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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEHEro OOILero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojiaBanust yuyeOHoro npeamera «Pusuka» B o0Opa3oBaTeIbHBIX
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 ¢usmuke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYeHHUs], a TAKKe
YUYHUTHIBAET HEOOXOJUMOCTh peau3alliil MEXIPEIMETHbIX CBsA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3NKM Ha YPOBHE CPEAHETo O0IIero 00pa3oBaHus, IJIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueObHoro npeamera « Pusrka» 1o rojam o0yueHusl.

®duzrka kKak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIINT
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(GbuU3HKKM BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPU BBINIOJHEHUU UMHU YUYE€OHBIX UCCIIEA0OBAHUM.

B ocHOBY Kypca ¢pu3nuku 1y1st ypOBHS CpETHET0 O0IIEro 00pa30BaHuUs MOJI0KEH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 TOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUH € HEM KypcC SBJISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HUKHU.



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

Hoes cymanumapusayuu. EE peanuzauus mOpeanosiaraeT 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 palrOHAILHOTO MPUPOJOTIONb30BAHMS U SKOJIOTMUYECKO 0€30IacHOCTH.

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 SKCIIEPUMEHTAIBHON AEeSTeTbHOCTH O0YyYarOUIUXCS.
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]a4 MPUOPUTETOM SBIIAIOTCS 3a7a4u C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieia Kypca, TaK W WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpPOTEeKaHUus (U3NYECKUX SBICHUH M TPOILECCOB B OKpYKArOIIEH
KU3HU, TpeOytonue BhIOOpa (U3MYECKON MOJENHU IS 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 JAByX oOydJaromuxcs. TeMaThudeckre KOMILUIEKTHI
7a00paTOPHOTO 00O0PYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMHU TIEJISIMU U3y4eHHS GU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUSA U (POPMUPOBAHUE
MCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysIbTaTa U3yUeHUs: OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAaHUEM
bu3HYecKrX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mnpeacTaBICHUN O poNM (PUMKH JJIs1 PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne 3THX Ienei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CPEAHETo 001ero oopa3oBaHus:

e TpuoOpeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HIECKIX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPOPU3HKHY;

e (opmMupoBaHMEe yMEHHUH TPUMEHATH TEOPETUUCCKUE 3HAHMS IS
0OBsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE H IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIIOCOOOB peIICHUs pPAa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKO MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3aauH;

e TOHUMaHWC (U3MYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOJaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U IMPOBEACHUS
(bU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEPIpETaruu WHGOpMAIIIH,
onpeaeneHusl JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCIIOBHM ISl PA3BUTUS YMEHUUW IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha w3yuenue ¢usuku (0a30BbI YpPOBEHb) HAa YpPOBHE CpPEIHEro OOIIEro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIHO) |

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



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Poiib 3kcriepuMeHTa v TEOPUH B MPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABukeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHalIbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMBbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepHaIbHOW TOUYKH OT BPEMEHHU.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

Kpusonunennoe npmxenue. /[BmxkeHne MmaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM M0 MOJYJIKO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JUHEHHAsI CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBAa M MPaKTUYECKOE TPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPSI0B, LIEMTHbIE M PEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne ABMkeHUs Tena, OPOIIEHHOrO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOCcTH  T'anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUagIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTE€pUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTe€pUATIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOU NpykuHBL. [loTeHIIManbHas SHEPTHS Tesia BOJIW3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHENd KHWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, HITIoCTpUpyronas Mpupoay JABICHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temuionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[Ipumenenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[IpeoOpa3oBanus SHEPruu B TEIUIOBBIX MamuHaxX. KoladduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tea Ipu Terlonepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Aepecammnsie cocmoanusa eeuwyecmea. Dazoevie nepexoonl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmieHHbI map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tena. AHU30TPONHMS CBOWMCTB
kpuctamioB. Kuakue kpuctawibl. CoBpeMeHHble MaTtepuanbl. [lnaBnenuwe wu
KpUCTayu3aIus. Y aeibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLICHHBIX MTAPOB.

Kunenue rnpu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl n3MEepeHus BIaKHOCTH.

HaGnronenue HarpeBanust v MiaBJIeHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JDjaeKTpoaMHAMMKA
Tema 1. Inekmpocmamuxa
DJIEeKTpU3aLUS TEI. DIEKTPUUECKU 3apsi. J[Ba BUIa 2JIIEKTPUUECKHUX 3aPs/I0B.
[IpoBOAHUKHN,  JUAJAEKTPUKA W MOJYHNPOBOJHHUKU. 3aKOH  COXpaHEHUS
IIEKTPUYECKOTO 3apsi/ia.
BzaumopeiictBue 3apsaaoB. 3akoH KysioHa. TodedHbIN 2JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoae. Hanpsok€HHOCTe  anekTpuueckoro mnofs.  [IpuHnun



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Paborta cun anextpocratrudeckoro nojs. [lorennuan. Pa3HOCTh NOTEHITMATIOB.
[IpoBOIHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUUECKOM mMoiie. Juanexrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTH
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COeINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAJIOB,  AJEKTPOJUTHUYECKAS  JMCCOLIMAIUA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

ITocTostnHBIE MarHuThl. B3anMoaeicTBue NOCTOSHHBIX MArHUTOB. MaranuTHoe
nojie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CynIeprO3UIIMA MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYyKUMU. KapThHa JHMHUKA MAarHUTHOW HHAYKIHUHU TIOJIS
MMOCTOSIHHBIX MarHUuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOTO TIOJIA JJIMHHOTO IPSAMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM IMoje. Pa6oTa cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
MIPOBOJHUKE, IBMKYILIEMCS MTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOT'O TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTUIl, THIYKIIUOHHAS I€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIBHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne nepeMeHHOT0 TOKa B LIETIH U3 MTOCIEIOBATEIBHO COSTUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEIIOMIICHUE,
noJispu3anus, 1udpakius, HHTepepeHus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

Cobuparomiye u paccerBaroye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoenne n3o0paxkeHuii B COOMPAIOIINX U
pacceuBaroyX JUH3ax. @opmysa TOHKOM JUH3bI. Y BEJIUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. [ludpakunonHas pemeéTka. YcCIoBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(DPaKIIMOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIIa,
doToamnmapat, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonrHEHOE pacpOCTpaHEHNE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOE BHyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

NccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue natepdepeHnnn ceera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOILBIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ IOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

Habnronenue nonsipuzannu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHune nokazaress NpesoMIIEHUs CTEKIIA.



UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.
HabGnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
['paHnbl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTyaThl cienuanbHON
TEOPUU OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpAIlCHUE
JUTHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3p MacChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHIIbl. DHEPTU
ITOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmovl KBAHMOBOU ONMUKU

®otonbl. opmyia [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre U uccienoanue Gporodrpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotodddexra. YpapHenue DiiHmTeHa 111 Gotodrddexra. «KpacHas rpanuiia»
dboTorddexra.

