 1 bubnuorexa [JOK
(hopMUPOBaHUH COBPEMEHHOU https://m.edsoo.ru/ff0c33e6



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

Hay4YHOU KapTUHBI MUPa, B
MPAKTUYECKOM IEATETbHOCTH
JIroaei

Mexannueckoe IBUKEHUE.

OTHOCUTENHHOCTD
3 MEXaHUYECKOTO JIBUKECHHUS bubmoreia HOK
g ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEPHOE NMPSAMOJIMHENHOE bubnuorexa [IOK
JIBHXKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE bub6nuorexa LIOK
npﬂMonHHeﬁHoe JBHKCHHE https://m.edsoo.ru/ff0c372¢
CBo0OOIHOE TafeHHE.
6 Yckopenue ¢cBOOOIHOrO bubmmorexa LHOK
p https://m.edsoo.ru/ff0c39¢cc
najeHus
KpuBonnHelHOE nBUXKEHUE.
7 JIBrm>keHne MaTepuanbHON bubmmorexa [IOK
p https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTH
[IpuHUIKI OTHOCUTENBHOCTH
2 lNanunes. UnepuuaneHble bubnuoreka [IOK
cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HbroToHna
Macca tena. Cuna. [Ipunuun
9 CyInepnosuuu cui. Bropon bubnunorexa [JOK
3akoH HproToHa 1151 https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOUYKU
10 Tperun 3akon HeroToHa st bub6nuorexa [IOK

MaTCpHUuaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKOH BCEMUPHOIO TATOTEHUSI.

bubnuorexa [IOK
I} Cnma mkectn. Hepaas httns://m.edSO(])_.[ru/ffOc3dOO
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COpOTUBIEHUS bubnuoreka [IOK
IPpU IBYKCHUH TeJla B https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WIN ra3e
[ToctynaTenbHoE U
BpalllaTeIbHOE ABH)KEHNE
14 abCOJIFOTHO TBEPJIOTO TElIA. bubnuorexa [JOK
MowmenT cuisl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
VcIioBusI paBHOBECHS TBEPIOTO
Tena
HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOUEK.
15 Nmnynbe cunbl. 3akoH Bubmmorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXPaHEHHUs UMITYJIbCA.
PeakTuBHOE IBMKEHUE
PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprus
16 MaTepuaibHON ToukH. Teopema Bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
00 M3MEHEHUHU KNHETUYECKOU
SHEPruun
[loTenunanpHas 3Heprus.
17 [TorenumanpHas 3Heprus bubnunorexa [JOK

ynpyro J1e)opMUPOBAHHON
npyxuusl. [loTeHImanbHas

https://m.edsoo.ru/ff0c461a



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

SHEPTHUs Tela BOIU3U
MOBEPXHOCTH 3E€MJIH

18

IToreHnuanbHbIe U
HENoTeHLIUaIbHbIe cHIIbl. CBA3b
PabOThI HEMOTEHIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKON
SHEPIHHU CUCTEMEI TeJ. 3aKOH
COXPaHEHHUS MEXaHMYECKOH
SHEPIUU

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

JlabopaTtopHas pabota
«MccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHMUYECKOW PHEpPIUu Teja Ha
npuMepe pacTsHKEHUS
PE3MHOBOTO KI'yTa»

20

KonTponbhas pabota no teme
«Kunemartuka. Jlunamuka.
3aKOHBI COXPAHCHHSI B
MEXaHUKE»

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoyHoBckoe
newkenue. dubdysus

bu6mauoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICCTBUS YaCTHI]
BelecTsa. Mozenu cTpoeHust
ra3oB, JKUIKOCTEH U TBEPIBIX
TEN

23

Macca monekyn. KonnuectBo



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

Benlectna. IlocTosHnas
ABoraapo

TemnnoBoe paBHOBECHE.