JlaBnenne cBera. OnpiTol 11, H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
doTomaTUMK, CoTHEUHAas Oarapes, CBETOANO/I.

Llemoncmpayuu

®oto3(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo GhoTodddexTa.

CBeToauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
IInanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIIIOLIEHHE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHS HEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BonnoBelie cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopmyckynsspHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Ty4YECHHUE.

TexHuuecknue yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Halnronenue tuHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHEHYaTOrO0 CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOECHMUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHuio coctaBa paguoakTUBHOTO
wsnydenns.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BiusHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykioHHas  Mozens — sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbsda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. [amma-
U3lly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl siapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAIEp.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. [IpoOGraemMbl U MEPCHEKTUBBI
SIIEPHOM SHEPTeTUKU. DKOJIOTHUYECKUE ACTIEKTHI SIEPHON IHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metob1 HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHmaamMeHTaabHbIe B3auMOJIeicTBUS. EAUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoWCTBa U NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padonul

UccnenoBanue TpekoB dacTuil (110 ToTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3nusi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBIDKCHHUE.

CoiniHeuHas cucrema.

Connne. ConHeuyHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUU U 3Boronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, pOJib PU3NIECKON TeOpUun
B (JopMUpOBaHUY TIPEACTABICHHN O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3snMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTATUINYECKON peIETKH, CIIEKTPaIbHbINA aHAIH3.



leoepaghus:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



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 JMYHOCTH, 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 TEXHUKOW, 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;
ONpENCNATh UEIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUU 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 IPEIMETHBIX 00IacTeH;

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  CpPeACTBa HWH(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.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIe NeCTBHA:
OCYIIECTBIIATH OOLIIEHUE HAa YpOKaX (PU3UKHU U BO BHE-YPOUHOU 1€ATEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
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;

npearaTh HOBBIE TPOEKTHI, OIEHUBaTh HWACH C TMO3UIMH 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;

JieNnaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, IMOLMOHAILHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEILHOCTD,
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;

IPUHUMATh 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 JEHCTBOBATh 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 YMEHUIA:

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 MOJEINIECH:
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
(U3HYECKUIl CMBICT MCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXoAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY 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 CMBICT HCHOJb3YEMbIX BEJIUYUH, 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 TMPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMsS] U EIUHHIIBI; YyKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHEHMS MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIHUHA CWJI, MPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEJHEN 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;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYHUHAMH  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
oOecrieueHuss 0€30MAaCHOCTU NpH OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 30POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTatb B TpYyIIE C BHIIOJHEHUEM Pa3IUYHBIX COIHAIBHBIX POJICH,
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 OTPaXKaTh 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,  DJIEKTPUUYECKYI0  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
ONTHYECKas CWJia JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUUN
CMBICTT HCIOJB3YEMBIX BEJIMYMH, MX OOO3HA4YeHUS M EIAUHUIIBI, 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 BEIWYMHY C JPYTUMH BEITUYMHAMH,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, WUCIIONB3YS (HU3UUECKUE
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 BUAC 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,
HEeoOXonMuMbIe 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 € NPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JJIsl COXPAHEHUs 3I0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTath B TpyHIe C BBHIMOJIHCHHEM pPa3IMUHBIX COIUAIBHBIX 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 KITACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMporpamMmbI

KoanuyecTBO 4acoB

KonrpoJunubie
Bcero P
padoThbI

IIpakTHyeckune
padoThbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Buabl
NesiTeIbHOCTH
00y4arouuxcs ¢
yueToM padoueit
NMPOrpamMMbl
BOCIIUTAHUS

Paznes 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1.1

du3nKa U METOJIBI
HAay4YHOT'O MO3HAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

becepa o LEHHOCTHOM

OTHOLWEHNN K
rocynapcreeHH

biM CMMBOZ1aM,

OCTUXKEHNAM
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Pa6oTa B rpynne no
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Hroro no pazneny
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2.1 Kunemaruka

bu6mmorexa [IOK

Ouckyccua o6
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nHTEepecax K
pasnYHbIM chepam

npodeccroHasbHON

0eATeIbHOCTU, B TOM

yncne CBA3aHHbIM C

OUBNKON N TEXHUKOMN,

ymeHune coBepLlaTb

OCO3HaHHbIW BbIOOP

byayuiert npodeccnn un

peann3oBbiBaTh
cobCcTBEeHHbIE

YKM3HEHHbIEe NaHbl. 9

ObbAacHeHMe
OCHOBHbIX
NPUHLMMOB
nencreuns
TEXHUYECKUX
YCTPOWCTB, TaKMX
KaK: cnnaomeTp,
LenHble U
peMEHHble
nepesayu
ABUXKEHUS; U
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MCNOJIb30BaHMA B
nosceaHeBHOMN T

KunsHn.q

2.2

Jlmnamuka

bu6mmoreka [IOK
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becepna 06 oco3HaHue

JNYHOIO BK/1aZa B

nocrpoeHune
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YCTONYMBOrO

6 ero.
O6bsACHEHME OCHOBHbIX
NPUHLIMMOB AENCTBUA
NOALWMNMNHUKOB U KX

NPaKTN4eCcKoro
npumeHeHun. 9

Ob6baAcHeHKe

ABunxXeHuna
NUCKYCCTBEHHbIX

CNyTHNKOB

23

3aKOHBI COXpaHCHH B
MCXaHHUKE

bu6mmorexa [{OK
https://m.edsoo.ru/7f41bf72

Ownanor 06

0CO3HaHue
LLeHHOCTM Hay4YHOU
LeaTeNIbHOCTH,
rOTOBHOCTb B
npouecce nsy4yeHus

QMSMKM

OCYULLEeCTB/IATb
NPOEKTHYIO U

NUCcCne0BaTE/IbCKYIO
LeATeNbHOCTb
WHOMBWAYANIbHO U B
rpynne
Mcnonb3oBaHue

npn NoAroToBke

cooblieHnt o
NPUMEHEHNHU

3aKOHOB MeXaHWKK

COBPEMEHHbIX
MHGOPMALIMOHHbIX
TEeXHONOrUM ANnsa
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NOWCKa,
CTPYKTYPUPOBAHUA,
MHTEPpNpeTauunmn n
npeacraBaeHuA
MHQDOQMaQ,MM,

KPUTUYECKUIN
aHanus

o

noJiy4aemom
nHdopmaumm
MNposegeHune
KOCBEHHbIX

NU3MEPEHUN,

nccneaoBaHum
3aBUCMMOCTEN

Qmamqecmx

BeJINYUH, NpoBepKal
npeasiosKeHHbIX

rmnoTes
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
Becena 06
acTeTMYecKoe

OTHOLlEeHWne K Mnpy,

BK1OYaA 3CTETUKY

3.1

OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubnmnoreka [JOK Hay4HOro TBOPYECTBA,
KMHETUYECKOU TEOpUHU https://m.edsoo.ru/7f41bf72 npucyuiero

dU3MYECKOM HaVKe.

Ob6baAcHeHMe
OCHOBHbIX MPUHLUMMNOB

AeNCTBUM TepMoMeTpa
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1 bapomeTpa u

YCN0BUMN UX
6e3onacHoro

MCNnoab30BaHUA B

nosceaHeBHOM Y|
KU3HW. T

PacnosHaBaHune

dU3NYECKUX ABNEHUI

B y4ebHbIX ONbITax U

OKPVKatoULen KU3HW:

n 3nAa

bpoyHoBCKOE
ABUXKEHUe.

32

OCHOBBI
TepMOI[I/IHaMI/IKI/I

10

bu6mmoreka [JOK

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

[Aunanor o roToBHOCTU

M cNoCcoBHOCTU K

06pasoBaHUio u
camoobpa3oBaHuIO B

obnactn pUsKMKK Ha

NPOTAKEHUN BCEM

KU3HU. PelueHune

pPacYETHbIX 33434 C

o

ABHO 3aJaHHOW
dur3mMyeckon moaesnbio!

C ncnosb3oBaHnNeEm

OCHOBHbIX 3aKOHOB U
dopmyn
MOIEKYNSAPHOM
dU3nKK 1

TepmMmoanHaMUKK

33

ArperaTHbl€ COCTOSIHUS

bubmuoreka [JOK

becena 06 oco3HaHue
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BenrectBa. ©azoBLIe
MIePEXOIbI

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

LLeHHOCTM Hay4YHOM’

AeATENbHOCTU,
FOTOBHOCTb B

npouecce n3yvyeHuma

OU3NKM OCcyLLeCTBAATD
NPOEKTHYIO U
NCCae40BaTENbCKYIO

A4eATENbHOCTb
nHAWBUAYANbHO U B

rpynne
Mcnonb3oBaHue

MHDOPMALMOHHbIX

TeXHONOrni Ans

nowncka, 9

CTPYKTYPUPOBAHUA,

nHTEPNpETaLnn 1

npeacTaBAeHUs
MHbopMaUNK Npu
NoAroToBKe
co0b6LIeHNN O
NPUMEHEHWUN 3aKOHOB
MOJIEKYNSIPHOM
dUsnkm 1
TEPMOAMHAMUKHN B

TexHunke

N TEXHOIOTNAX

Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

4.1

DJIeKTpOCTaTHKA

10

bu6mmoreka [JOK

Aunckyccua 06 nHTepec
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K pa3inyHbIM chepam

npodeccrmoHaabHON

0eATeENNbHOCTU, B TOM

yncne CBA3aHHbIM C

OUBUKON N TEXHUKOMN,

yMeHune coBepLlaTtb

0CO3HaHHbIM BbI6OP

byayuieii npodeccunn m

P€aNN30BbIBATb
cobcTBeHHble

YKMU3HEHHble naaHbl. 9

M3yyeHne npnHUMNOB
aencTens

3/1eKTPOCKOoNa,
anekTpomeTpa,

KoHAeHcaTopa.q

N3yyeHmne npuHUMNOB
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b6e3onacHoro
NpUMEHEeHUA B
NPaKTUYECKOMN KMN3HMU,T

KOMMpoBaabHOIo

annapara, CTPpyMHOro
npuHTepa.9
PaccmoTtpeHune
dnsnyeckmnx

OCHOBaHUM

3/1EKTPOCTAaTUYECKOM

3aUNTbl U 3a3eMN1EHNA

aneKkTponpubopos
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4.2

IlocTostHHBII

AIEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

12

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Qmanor [0}

cdopMMPOBAHHOCTH

9KON10TMYECKOM
KY/J1bTYPbl, OCO3HaHUE

rnobanbHoro

XapaKTepa
3KO10rnM4eCcKux

npobaem.
Pacno3HaBaHue
dU3NYECKUX ABACHUN

B y4eBHbIX OMbITax U

OKpyKatoLeny

XN3HWU: SZTIEKTPUYECKAA

npoBoANMOCTb,
TennoBoe, CBETOBOE,

Xxmmun4yeckoe,

MarHuTHoe AencTBmA

TOKa

Hroro no pasneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68
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11 KITACC

Ne
/o

HaumenoBanue
pa3aesioB U TeEM
NMPorpamMmbl

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHYecKkue
padoTbI

DJIEKTPOHHbBIE
(uu¢possbIe)
o0pa3oBaTejibHbIE

pecypchl

Buapl neqreabHOCTH
00VYaAIOIIHNXCH C
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Pa3n

ea 1. QJJIEKTPOANHAMMU

KA

o

1.1

MarsauTtHoe noiJie.
DIIeKTpOMarHuTHas
WHAYKIHS

11 1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢97¢

Becena 00 oco3nanue
IIEHHOCTH  HAy4HOU
JIeSITEIIbHOCTH,
TOTOBHOCTb B
mporecce  U3y4YeHUs
¢buzuku
OCYIIECTBIISITh
MIPOCKTHYIO n
HCCIIE0BATENIbCKYIO
JIeITECIIEHOCTD
WHIUBUIYyAIBHO U B
rpyIIIe.

IIpoBenenue
JKCTICPUMEHTA:
H3y4yeHUe
MardATHOTO OJIS
KaTyIIKH C TOKOM;
HCCIICAOBAHUE
IEUCTBUSA
IIOCTOSIHHOTO
MarHuTa Ha pamKy ¢
TOKOM; HCCIEI0BaHUE
SIBJICHUS
3JIEKTPOMATrHUTHOMN
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HWHAYKIIUHA.

Hroro no pazneny

11

"

Pa3nen 2. KOJIEBAHUSA U BOJIHbBI

o

Mexanuueckue u
2.1 3JIEKTPOMAarHUTHbIE
KoJIeOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢97¢

Huckyccust 06 wmHTEpec
K pa3nuuHbIM cdepam
po(ecCUOHANBHOMN
JESITeNbHOCTH, B TOM
YHUClle CBSI3aHHBIM  C
(hM3UKOH ¥ TEXHUKOM,
yMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOD
Oynyuieir npodeccun u
peann30BEIBaTh
COOCTBEHHEBIE
YKU3HCHHBIC TUIAHBL;
OOBscHEHNE TPUHITAIIOB
JIEUCTBUS U YCITOBUI
6e301macHOr0 MPUMEHEHHS
ANIEKTPUIECKOTO 3BOHKA,
reHeparopa MepeMeHHOT0
TOKa, JIMHHUH

DnexTponepenady.