24 Temneparypa u e€ u3mMepeHue.
[IIxana remneparyp Llenbcus

25 Wneanbhsriii raz B MKT. bubmuorexa [JOK
OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak
Mepa Cpe/lHe KHHETUYEeCKOU

26 SHEPrUU JBH)KEHUS MOJICKYII. brbmorexa OK

https://m.edsoo.ru/ff0c511e

YpaBHenue Menpeneena-
Krnaneiipona

7 3akon JlaneroHa. 'a30BbIC
3aKOHBI
JlaboparopHast paboTa

73 «HccnenoBanue 3aBUCUMOCTH
MEXIy mapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO ra3a»
H3onporiecchl B n1ealibHOM rase

29 U UX rpaduyeckoe Bubmmorexa LIOK

https://m.edsoo.ru/ff0c570e

MIPE/ICTABIICHUE
BnyTtpennss sneprus
TEPMOJAUHAMUYECKOM CHCTEMBI

30 U CIIOCOOBI €€ U3MEHEHMS. bubmuoreka [{OK
KomnmaecTBo TemnoTe! u padoTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO HJICAJIbHOTO Ta3a

31 Bunael rerionepenaun bubmorexa [IOK

https://m.edsoo.ru/ff0c5¢36



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

VnenbHas TEMI0EMKOCTh
BemecTBa. KomudecTBO TEMmIOTHI

bub6aunoreka [IOK

32
[IpU TEIIoIepeaaye. https://m.edsoo.ru/ff0c5¢c36
AnabaTHBIN MpoIecc
IlepBEIil 3aK0H TEPMOIUHAMUKHA
33 u ellzo o I/IMeHeHI/Ig K ’ Bubmiorexa HOK
P https://m.edsoo.ru/ff0c5efc
H30MmpoleccaM
HeobGpatumocTh IpoIieccos B
34 Ipu (I)) e. Bropoii I3)2111<10H bubmnorexa [IOK
pupoze. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
15 [Tpuauyn neicreus u KITI bub6nuorexa LIOK
TEMJIOBOM MAIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hwukn Kapno u ero KITJ
37 DKosnorudyeckue mpoodaemMbl
TEIJIO3HEPTETUKU
O06001aroIuni YPOK
38 «MOJ‘IL:K JIISJIl HaZI:bI/BHKa Bu6nmorexa [JOK
yp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJUHAMUKI
KonTponbhas pabota no teme
39 «MonekynspHas GpuznKa bubmorexa HOK
yAp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJIUHAMUKI
[TapooOpazoBanue u
40 KoHneHcanus. Mcnapenue u Bubmiorexa HOK
A Tt p https://m.edsoo.ru/ff0c63b6
KHUIIEHUE
AOcCoIroTHAs M OTHOCUTEIbHAS
41 BJIAKHOCTH BO3JIyXa Bubmorexa OK
o AR https://m.edsoo.ru/ff0c64d8
Hacpiennsiit nap
42 Teepmoe Terno. bubnuoreka [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Kpucranamaeckue u amopdasie
Tena. AHU30TPOINHUS CBOMCTB
Kpuctayios. XKuakue
Kpuctayibl. CoBpeMeHHbIE
MaTepuanbl

https://m.edsoo.ru/ffO0c6510

[InaBnenue U KpUCTATUIU3ALIMSL.

bu6manoreka [IOK

43 VnenvpHAsS TEIIOTA MJIABJICHU.
a https://m.edsoo.ru/ff0c6708
CyOnumarust
bu6morexa [JOK
44 YpaBHEeHHE TEIIOBOro OajaHca
P https:/m.edsoo.ru/f0c6820
DneKkTpu3aIus Tel.
45 DneKTpuuecKun 3aps. Jsa bubmmorexa [IOK
p AL https://m.edsoo.ru/ff0c6bec
BU/JIA DJICKTPUUECKUX 3apsiI0B
[IpoBOIHUKHN, TUBTIEKTPUKHU U
46 HOJIyTIPOBOJTHUKU. 3aKOH bubnuoreka [IOK
COXPaHEHUS JIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoiencTBue 3apsiioB.
47 3akoH Kynona Toq:qﬂmﬁ bubmorera [IOK
y - https://m.edsoo.ru/ff0c6eced
AICKTPUYECKUU 3apsi]T
HanpsxkeHHOCTh
3JEKTPUUYECKOTO MOJIS.
48 IIpuanun cynepno3unuu bubmmorexa [IOK
PHHH yHep I,l https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX MoJeu. JInnnn
HANPSHKEHHOCTH
Pabora cun
49 3JIEKTPOCTATUYECKOTO MOJIA. bubnnorexa [JOK