Mexanunueckue u
2.2 3JIEKTPOMArHUTHBIE
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Huckyccust 00 uHTepece
K pasiu4HbIM chepam
po(ecCUOHATBHON

JCSITENBHOCTH, B TOM
qucie  CBS3aHHBIM  C
(hM3UKON W TEXHUKOMH,
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YMCHHUEC COBCpIIATh

OCO3HAHHBIN BEIOOD
Oynymieir mpodeccuu u
peann3oBHIBATh
COOCTBEHHBIE

YKU3HEHHBIE TJIaHEI;
OO0®bsacHeHNe IPUHIUIIOB
JIEUCTBUSA U YCIIOBUM
0e30macHOro NPUMEHEHHS
MY3BIKATBbHBIX
HHCTPYMEHTOB,
yIBTPa3ByKOBOH
JUarHOCTHKH

B TEXHUKE U MEIUIIMHE,
panapa,
paluoNpUEMHIKA,
TEJIEBU30pa, AHTEHHBI,
tenedona, CBY-meun.

2.3

Onruka

10

bubmmorexa [IOK
https://m.edsoo.ru/7f41¢97¢

becena 06 scretnueckoe
OTHOLLEHME K MUpY,
BKIOYAA 3CTETUKY
Hay4yHOro TBOPYECTBa,
npucywero ¢pmusnyeckomn
Hayke

PaccmoTpenue
NpeaeioB
MNPUMCHHUMOCTHU
FeOMETPUYECKOI
ONTHUKH.

Pacnio3naBanue
(hM3UYECKUX SBICHUHA

B OIBITAX U
OKpY>KaroleH KU3HU:
NPAMOJIMHEMHOE
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pacmpocTpaHeHHe
CBETa, OTpaKEeHHE,
TpeJIOMIICHHE,
nHTep(EepeHIINs,
mudpakus 1
nonApusaumA ceeTa,
Aaucnepcua ceeTa

Hroro no pazngeny
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o1

Paszea 3. OCHOBBI CIIEIITUAJILHOM TEOPUU OTHOCUTEJIbHOCTH

o]

31 OCHOBBHI CIIELIHATBHOMN

TCOPHUU OTHOCUTCIIBHOCTU

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Becena 006 ocosHaHue
JIMYHOrO BK/1a[a B
NOCTPOEHNE YCTOMUYMBOIO

byayuwero
Pemenne kauecTBEHHBIX

3a1a4
C OIOpoii Ha

M3yUYEHHBIC

noctynatel CTO.
Hcnons3oBanue
MH()OPMAITMOHHBIX
TEXHOJIOTHI IS

TOKCKa,
CTPYKTYPHUPOBAHUS,
WHTEPIPETAIIUU U
MIPEACTABICHUSA
uHGOPMALUH TPU
IMOJTOTOBKE COOOILEHUI O
rpaHuIaX TPUMEHUMOCTH
KJIACCHYECKOM

MexaHWKun n ocHosax CTO

Hroro no pazneny

o1
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Pa3znen 4. KBAHTOBAS ®U3UKA

o

4.1

DeMeHTHI KBAHTOBOM
ONTUKU

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Huckyccus o
cbopMMpPOBaAHHOCTH
MMWPOBO33PEHMUS,
COOTBETCTBYHOLLENO
COBpPEMEHHOMY YPOBHIO
pa3BuTUA PpU3nyeckon
HayKu

OOBsICHEHHE OCHOBHBIX
MPUHLUIIOB 1€UCTBUSA
TEXHUYECKUX YCTPOMNCTB,
TaKWX Kak: PoTO3NNEMEHT,

doTOoaaTUMK, CONHEYHan
6aTtapes, ceeToamnoa; u
ycnoBuii ux 6esonacHoro
NPUMEHEHMA B
NPaKTUYECKOM }KU3HU

4.2

Crtpoenue aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Huckyccus o
cbopMMpPOBAHHOCTH
MWPOBO33PEHMUS,
COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHHO
pa3BuTUA PpUsnyeckon
HayKu

Penienue kauecTBEHHBIX
3amaq

C OIOPOIi HA U3YUEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH
u pU3NUECKHE

ABNEHWA N0 TeEMe

«CTpoeHue aToman.
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4.3 ATOMHOE SApO 5 0

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Huckyccus o
chOopPMUPOBAHHOCTH
MUWPOBO33pPEHUA,
COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO
pa3BuUTMA GU3NYECKoM
HayKu

N3yueHue

SIIEPHBIX CHUJI,
SIIEPHBIX peaKIUn
CHUHTE3a 1

pacmana,
TEPMOSIIEPHOTO
CHHTE3a.

N3yuenue
HYKJIOHHOU MOJIENN
sinpa ['erizentOepra-
HBanenko.
OObBsACHEHUE
yCTpOICTBA U
TIPUMEHEHUS
JIO3UMETPA, KaMEPhI
Bunbcona, saepHoro
peakTopa, aTOMHOM

OOMOBI.

Hroro no pazneny 15

|

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

o]

DneMEHTBI aCTPOHOMUU U

5.1

acTpopU3UKH

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Bbecena o rotosHocTM M
CNocobHOCTU K
obpasoBaHuiO U



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

camoobpas3oBaHuio B
obnactn pusnKKM Ha
NPOTSAMXKEHUN BCEN HKUSHU
ITonroroBka
COOOIIICHMH 00 Tamax
Pa3BHUTHUS ACTPOHOMUH,
O MIPUKJIATHOM U
MHPOBO33PEHICCKOM
3HAYCHUH aCTPOHOMMUH,
0 METOoJaX MOYICHHS
HAYYHBIX
ACTPOHOMHUYECKHUX
3HAHUH, OTKPBITUIX B
COBPEMEHHOMU
ACTPOHOMUH.
N3yuenue
COBpPEMEHHBIX
MIPEJICTaBJICHUH O
MIPOUCXOXKJICHUH 1
spoJtoruu CoJIHIIA |
3BE3I.

Hroro no pazneny 7

"

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

o]

6.1 O0o0maroree 4
MIOBTOPEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢97¢

Huckyccus o
HEHHOCTHOM OTHOIIICHUC
K TOCYAapCTBEHHBIM
CHMBOJIaM,
JOCTH)KEHHSIM
pOCCHIICKUX YUEHBIX B
o0yacT GU3UKH U
TEXHHKH.



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

VYyactue B IUCKyCCHH

0 poiu GU3UKH U
ACTPOHOMHH B
Pa3IMYHBIX cepax
JeATETBHOCTH

YyeJIoBeKa.

IToaroroeka cooOeHu 0
MecTe Pu3nIecKoit
KapTUHBI MUPA B PSLILY
COBPEMEHHBIX
MPeICTaBICHUI

0 TIpUpoJIC.

BbinonHeHMe y4ebHbIx
3a4aHun,
OEMOHCTPUPYOLWLMX
OCBOEHME OCHOBHbIX
NOHATUN, PU3NYECKMX
BE/IMYMH N 3aKOHOB Kypca
¢m3mkn 10-11 knaccos

o
Hroro no pasneny 4 -
Pe3sepBHOE Bpemst 3 28
OBIIEE KOJIMYECTBO 68 "

YACOB I10 [TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoumyecTBo yacoB DJIeKTPOHHBIE
Ne Tema ypoka Kontpoabubie IIpakTuuyeckue HH(ppOBLIE
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
dusznka — HayKa 0 MPUpoJE.
1 Hayunrie MeTZ Bl HO?I;)H:)HI/IH 1 0 0 bubmorexa [IOK
y 8 https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEro MUpa
Pons 1 MecToO pu3uku B
OPMHUPOBAHUH COBPEMEHHOM
2 Ea quopI?I KapTHHBI 1\/11)1/1 a, B 1 0 0 bubmorexa [IOK
Y p . b3, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH
JTonen
MexaHnueckoe ABHKCHHC.
OTHOCHUTENBLHOCTD
3 MEXaHWYECKOT'0 JIBMKECHHUS 1 0 0 bubmorexa [IOK
8 ) https://m.edso0.ru/ff0c3508
[Iepemenienue, CKkOpoCTb,
YCKOpEHHE
4 PaBHOMEpHOE NpsIMOJIMHENHOE | 0 0 bubmuoreka [IOK
JIBVOKCHHEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 0 0 bu6nuoreka IIOK
MPSMOJIMHEUHOE JIBUKEHHUE https://m.edsoo.ru/ff0c372¢
6 CpoOoaHOe mazieHne. Y CKOpeHue ) 0 0 bubnmoreka [JOK
CcBOOOIHOTO IMaEHNUSA https://m.edsoo.ru/ff0c39cc
. KpuBonnHeliHOe 1BUXKEHHE. | 0 0 bub6muoreka [IOK

JIBM>KeHHE MaTepuaIbHON TOYKH

https://m.edsoo.ru/ff0c3ada



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

10 OKPY>KHOCTHU

IIpuHIUIT OTHOCUTEIBHOCTH
lNanunes. MHepuuanbHble

bubmmorexa [JOK

CUCTCMbI MAaTCPpHUAJIbHBIX TOYCK.

8 cuctemsbl orcuerta. [lepBblil 3aK0H https://m.edsoo.ru/ff0c3be8!
HeroTona
Macca Tena. Cuna. [Ipunuun

9 cynepro3uuuu cuil. Bropon bu6muoreka [JOK
3axkoH HbroToHa s https://m.edsoo.ru/ff0c3be8
MaTepHAIbHOU TOUKHU

10 Tperun 3akoH HeroToHa miist bubnuorexa [JOK
MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna tsxectu. [lepBas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnmnoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent

13 TpeHust. Cuiia CONpOTUBIICHUS bu6nuorexa IIOK
[P ABMKEHHUH TeJla B KUJIKOCTH https://m.edsoo.ru/ff0c3{76
WM ra3e
[TocTynarensHoe u
BpalaTeIbHOE JBUKEHUE

14 abCOIOTHO TBEPIOTO TeNa. bu6muoreka [IOK
MowmenT cunbl. [ledo cusbl. https://m.edsoo.ru/ff0c41a6
VYcenoBus paBHOBECHs TBEPAOTO
Tena

15 HNMnynsc MaTepralbHON TOUKH, bu6muorexa IIOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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

Nmnynbe cuinbl. 3akoH
COXpaHEHHSI UMITYJIbCA.
PeaxTuBHOE BMKEHUE

16

PaboTa 1 MOIITHOCTD CHIIBI.
Kunernueckast sneprus
MarepuanbHOU Touku. Teopema
00 U3MEHEHUU KUHETUYECKOI
SHEPruu

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

17

IloTenumanbHas YHEPTHUs.
[ToTeHunanbHas 3HEpPTrUs yupyro
ne(OpMUPOBAHHOU MPYKUHBI.
IToreHnnanbHas >HEpPrus Tena
BOJIN3M IOBEPXHOCTH 3eMIIU

bubnunoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenmuanbHbBIe U
HEIOTEHHAJILHBIE CHIIBI. CBS3b
paboOTHl HEMOTEHITMAIBHBIX CHII C
H3MEHEHHEM MEXaHUISCKOH
SHEPIUU CUCTEMBI Tel. 3aKOH
COXpPAHEHUS MEXaHUYECKOU
SHEpPruu

bubnuorexa [JOK
https://m.edsoo.ru/ff0c478c¢

19

Jlaboparopnast pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEPTHHU Tella Ha
pUMepe PacTHKEHUS
PE3UHOBOTO KI'yTa»

https://resh.edu.ru/

20

KonTtponbnas pabota mo teme
«Kunemartuka. J{lnHamuka.
3aKOHBI COXpaHEHUS B

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4b74

MECXaHUKE»

OCHOBHBIE MOJOKEHUS
MOJIEKYJIAPHO-KHUHETUYECKOU

bubmmorexa [JOK

21 Teopud. bpoyHOBCKOE NBHKEHUE. https://m.edsoo.ru/ff0c4dc2
Huddys3us
XapakTep IBUKEHUS U

22 BIAMMO/ICHCTEIA HaCTHIL https://resh.edu.ru/
BelecTsa. Mozenu cTpoeHust
ra3oB, JKHJIKOCTEN U TBEPIBIX TEN
Macca monekyi. KonuuectBo

23 BemiecTsa. [locrosHHas https://resh.edu.ru/
ABoraapo
TermnoBoe paBHOBECHE.

24 Temnepatypa u e€ u3MepeHue. https://resh.edu.ru/
[ITkana remneparyp Llenbcus

25 Uneanpusiii raz 8 MKT. bubnuoreka [JOK
OcnoBHoe ypaBuenne MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMIepaTtypa Kak
Mepa CpeIHEN KHHETUYECKOU

26 SHEPTUH JBUKECHUS MOJIEKYJL. bubmmorexa [TOK

https://m.edsoo.ru/ff0c511e

YpaBHenue Menpeneena-
Kianeiipona

27 3axon JlaisTona. Fasossie https://resh.edu.ru/
3aKOHBI
JlaGopartopHnas pabota

23 «HMccnenoBanre 3aBUCUMOCTH https://resh.edu.ru/

MEX/1y TTapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3an



https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/
https://resh.edu.ru/

HSOHpOHCCCBI B HACAaJIbHOM rase

bubmuoreka [JOK

29 " X rpadugeckoe
pad https://m.edsoo.ru/ff0c570e
MPEJICTABICHUE
BuyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI €€ N3MECHEHHS. bubnmoreka [JOK
KonuyecTBo TemnoTs! u pabora. https://m.edsoo.ru/ff0c5952
BuyTpenuss sneprus
0JITHOAaTOMHOT'O HI€aJIbHOTO ra3a
31 Buner Tenmnonepenaun bubmorexa HOK
A pea https://m.edsoo.ru/ff0c5¢36
VY neapHas TEIIOEMKOCTE
1 BemiecTBa. KonmuecTBO TEMIOTHI bubmuoreka [JOK
[PU TETJIONEPEIAUE. https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriiecc
IlepBblil 3aKOH TEPMOAVMHAMUKH
33 U €r0 IIPUMEHEHHUE K buGnnorexa LIOK
p https://m.edsoo.ru/ffOc5efc
u3ompoleccam
HeobOpaTuMoCTE IPOLIECCOB B
34 pu (I)) e. Bropoit I;aKOH bubmorexa LOK
PUPOJC. P https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH
35 ITpunuun neiicreust u KILJ] bubnuoreka IIOK
TEMJIOBOM MAIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJ1 https://resh.edu.ru/
DKOIOrMYECKUE IPOOIIEMBI
37 p https://resh.edu.ru/
TEIJIOOHEPTETUKU
13 Ob6o06maronuit ypok bubnuorexa [JOK