Ilorenuuan. Pa3zHocts
HOTEHIIMATIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBO)IHI/IKI/I " IUSJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTpI/I‘IeCKaH
IMPOHHUIACMOCTDb

bub6aunoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnekrpoeMkocTh. Konpencarop

bub6munoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOTO KOHJEHCAaTopa

bub6munoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota
"M3MepeHune IIEKTPOEMKOCTH
KoHAeHcaropa'

54

[Ipuniun nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIUPOBAIBHOTO anmapara,
CTPYHWHOTIO IIPUHTEPA.
DJIEKTpOCTAaTUYECKAs 3aIUTa.
3a3eMiieHHe AIEKTPOIIPHUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBHUS
€ro CyIIeCTBOBaHUSI.
[TocrosaAI TOK. CHita TOKa.
Hanpsixenne. ConpoTtusieHue.
3akon Oma 1S ydyacTKa 1enu

56

ITocnenoBsarennHOE,
napajuieIbHOE, CMEIIaHHOE
COCTMHEHHE ITPOBOTHUKOB.
JlaGopaTopHnas pabota
«/3yueHue cMemaHHOro
COETMHEHUS PE3UCTOPOBY

0.5

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



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

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

58

3akoH OMa aJ1s1 OJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
nenu. Kopotkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«3mepenue DJ1C nucrounmka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHUBIICHHSD)

0.5

bu6manoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblii ypok. KonTpoiabsHas

pabora 1o Teme

H9 n
JeKTpoAuHaMHKa" /

Bceepoccuiickas mpoepouHas

pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«ONeKTpoAUHAMUKa /
Bcepoccuiickas npoBepoyHast
paboTa

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas MPOBOIUMOCTb
TBEP/BIX METAJLIOB.
3aBUCHMOCTh COTIPOTHBIICHUS
METAIJIOB OT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTb

62

DIEKTPUIECKUH TOK B BAKyyME.
CBOMCTBA JIEKTPOHHBIX ITy4KOB

63

[TonynpoBoaHUKH, UX
coOCTBEHHAas U PUMECHas
poBoAUMOCTh. CBOMCTBA p—N-

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI

DIEKTPUIECKUH TOK B
pacTBOpax M paciuiaBax

64 3JIEKTPOJIUTOB. 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c82ba
DIEeKTPONUTHYECKAs
Jccoumanus. IeKTPOIU3
DIEKTPUYECKUH TOK B Ta3ax.

65 CaMOCTOATENEHBIN i 1 bubaunoreka LIOK
HECAMOCTOSITEIIbHBIN Pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexkTpudeckre Npudopsl U

66 YCTPOMCTBA U UX NIPAKTUUYECKOE | bub6nuoreka [IOK
npumeHeHue. [IpaBuna TeXHUKn https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrtponbHas pabora no Teme

67 «Qnextpocraruka. [locTosHHBIH 1 bu6nuoreka IIOK
JJIEKTpUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PesepBHblii ypoK.
68 OGogmamLu}II/IIiﬁ YPOK MO TeMaMm 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0c8f6c
10 kiacca
OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOTPAMME



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

11 KITACC

KosmnuecTBo yacos D1eKTPOHHbIE
Ne aTa udpoBbIe
Tema ypoka Kontpoabubie | IlpakTuyeckue A upp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcbl
IlocTossHHBIC MATHUTEI U BX
B3aUMOACHCTBHE. MarHuTHOE
. bubmuoreka [JOK
1 nosie. Bextop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
UHAYKIUU. JIMHUM MarHUTHOM
WHIYKIIUU
MarauTHO€E 1oJie MPOBOIHUKA
) ¢ TokoMm. OmbIT Dpcrena. | bubmmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHast pabota
bu6mmoreka [JOK
3 «M3y4eHne MarauTHOTO MOJIs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JlelicTBME MarHUTHOT'O MOJIS Ha
MPOBOJHUK C TOKOM. Cuia
4 Awmmnepa. JlabopaTtopnas padora i ) bubnuorexa LIOK
«Hccnenosannue neucTBUS https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOT'O MarHuTa Ha
PaMKy C TOKOM)
JleficTBHEe MAarHUTHOT'O MOJIS Ha
5 JBUKYLIYIOCS 3apsKEHHYIO | bubnuorexa LIOK