«MonexynsipHas (pU3UKa.

https://m.edso0.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c6938

OcHOBEI TEPMOIAUHAMUKN>

KonrponbHas padora no teme

bu6nmoreka [IOK
39 M .
«Monexyapnas pusuica https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIMHAMUKH»
[TapooGpa3oBanue u
40 koHAeHcauus. Mcnapenue u bubmorexa HOK
a T p https://m.edsoo.ru/ff0c63b6
KUIICHHE
AOCONIOTHAsA M OTHOCUTENbHAS
41 BJIA)KHOCTH BO3JIyXa brbmorexa ITOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacermennsrii map
TBepnoe teno. Kpucrammueckue
1 aMopdHBbIC TeTa. AHU3OTPOIHUS
42 CBOWCTB KpHCTaLI0B. JKuakue bubmmorexa [IOK
p ' a https://m.edsoo.ru/ff0c65f0
kpuctamuibl. CoOBpeMEHHBIE
MaTepHuabl
[InaBneHue u KpucTaIu3aIus.
43 VenpHas TEIUIOTA IIaBJICHUS bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0c6708
CyOmumarus
bubnuoreka [IOK
44 VYpaBHeHUE TEII0BOro OajgaHca
p https://m.edsoo.ru/ff0c6820
DneKkTpusanus Ted.
45 DnekTpuyueckuu 3apsia. [[Ba Buma bubmorexa [TOK
P P a https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKUX 3aPSI0B
[TpoBOAHUKY, TUINEKTPUKH U
46 MOJIyIPOBOIHUKH. 3aKOH bubmuoreka [IOK
COXPaHEHUsI JNEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
47 B3anmMopneucTBue 3apsa10B. 3aKOH bubnmnoreka [JOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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

Kynona. Toueunbt’
SIIEKTPUYECKUH 3aPsiT

https://m.edsoo.ru/ff0c6ced

Hanpsyk€HHOCTB 3JIEKTPUYECKOro
nosst. [IpuHIMn cynepnosunuu

bu6nunoreka [IOK

48 ANEKTPUYECKUX ToNeu. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cun
49 ANEKTPOCTATUYECKOTO MOJISI. bubnmnoreka [JOK
[Torenuman. PazHocth https://m.edsoo.ru/ff0c6£00
MOTEHITUAJIOB
[IpoBOIHUKYN U AUDIIEKTPUKH B
50 AIEKTPOCTATUYECKOM II0JIE. bu6muoreka [IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. but6mmoreka [JOK
51 OnexrpoeéMkocTs. Konnencarop httos://m.edsoo.ru/f0cT126
DNEKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCAaTopa. JHEprus Bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOI0 KOHAEHCaTopa
JlaGopartopnas pabota
53 "M3mepeHue aMeKTpOEMKOCTH https://resh.edu.ru/
KOHJeHcaropa"
[TpuHMn geicTBUs
MPUMEHEHHE KOHAEHCATOPOB,
54 KOHHP OBAIBHOTO dHmdpata, https://resh.edu.ru/
CTpYHHOTO MPUHTEPA.
DneKTpocTaTU4eCcKas 3allluTa.
3azeMiIeHHE HIIEKTPOIPUOOPOB
55 DJIEKTPUYECKUH TOK, YCIOBHUSA https://resh.edu.ru/



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

€ro CyIIeCTBOBaHUSI.
ITocTostaasIl TOK. CHla TOKA.
Hanpspoxenue. ConpoTuBieHue.
3akoH OMa 1 yyacTKa Lenu

56

ITocnemoBarensHOE,
napajuIesIbHOE, CMEITIAHHOE
COCJIMTHEHHUE MPOBOTHUKOB.
JlaGopartopnas pabota
«M3y4eHue cMenranHoro
COEIIMHEHUS PE3UCTOPOBY»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIITHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJ1s1 IOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKON
nenu. KopoTkoe 3amMbIKkaHue.
Jlabopartopnas pabota
«3mepenue IJIC nucrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas TPOBOJAUMOCTh
TBEPABIX METAIIIOB. 3aBUCUMOCTD
COINPOTHUBJICHUS] METAJIJIOB OT
TEeMIIepaTypBbl.
CBepXIpoBOIUMOCTh

https://resh.edu.ru/

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoOHCTBA DJIEKTPOHHBIX ITyYKOB

https://resh.edu.ru/

61

[TonynpoBoaHUKY, UX
COOCTBEHHAs M IPHUMECHAs

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c84ae

npoBoauMocTs. CBOMCTBa p—n-
nepexoza. [lonynpoBogHUKOBbIE
MIPUOOPHI

DNEeKTpUYECKUH TOK B pacTBOPAX

2 U paciuiaBax JIEKTPOJIUTOB. | bu6muoreka [IOK
DIIEKTPOTUTHIECKAS https://m.edsoo.ru/ff0c82ba
JIAccoLanus. DIEKTPOIU3
DJIEKTPUUYECKUH TOK B Tra3ax.

63 CamMoCTOSTeTbHBIN U 1 bubmorexa [JOK
HECAMOCTOSITEIIbHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [Ina3zma
DexTpuuecKrue mpuOopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE 1 bubmuoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 Oo6o06matonuit ypok | bu6muoreka [{IOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbnas pabota mo teme

66 «Onekrpocrartuka. [loctosHHbIN 1 bubnuorexa [JOK
aJeKTpuuecKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

Pe3epBHublii ypok. KonTposbHas
67 pa6olia o TZSI@ v 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c8c56
"OnexkrpoaguHaMuka"

68 PezepHblii ypok. O0o0maromnmii | bubmuoreka [IOK

ypok no TeMam 10 kimacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne uudposbie
wn Tema ypoka Beero Kontpoasubie, IIpaktuyeckue 0Bpa30BATEIEHIE
padoThI padoThI
pecypchl
[TocTossHHBIE MATrHUTHI U UX
B3auMO/IeicTBUE. MarHuTHOE
1 nosie. Bextop MarHuTHOM 1 0 0 bubmmorexa LHOK
. https://m.edsoo.ru/ff0c9778
MHAYKIUU. JIMHUM MarHUTHOM
WHIYKIUU
MaruutHoO€ noJie MPOBOIHUKA C
) ToKOM. OmBIT DpcTena. | 0 0 bu6nuoreka [JOK
B3anmoneiicTBre mpOBOTHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGoparopnas pabota
3 «I/I3y§eHI/IF; MaFII){I/ITHOFO 0JIAA 1 0 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JlelicTBME€ MarHUTHOTO II0JI Ha
MIPOBOJIHUK C TOKOM. Cuiia
4 Awmmnepa. JlabopaTopnas padora | 0 ) bubnuoreka [IOK
«Uccnenosanue NeUCTBUS https://m.edsoo.ru/ff0c9ac0O
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»
JlelicTBMEe MarHUTHOTO II0JIS Ha
5 JBIKYIIYIOCS 3aPSDKEHHYIO | 0 0 bubnuoreka [IOK
yactuiry. Cuia Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cuiiel JIopeHia