yactuiy. Cuna Jlopenna.
Pa6ota cunsl Jlopeniia

https://m.edsoo.ru/ff0c9df4



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

DneKTpoMarHuTHast UHIYKITUS.
[ToTok BekTOpa MarHUTHOM
uHaykiuu. JJC uHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
unaykunu Papanest

JlabopaTtopHnas pabota
«HccnenoBanue siBICHHUS
AJIEKTPOMArHUTHOW WHTYKIIHI)

bub6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. JJ1C
CaMOWHAYKITUU. DHEPTH
MAarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJje

bubmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCcTporucTBa U UX
IIPUMEHEHHUE: TTOCTOSTHHBIE
MarHMThl, 2JICKTPOMAarHuThI,
JJIEKTPOBUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4acCTULl, UHAYKIMOHHAS T1€Yb

10

O6o0maromuii ypox
«MarguTtHoe 1oJe.
DneKTpoMarHuTHast UHIYKITUSD)

but6moreka [JOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhast padbota no teme
«MarsaurtHoe 1noue.
9HGKTp0MaFHI/ITHa${ HUHIOYKIOUA

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBo0o/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHHUecKue
Kosie0aHus. YpaBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

TapMOHMYECKHUX KOJICOaHUH.
[IpeBpanienue suepruu

13

JlaGoparopHas paboTa
«Hccnenoanue 3aBUCHMOCTH
Tepro/ia MaJibIX KoJeOaHuit
rpy3a Ha HATH OT JTHHBI HUTH
1 Macchbl Tpy3a»

14

KoseGaTenbHbIN KOHTYP.
CB00OOIHBIE
AJIEKTPOMAarHUTHBIC KOJIeOaHus
B HJI€aJbHOM KOJIE0ATEILHOM
KOHTYpe. AHAJIOTHS MEXTY
MEXaHHUYECKUMHU U
3IEKTPOMArHUTHBIMH
KoJIe0aHUsIMHU

bubmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHS YHEPTHU B
UJICaTbHOM KOJIe0aTeThbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyxaromux
KoJieOaHusAX. BeIHYXICHHBIC
MeXaHHYECKHE KOJIeOaHHs.
Pe3onanc. BeinyxaeHHbie
ANEKTPOMArHUTHBIE KoJeOaHus

but6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepeMEHHBIN TOK.
CHHYCOMIATbHBIN
HepEMEHHBIN TOK. MOIHOCTE
IIEPEMEHHOTO TOKA.
AMIUIUTYIHOE U IEUCTBYIOIIEE

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



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

3HA4YCHUEC CUJIBI TOKA U
HaIps>KCHUA

18

Tpancdopmarop.
[IpousBoxacTso, nepenaya u
noTpeOIeHnE SIEKTPUICCKOM
SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOI0 TOKA, JINHUHI
3JeKTpornepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOIOTHYECKHE PUCKH TIPU
HPOM3BOJICTBE
anekTposHeprun. Kynsrypa
UCIIOIb30BAHUS
3IEKTPOIHEPTUH B
MTOBCETHEBHOM JKU3HU

21

MexaHu4ecKre BOJIHBI,
YCJIOBHSI pacTipOCTPAHECHHUS.
[Tepuoa. Cxopocthb
pacrpoCcTpaHeHUs U JIJTHA
BOJIHEI. [Tonepeunsie u
IPOJIOJIbHBIE BOJHBI

bub6mmorexa [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bubmunoreka LIOK
https://m.edsoo.ru/ff0cccOc

23

3HeKTp0MaFHI/ITHbIe BOJIHBI, UX
CBOMCTBA U CKOpOcTh. [lkana
OJICKTPOMArHMTHBIX BOJIH

bubnuorexa [JOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHMIIBI pagnoCBA3U U

24 TeneBuacHusA. PasButue
cpenacts cBsa3u. Pannonokanus

75 KonTponsHas padbora bubnuorexa LIOK
«KonebaHus 1 BOTHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmMonuneitHOE

%6 pacIpoCTpaHEeHUE CBETA B bu6nuorexa [IOK
OIHOpPOAHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
UCTOYHHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI

7 OTPaKEHUS claeTa. [Toctpoenue bu6muoreka [JOK
1300pa’keHUH B IUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue cera. [loaHoe

73 BHYTpeHHeeVOTpa)KeHI/Ie. bu6nuoreka [JOK
[IpenenbHbn yroma moaHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
JlaboparopHas paboTa

29 <<I/I3MI;pGHII)/Ie HOI;(aSaTeJ'IH bubmmorexa [[OK

https://m.edsoo.ru/ff0cd67a

MPEJIOMJICHUS CTEKIIa»
JInnzsl. [locTpoenue

30 M300pakeHU B JIMH3E. bubnuorexa LIOK
®opmyia TOHKOH JTUH3BI. https://m.edsoo.ru/ff0cddle
VBenuueHue IMH3bI
JlaboparopHas paboTa

31 «MccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX»

32 Hucnepcus cera. CiioxxHbIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTtaB 6enoro cBera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.

bu6mmorexa [JOK

33 Mudpaius cera. . https://m.edsoo.ru/ff0ced22
HudpakuronHas peméTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuueckue MpuoOOPHI U

35 YCTPOMCTBA U YCIIOBUS UX
0€30MMacHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH

16 KJIACCUYECKOH MCX&HI/IKI/IU. bu6moreka [IOK
ITocTynatel cienualbHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCHTEIIHHOCTH

37 OJIHOBPEMEHHOCTH. bu6moreka [JOK
3aMeIJIeHUe BpEMEHU U https://m.edsoo.ru/ff0cfad?2
COKpAIIICHHE JIJTUHBI
DHeprus U UMILYJIbC

18 PENATUBUCTCKOU HACTHII. bubnuorexa LIOK
CBs3b MACCBI C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUS MOKOS
KonTponbHas padota «OnrTuka.

39 OCHOBBI CTIEITUATBHOM TEOPUHT buGnnorexa [IOK

https://m.edsoo.ru/ff0cf610

OTHOCHUTEIIEHOCTIY

40 ®otonsl. Dopmyna I1nanka. bubmmorexa [IOK

https://m.edsoo.ru/ff0cfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

DHeprus U UMIyJIbC POTOHA

OTKpBITI/Ie N UCCIICOOBAHUC

bu6mmoreka [IOK

41 .0 A.T.
porospexra. Onrret https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akonbl poTorddexra.

0 VpaBHEHUE DUHIITENHA IS Bu6nurorexa ITOK
tbotorddexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanunay Gorodaddexra
Jasnenne ceera. OnbiTol I1. H.

43 JleGeneBa. XumMuueckoe bubmorexa TIOK

. AeBa. https://m.edsoo.ru/ff0d04a6
JICUCTBHUE CBETa
TexHuueckue ycTpoiucTsa u
MPaKTHYECKOE MPUMEHCHHUE:

44
(dhoToseMeHT, (OTOIATUHK,

COJIHEUHas OaTapesi, CBETOIHO/]
Pemienue 3anay 1o teme

45 «DJeMEeHThI KBAHTOBOI bubmorera [JOK

https://m.edsoo.ru/ff0d0302
OTITHUKI
Monens atoma ToMmcoHa.