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

DIIeKTpOMarHuTHasE MHIYKIIUS.
IToTok BeKTOpa MarHUTHOM
1503010790070 0RO 1 (OR71391479117178
3aKOH 3JIEKTPOMarHuTHOM
unaykunu Papanes

https://resh.edu.ru/

JlaGopartopHnas pabota
«HccnenoBanue sBIeHUS
AJIEKTPOMArHUTHON MHTYKIIHI)

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

NunykTuBHOCTS. SIBICHUE
camouuaykiuu. J/1C
CaMOMHIYKITUU. DHEPTHs
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

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

TexHuueckue yCTporuCTBa U UX
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
AIIEKTPOJBUIaTEINb, YyCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
WHAYKIMOHHAs IeYb

https://resh.edu.ru/

10

O6o0maromuii ypok
«MarautHoe noie.
DJIEKTpOMArHUTHAsT MHIY KM

bubnuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas padora no Teme
«MaruurtHoe 1nosie.
DJIeKTpOMarHuTHasT UHIYKITHS

bubnuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHUE
Kosiebanus. ['apMoHnYecKue
KoyieOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHMH.

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



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

[IpeBpanienue sHeprun

13

JlaGopatopHas pabota
«HccnenoBanue 3aBHCUMOCTH
MePHOIa MAJTBIX KOJICOaHMI
rpy3a Ha HUTHU OT JUTMHBI HUTH U
MacChl Tpy3a»

https://resh.edu.ru/

14

KonebaTenbHBIH KOHTYD.
CB0OOIHBIE AIIEKTPOMArHUTHbIE
KoJIeOaHUs B UI€ATTBHOM
KOJIeOaTeIbHOM KOHTYPE.
AHaIIOrust MeX11y
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KoJIe0aHUSIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHCPIrUun B
UieaIbHOM KOJie0aTeTbHOM
KOHTYpE

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

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BolHyK1€HHBIE
MeXaHHJeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbIe
AIIEKTPOMArHUTHBIE KOJIeOaHMsI

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHycouaaIbHBIA TIEPEMEHHBIN
TOK. MOIIIHOCTh NIEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICUCTBYIOIIIEE 3HAUYCHHUE CUJIBI
TOKA U HaIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



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

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
noTpebIeHUE IIEKTPUUECKOM
SHEPTUU

https://resh.edu.ru/

19

YCeTpoiCTBO M MPAKTHYECKOE
MIPUMEHEHHUE AIEKTPUUIECKOTO
3BOHKA, FeHepaTopa
HEPEMEHHOI0 TOKa, TUHUN
3JIeKTponepeaay

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

20

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BOJICTBE IEKTPOIHEPIHH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B
MOBCETHEBHOM KH3HU

https://resh.edu.ru/

21

MexaHndeckne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CKkopocThb pacnpocTpaHeHHs U
JuHa BostHbL. [lonepeunsie u
MPOJOTBHBIE BOHBI

bubnnorexa [JOK
https://m.edsoo.ru/ff0ccas54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0cccOc

23

3JICKTpOMaI‘HI/ITHBIe BOJIHBI, UX
CBOHMCTBA U cKOpocCTs. [Ikana
SJICKTPOMArdHuTHBIX BOJIH

bubnuoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHUUIIBI paguOCBA3U U
TeneBuieHus. Pa3Burtue cpeacTs
cBaA3u. Paguonokanusa

https://resh.edu.ru/

25

KonTponbhas pabota

bub6anoreka IHOK



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

«Konebanus v BOJTHBD

https://m.edsoo.ru/ff0cc6f8

IIpssmMonuHenHoe
pacIpocTpaHEeHUe CBETA B

26 . . https://resh.edu.ru/
OAHOPOJHOM cpene. ToueuHslii
WCTOYHUK cBeTa. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI

7 oTpaxeHus csera. [loctpoenue bu6muoreka [IOK
n300pakKeHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomnenne ceera. [TonmHoe

78 BHYTPEHHEE OTPaKEHUE. bubnuoreka LIOK
IIpenenbHbId yrom MoJIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKCHHUS
JlaGopartopHnas pabota

29 «3mepenue nokazaresns bubmorexa [OK

https://m.edsoo.ru/ff0cd67a

MPETIOMIICHUS CTEKIIa»
JInn3sl. [TocTpoenune

30 M300paxxeHUi B TMH3E. bubnmoreka [JOK
dopmyJia TOHKOM JIMH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
Jlaboparopuas padoTa

31 «HWccnenoBanue CBOMCTB https://resh.edu.ru/
M300paKCHHH B JIMH3AX)
Hucnepcust cBeta. ClioxKHBIM
cocraB Oenoro ceta. L[Ber.

32 Jlaboparopuas padoTa https://resh.edu.ru/

«Habmonenne qucnepcuun
CBETa»



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

WnTepdepennus cera.

bu6mmoreka [IOK
33 n(ppakius ceera.
Aucppaiu .. https://m.edsoo.ru/ff0ced22
JudpaxkuuonHas pemeérka
34 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpruOOPHI U
35 YCTPOWCTBA U YCIOBHS UX https://resh.edu.ru/
0€30macHOT0 MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
16 KJIACCUYECKOW MEXaHUKH. but6mmoreka [IOK
[ToctynaTel cnenuantbHOU https://m.edso0.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTU
OTHOCHUTEIBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMEJICHUE Bromorexa LIOK
AHOBP ) g https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAILIEHUE JTUHBI
OHeprus U UMIYJIbC
18 PENATUBUCTCKOW YaCTHULIBI. bu6mmoreka [IOK
CBsI3b MacChl C SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIUs MOKOS
Konrponsnas padora «OnTuka.
39 OCHOBBI CTICIIMAIBHON TEOPUH bubmorexa [TOK
H p https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIILHOCTHY
40 ®otousl. ®opmyiia [1nanka. bubnuorexa IIOK
OHeprust 1 UMITyJbc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Eubs 1OK
nOIMOTEeKA
41 otoaddexra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
42 3akoHbl poTorddekTa. bubmuoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/
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
https://m.edsoo.ru/ff0cffc4

VYpaBHeHue DUHIITEWHA JJIs
dotorpdekra. «KpacHas
rpanunay Gorodddexra

https://m.edsoo.ru/ff0d015¢e

JaBnenue cBeta. OnbiTel I1. H.

bubnmoreka [JOK

43 J'[e(?eILeBa. Kumueckoe httns://m.edsogru/fde04a6
JICUCTBUE CBETA
TexHuueckue yCcTponucTea u

44 MPAKTHHACCKOS HPHMEHEHHE: https://resh.edu.ru/
¢dorosneMenT, HoToaaATUHK,

COJIHEUHas OaTapesi, CBETOIUO

45 Pemenue 3agau mo teme bubnuoreka [JOK
«DNeMEHTBI KBAHTOBOUW ONITUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomMcoHa.

46 Omnsitel Pesepdopaa no bubnuorexa [JOK
pACCESHUIO O-YACTHILI. https://m.edsoo.ru/ff0d091a
[InanerapHas monens aToma

but6mmoreka [IOK

47 HMoctynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noriaonieHue

43 ($bOTOHOB MpH MepexoJie aToma C bubnuorexa [JOK
OZHOI'0 YPOBHS YHEPIUU Ha https://m.edsoo.ru/ff0d0afa
Ipyroil. Buasl crieKTpoB
BosiHOBBIE CBOMCTBA YaCTHII.

Bounnbl ne bpowis.
49 KopmnyckynsipHO-BOJTHOBOW bubmorexa [OK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYK/ICHHOE U3ITy4YECHHE
50 OTKpBITHE PaTHOAKTUBHOCTH. bubmmoreka [JOK

OmneiTel Pe3epdopaa mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OMMpECACIICHHUIO COCTaBa
pPaanOaKTUBHOI'O U3TYUYCHUSA

CaowucTBa anbda-, 6era-, ramma-
n3inydeHus. Bnusaaue

51 https://resh.edu.ru/
PaINOAKTUBHOCTHU Ha YKUBbIE
OpraHU3MBbI
OTKpbITHE NIPOTOHA U HEUTPOHA.

5) N3otonsl. Anbga-pacna. bubmuoreka [IOK
DNIEKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnian. ['aMma-uznydeHue
DHeprus CBA3U HYKJIOHOB B
anpe. SnepHble peakiuy.

53 ﬂ):[eprm“II))eaKTEp. [Tpobnemsl, bubmorexa [TOK

https://m.edsoo.ru/ff0d1356
MIEPCIIEKTUBBI, IKOJIOTUYECKUE
aCIeKTHI SIIEPHOU SHEPTETUKHU
DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeTOo b
HaOJIOIEHUS M PETUCTPAIUU

54 AJIEeMEHTapHBIX YaCTHII. bubnmnoreka [JOK
Kpyrusiit cron https://m.edsoo.ru/ff0d0e38
«DyHIaMEHTAJIbHbBIC
B3aUMOJICUCTBHUA. ENUHCTBO
bu3nYECKOH KapTUHBI MUPa»

Bun 3B€31H0r0 HEdA.

55 (o3Be3/HA, APKHE IBEIEL, https://resh.edu.ru/
TJIAHETHI, UX BUIUMOE
nerxeHre. CoaHeuHasi CUCTeMa

56 Comiite. ConeTHAT https://resh.edu.ru/

aKTUBHOCTE. ICTOUYHUK SHEPIrUun



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

ComHIia 1 38631

57

3BE3b1, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE31bI
IJIABHOM MOCJIEI0BATENIHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
IIPOMCXOXKACHUU U IBOJIIOLUH
CouHiia 1 38631

https://resh.edu.ru/

58

Mneunsin [IyTe — Hama
lNanaktuka. [Tonoxenue u
nexenne Comaia B [amakTuke.
lNanaktuku. Y€pHbie IBIPHI B
s/ipax rajJakTUK

https://resh.edu.ru/

59

Bcenennas. Pa3beranue
rayiakTuk. Teopus bosbmoro
B3pbIBA. PENIMKTOBOE M3ITydeHHE.
MeraranakTuka

https://resh.edu.ru/

60

Hepermennsie npobiaembl
aCTPOHOMHUU

https://resh.edu.ru/

61

KonrponbsHas paboTa
«DNEeMEHThI ACTPOHOMUHU U
acTpou3uKm»

https://resh.edu.ru/

62

O6o0maromuii ypok. Pois
(Y3UKH U aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLIMaJIbHOM
U 3TU4ecKoil chepax
JIESTCIIBHOCTH YeJIOBEKA

https://phys-
ege.sdamgia.ru/

63

Oo6o6mmaromuii ypok. Pois u

https://phys-



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

MeCTO (PU3UKHU U aCTPOHOMUH B
COBPEMEHHOM HayYHOU KapTHHE
Mupa

ege.sdamgia.ru/

O6o06maromuii ypok. Pomib
¢bu3nveckoii Teopun B

https://phys-

64 . 1 :
(hOpMUPOBAHUH TIPEICTABICHHIA ege.sdamgia.ru/
0 ¢pu3HUECKON KapTUHE MHUpPa
Ob6o06matomuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B hit h
s: s-
65 o0ure coBpeme 1
HIEM PALY COBPEMEHHBIX ege.sdamgia.ru/
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUIN O IPUPOJIE
PesepBHbIil ypok. MarautHoe
https://phys-
66 noJie. DNEeKTpOMarHuTHas 1 )
ege.sdamgia.ru/
WHIYKIIHS
PesepBHbIil ypok. OnTuka. hit h
s: 5
67 OCHOBBI crielIUaIbHOU TEOPUH 1 -
ege.sdamgia.ru/
OTHOCUTEIILHOCTH
Pesepnbiit ypok. KBanToBast
68 ¢buznka. D1eMeHThl aCTPOHOMUU 1 bubmorexa [OK
' P https://m_edsoo.ru/ff0d 1784
U acTpoU3uKu
OBILEE KOJIMYECTBO YACOB 68

I10 IIPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» dusuka, 10 knacc/ I'ennenmreiin JI.O., bynatoBa A.A., Kopuunbses 1U.H.,
Komkuna A.B., OGuiecTBo ¢ orpannyeHHO# oTBeTcTBeHHOCThI0 « BUHOM.
JlabopaTopusi 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «I31aTeNnbCTBO
«IIpocBenienue»

» dusuka, 11 kimace/ I'eapenmreitn JI.3., bynatosa A.A., Kopuunses 1.H.,
Komkuaa A.B., O0miecTBo ¢ orpanrndeHHON 0TBETCTBEHHOCTHI0 « BUHOM.
JlaGopartopusi 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO

«IIpocsemienuey|

METOANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
[duszuka. 'oroBumcs k EI'D. Marepuaibl 11l 3KCIPecC-IMoAr0TOBKU: YIeOHO-
meTtoaudeckoe nocodue ['ennenmreiin JI1.O., bynaroBa A.A., Kopaunses 1U.H.,

Komxknna A.B |

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

| https://resh.edu.ru/

https://phys-ege.sdamgia.ru/

https://fipi.ru/ege

https://infourok.ru/
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