46 Omnwitel Pe3epdopmaa mo bubmmoreka [JOK
PACCESHUIO O-YaCTHLI. https://m.edsoo.ru/ff0d091a
[LnaneTapHas MoJienb aToMa

bu6mmoreka [JOK
47 IToctynatel Bopa
y p https://m.edsoo.ru/ff0dOafa
N3nyyenue u nornoueHue
43 (OTOHOB TP TIepexo/ie aToMa bubnuorexa LIOK

C OJIHOTO YPOBHS SHEPTUU HA
npyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BoJTHOBBIE CBOMCTBA YACTHIL.
Bonns ne Bpowns.
KoprycKyJIsipHO-BOJIHOBOH
nyanusMm. CIIOHTaHHOE U
BBIHYKJIEHHOE M3/1yUeHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTUOAKTUBHOCTH.
Omneitel Pe3epdopaa o
OTIPEJICIICHUIO COCTaBa
PaTuOaKTUBHOTO U3TYUYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsomnctBa anbda-, 6eTa-,
raMMa-HSqueHI/Iﬂ. BHHﬂHHe
PaJIMOAKTUBHOCTH Ha KHBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U
Hentpona. Mzoronsl. Anbda-
pacmaz. DIeKTPOHHBIN 1
HO3UTPOHHEIN OeTa-pacha.
CamMa-u3IydeHue

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHEPrys CBA3M HYKJIOHOB B
anpe. SinepHsle peakuuu.
Snepubin peaktop. IIpoGiems,
MEPCIIEKTHBBI, KOJIOTHIECKUE
aCTEKTHI AEPHON DHEPIETUKH

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTULIBI.
OTkpbITHE TO3UTPOHA. METObI
HaOJII0/IEHUS ¥ pEeruCTpalui
JIEMEHTAPHBIX YACTHLI.
Kpyrasriii cton
«DyHIaMeHTalbHbIE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aMMOJIEHCTBUS. EUHCTBO
(Gu3MIECKON KapTHHBI MUPa»

55

Dransl pa3BUTHS ACTPOHOMUMU.
[Ipuxknagxoe u
MHPOBO33PEHUYECKOC 3HAUCHUE
actpoHoMuH. By 3B€31H0I0O
Heba. Co3Be3nus, ipKue
3BE31bl, UIAHETHI, UX BUIUMOE
nBrkeHue. ConHevHast
cucrema

56

Comnsaue. ConHeuHas
aKTUBHOCTE. ICTOUYHUK
sHepruu CoJHIIA U 3BE3]T

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHKHU. 3BE3/IbI
IJIaBHOM TI0CJIE0BATEILHOCTH.
BHyTpeHHee CTpOEHHE 3BE3I.
CoBpeMeHHBIE TPEICTABICHUS
0 TPOMCXOKIECHUH U DBOIIFOLUH
CoJHIa 1 3B€3]1

58

Mueunsm [TyTs — Haima
T'amakTuka. Ilomoxkenne u
nerkenre CoJiHIa B
TI"anaktuke. I'amakTUKH.
YepHble ABIPHI B AApax
raJlakTHK

59

Bcenennas. PasOeranue
rajnaktuk. Teopus bonbiioro
B3phIBa. PenukroBoe




u3nydyeHue. MeraranakTuka

60

Hepermennsie npo0iaeMbl
aCTPOHOMHUU

61

KontponpHas pabota
«DNeMeHTHbI aCTPOHOMUH U
acTpou3uKu»

62

O606maromuit ypok. Poib
(U3HUKU ¥ aCTPOHOMUH B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLMaNbHOM
U 3TUYECKOM chepax
NesITeIbHOCTH YeJIOBEKa

63

O6o06matomuii ypok. Ponb u
MecTO (pU3UKHU U aCTPOHOMMH B
COBPEMEHHOI HayYHOI
KapTHHE MHUpa

64

O6o06maromuit ypok. Poib
(buzmvecKoit Teopuu B
(hopmupoBaHUHN
npeCcTaBICHUN 0 PU3NICCKON
KapTUHE MHpa

65

O6o0maromuii ypok. Mecto
(u3NIEeCKO KapTUHBI MHpPa B
o0IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeICTaBICHHUI O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe
noJje. DJIeKTPOMarHuTHast
WHIYKIUS




PesepBHblit ypok. OnTuka.

67 OCHOBBI cIENUATIBHON TEOpUHU 1
OTHOCHTEILHOCTH
Pesepnslii ypok. KBanrosas
bu6mrorexa [JOK
68 ¢dusnKa. DIeMEHTHI 1

aCTPOHOMHUU U acTPOPHU3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET



