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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpPOBHE CpPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW M TPEOOBAHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOU MporpamMmel, npenctaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yu€rom denepaibHoil paboyeil mporpaMMbl BOCIUTaHUS U
KOHIENIMU TpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIMsAX Poccuiickoit denepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIE POTPAMMBI.

Copepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAyUYHONW KapTUHBI MHpa oOydaromumxcs 10-11 xmaccoB mipu
oOydeHnH UX Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYEeT TpeboBanusiM ®PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pPEaM3ali MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE IEIM M3Yy4eHHs] (PU3MKU Ha YPOBHE CPEIHEro OOIIETro
oOpa3oBaHus, TUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3HMKHU: JTUIYHOCTHBIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Qu3uKe BKIIOYALT:

e IJITAHUPYEMBIE PE3YNbTaThl OCBOCHUSI Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCIIE TTPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEeHUS;

e cojiepkaHue yueOHoro npeamera «@u3nkay 1mo rogaMm oO0y4eHus.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyIMAas B
KayecTBe yueOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromieMm Mupe. LIKkoapHBIN Kypc GU3HKH — cUCTEMOOOpa3yoIuit
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB M SIBJICHUN, H3Y4aeMbIX XHUMHUEH, OHOIIOTHEH,
¢dbusndeckorr reorpaduerd u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHne  (U3MYEeCKUMX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DIHEPreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MAaTe€puajioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenue QUMK BHOCUT OCHOBHOW BKJIAJ B (OpMUPOBAaHHE €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OO0ydarmuxcs, B (HOpPMHUPOBAHHWE YMEHUN NPUMEHSTh
HAYYHBIN METO]] TO3HAHUS NP BHIMIOJTHEHUU UMU YUY€OHBIX UCCIIEAOBAHUIA.

B ocHoBy kypca ¢usuMku ais ypoBHA cpefHero oOmero o0pa3oBaHMs
NOJIOKEH PAJ WIEH, KOTOpPbIE MOYKHO paccMaTpHBaTh KaK MPUHIMIBL €ro
NOCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOM (hU3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBHUM ¢ HEW MaTepuall Kypca (HHU3UKHU
o0OBeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoea eymanumapuzayuu. EE peanuzanus mnpeanoyiaracT HCHOIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢bu3uKkM ¢ pa3BUTHEM O0OIIEecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoess  npuxknaonoti  nanpaenennocmu. Kypc Gu3umku mpenrnosaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHUYECKUX U TEXHOJOTHYECKUX IMPUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJIOTMYECKMM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHHS
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEAHEro OOIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopur ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TeOpUU, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPUM, JJIsI OMNHCAHUSI €CTECTBEHHO-HAYUYHBIX SIBICHUN U
MPOIIECCOB).

CHUCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHOU NESITEbHOCTH O00YyYaroluXcsl.
Jns  Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOIb30BAHUE CHCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JabopaTOpHBIX padorT,
KOTOpBIE B MporpamMmme no ¢usuke oObEJUHEHBI B OOIIMI CHHCOK YYEHUYECKHUX
NpakTHYeCKuX palboT. BeiieneHrne B ykazaHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJUMBIX JJISI KOHTPOJS W  OLEHKH, OCYIIECTBISETCA YYaCTHUKAMU
o0pa3oBaTeIbHOrO TPOIECCa HCXOJs U3 OCOOCHHOCTEHW IUIAHUPOBAHUS U
ocHaimleHus kabunera ¢usuku. [lpm »sTOM oOecrneunBaeTcs OBJaJCHHE
OoOy4YaroIMUMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEpEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
NPENJIOAKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELIEHUIO PAcYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1711 pacU€THBIX 3a/lady NPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHON (DU3UYECKON MOJIEIBIO, TIO3BOJISIONINE TPUMEHITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U WHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. s KaueCTBEHHBIX 3a/1au MPUOPUTETOM SIBJISIFOTCS 3aJlaHUs Ha
00BsICHEHHE TMpOTEeKaHUsl (U3MUECKUX SIBICHUW W TIPOIECCOB B OKpYyXkKarouiei
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJAENU MJisi CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO k MarepuagbHO-
TEXHUYECKOMY OOecredeHn0 ydeOHOro rmpoiiecca 0a30BBbI YpOBEHb Kypca
(bU3HUKK Ha YpPOBHE CpeHEero o011ero o0pa3oBaHus TOJDKEH U3y4aThCs B YCIOBUSAX
NPEeIMETHOrO KaOuHeTa (U3MKU WM B YCIOBUSX WHTEIPUPOBAHHOTIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTrO IHHKJIa. B xabuHeTe (U3UKHU NOJDKHO OBITH
HeoOxoauMoe JabopaTopHOoe O0OOpYyIOBaHUE [Jisi BBIMOJHEHHS YKa3aHHBIX B
nporpaMMme Mo (pU3MKe YYEHHYECKUX MPAKTUYECKUX paboT U JEeMOHCTPALMOHHOE
o0opy10BaHHE.

JlemoHcTpanimoHHoe oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U 00ECHeunBaeT IOCTAHOBKY
NEPEUnCICHHBIX B IMporpamMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpaIui s
UCCJICIOBAaHUSA  U3Y4YaeMbIX SIBJIEHMH M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlabopaTopHoe 000pynOBaHHE Jii YYEHUYECKUX TMPAKTHUYECKUX pPaboT
dbopmupyeTcss B BUAE TEMAaTHYECKHUX KOMIUIEKTOB M 00€CIeUMBAETCS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
7a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITH TIOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMHM LIETISIMU U3yU€HHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIFOTCS:

e popMUpOBaHME UWHTEpPECA M CTPEMJICHUS OOydYalOIIMXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHUSI M (POpMUpPOBaAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

« popMUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yjbTaTa U3yUYeHHS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAILHBIX 3aKOHOB (PU3UKHU;

e popMupoBaHHE yMEHUH OOBSICHATH SIBICHUS C  HUCIOJIb30BAHHEM
bu3HYecKrX 3HAaHUI U HAYYHBIX JJOKA3aTEIbCTB;

e opMUpOBaHHE TPEACTABICHUM O pOJIM (PUIMKU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkenue 3TUX 1eliel obecreurnBaeTcsl pelleHueM CIeAYIONUX 3a1ad B

npolecce u3ydeHus Kypca GU3UKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:



e IPUOOpPETEHNE CUCTEMBI 3HAHUHN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYI0 (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKY;

e popMUpOBaHHE YMEHUH TNPUMEHITh TEOPETUYECKHE 3HAHUS IS
OoOBsICHEHUS (PU3WYECKUX SBJICHUN B TPUPOAE U ISl TNPUHATUA
NPAKTUYECKUX PEUICHUHN B TOBCEHEBHOMN KU3HU;

¢ OCBOEHHE CIIOCOOOB pEHICHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
¢bu3nyueckoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSTENIBHOE
co3fanue pu3NUecKorl MOJEINH, aJIEKBATHON yCIOBUSM 3a/1a4H;

e IOHUMaHUE (PUBNYECKUX OCHOB M MPHUHIMUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX IMPOILIECCOB, UX BIHMSIHUS Ha OKPYXKAIOUTYIO
cpeny;

e OBJIQZICHUE METOJAMH CaAMOCTOSITEJIbHOTO ITUIAHMPOBAHUS M TPOBEACHUS
(bu3HYeCKUX SKCIIEPUMEHTOB, aHajln3a W HHTEpIpeTanuud UHGOpMAIINH,
OTIpEeJIEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

e CO3/IaHUE YCIIOBUU JUIsI Pa3BUTUSL YMEHUH MPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPYECKOM JIEATETLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CpPEIHET0 OOIIero
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEJ0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (U3MKE TMepeyeHb JabOpaTOPHBIX W
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTEIh JENaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYE€TOM MHIUBHIYaTbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO TO3HAHUSA

®uszuka — Hayka o mpupojae. HaydHble MeTOJbl MO3HAHUSA OKPYKAIOIIETO
mupa. Poib 53KcnepuMeHTa W TEOPUHM B TMPOIECCE TMO3HAHUS MPUPOIBI.
DKCIIepUMEHT B (hU3HUKE.

MopenupoBanue (GU3HUECKUX SIBICHUN M TpolieccoB. HaydHple THIOTE3BI.
dusnyecKkrue 3aKOHbI M TEOpPUHU. [ paHUIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pons u mecto ¢u3uku B GOpMUPOBAaHUU COBPEMEHHOW HAYYHON KapTHHBI
MHUpA, B TPAKTUYECKOU AEATEIHLHOCTHU JIIO/IEH.

Jlemoncmpayuu

AHanoroBele W IUGPOBBIE HU3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JIATYHNKH.

Pasnea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHe. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBHIKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemMerienre, CKOpPOCTh (CpedHSSI CKOPOCTb, MTHOBEHHAas CKOPOCThH) H
YCKOpPEHUE MaTepHajbHOW TOYKH, UX NPOEKIMU HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)keHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSMOJMHENHHOEe IBIKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U TEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHoe mazeHue. Y CKOpeHre CBOOOTHOTO MaAeHUSI.

KpuBonmueitHoe  aBmkeHue. [IBUKeHHE  MATEpUAIBHOM  TOYKH IO
OKPYKHOCTHU C TTOCTOSTHHOM MO MOJAYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHHAs
ckopocTh. [lepron u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TPUMEHEHHE: CIIUJIOMETD,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIE MIEPEIAUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMSl KHHEMATUUECKHUX XapaKTEPUCTHUK
JIBVOKCHUS.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3YXE U B pPa3pe’KeHHOM MPOCTPAHCTBE.

HaGmronenne aBvKeHHs Teja, OpOIICHHOTO I0J] YIJOoM K TOPU3OHTY H
TOPU30HTAJIHHO.



N3mepenue yckopeHus: CBOOOTHOTO MaIeHHUS.

HamnpaBiienre CKOpOCTH IPH IBUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yueHne HEpaBHOMEPHOTO ABMKEHHS C LEIbIO ONpPEAETICHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY IYTAMH, HPOWIEHHBIMM TEJIOM 32
NIOCJIEIOBATENIbHBIE PABHBIE NIPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
IBUKEHHH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBMKEHUS IIapUKa B BI3KOW KUIKOCTH.

N3yuyenue ABMKeHHs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipununn  otHocutenbHOCTH  ['anmunes. Ilepeelii  3akoH  HeroToHa.
HNHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akon HeroroHa
IU1s1 MaTepuanbHoi Touku. Tpetuil 3akoH HproToHa 111 MaTepraibHBIX TOYEK.

3akoH BcemHupHOro Ttsirorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKonapxkeHus1, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIKEeHHs U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tea B KUIKOCTU WUJIU ra3e.

[locTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COTIOTHO TBEPAOTO TeNa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBug
paBHOBECUS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MOAIIMITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLHH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cuit.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U MaICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buasl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuyenue aBuxeHus Opycka 1o HaKJIOHHOM MITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CWUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3HOBOM 00pas3Iie, oT ux aedopMalium.

UccnenoBanne yciaoBUM paBHOBECHUs] TBEPAOTO Tejla, HMEIOIIETO OCh
BpaIllCHUSI.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbee MarepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepUalbHBIX TOYEK.
NMnynbsC cuiibl M U3MEHEHUE HMIYJbCa TeJla. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaxkTuBHOE NBMKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunetnyeckass sHepruss MarepuaibHOW ToukH. TeopeMa 00 H3MEHCHHH
KMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IToTrenmuanpHas SHEprus yIpyro
nedhopMupoBaHHOW  TpykuHBL.  [loTeHIManbHass  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3€MIIH.

IloTenuanbHbIC " HETIOTCHIINAJILHBIC CHIIBL. CBs13b paboThI
HEMOTEHIMAJIbHBIX CHJI C M3MEHEHUEM MEXaHUYECKOW HSHEPruuh CHUCTEMbI Tell.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBMIKEHUE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO H OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne aOCONIOTHO HEYMPYTroro yjaapa ¢ TMOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue CBsI3M paOOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOW DHEPTHH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Monekyasipuasi usnka 1 TEepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS U
B3aUMOJECHCTBHS YAaCTHIL] BelecTBa. MoJENnu CTPOEHHUsl Ta30oB, KUIKOCTEH U
TBEPABIX TeN U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekyn. KonnuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temnepatyp
Lenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOM TEOpUM HJeaIbHOTO raza. AOCONIOTHAas TemIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOro JIBMKEHMs dactul rasza. Illkana
temreparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHneneeBa—KnanenpoHa.
3akoH JlanmpTroHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mpencTraBieHHE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
nuzobapa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE JIUCKPETHOE CTPOEHUE BellecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHHIA.

OmneiTel 10 MU PY3UN KUIAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mognens onbita HTepHa.

OnbITHL, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOT O
B3aUMOJECHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenue Macchl BO3AyXa B KIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U cIocoObI e€ n3meHeHus. KonnuecTBo TerioTsl u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJeallbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYCHHE. Y IeJIbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmIoTh NpU TEIIONEepeaaye.

[lonstue 06 aamabatHoM mporecce. llepBblli 3aKOH TEPMOJMHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoleccam. ['paduyeckas
UHTepIIpeTalus padoThl rasa.

Bropoii 3akon repmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TenoBele  MamuHbl.  [IpyHOUOBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBanus sSHEpPruM B TEIUIOBBIX MamMHax. KoadduimeHt mnone3noro
nevictBus TerioBod MammHbL. [lukn KapHo u ero kodpduumeHT mosie3HOro
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOEC MPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CTOpaHusi, OBITOBON XOJIOAWJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPTrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OYTBUIKK TOJI JCHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHuwe 3(dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITHS).

N3meneHne BHyTpeHHEN dHEPrUM (TeMIIepaTyphl) Tejaa P TeIlonepeaaye.

OnpIT 10 ananabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, TIBUTATENIsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenne yaeapHON TEIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u KoHaeHcarus. Vcrapenune u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXKHOCTh BO3ayxa. HacelleHHbIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Tépnoe teno. Kpucrammmyeckue u amopdHbie Tesa. AHU30TPOIIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpemeHHble Matepuanbl. I[liaBienue u
KpUCTaJUIU3aIus. Y aeiabHas TerioTa miaBienus. Cyoaumarusi.

VYpaBHeHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MAaTEpPHAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenue npy noHM>XEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTATHYECKOTO BEIECTBA.

JleMOHCTpalys KpuCTaJlIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3MepeHne 0THOCUTENBHOM BIIAXKHOCTH BO3IyXa.

Paznen 4. daekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OnekTtpuzauust Ten. OJEKTpUYecKuil 3apsna. JlBa Buaa 3IEKTPUYECKHX
3apsinoB. IIpOBOMHMKM, IOUANEKTPUKU W MONYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbIN SJIEKTPUUECKUAN 3apsijl.
Onektpuueckoe rmone. Hanpsk€HHOCTh 3nekTpuueckoro mons. [IpuHiun



CYyHEPIO3UIUM BJIEKTPUUYECKUX MOJIel. JIMHUKM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

Pabora cmnm  anmekTpocratudeckoro  moisisg.  I[lorennuman.  Pa3HocTh
noteHuranoB. I[IpOBONHMKM W JMAJIEKTPUKH B AJIEKTPOCTATUYECKOM  IIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTh.

OnekTpoeéMKoCcTh. KoHaeHcatop. D1eKTpOoEMKOCTh IIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: BJIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPOIPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBINA annapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT IEUCTBUS SIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX TEJl.

ITpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTATUYECKAs 3alUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOTO KOHJEHcCAaTtopa OT IUIONaau
IJIACTUH, PACCTOSIHUS MEXAY HUMHU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

Yuenuuecxuii sxcnepumenm, nabopamophuvle pabomoi

N3Mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUA DJICKTPUUECKOTO TOKA.
Hctounmnku Toka. Cruna Toka. I1ocTOSHHBIN TOK.

Hanpsixxenne. 3akon OMa [1J1s yyacTka LeTu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YAEIbHOE COIPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

Pabora oanmekTpudeckoro Toka. 3akoH Jlxoymns—Jlennma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABWKYIIASI CUJIa U BHYTPEHHEE CONPOTUBICHHE HCTOYHMKA TOKA.
3akon OMa JJ1s MOJTHOM (3aMKHYTOM) deKkTpuueckoi renu. KopoTkoe 3ambIkaHue.

DJIeKTpOHHAs MPOBOJIUMOCTH TBEPABIX METAaJJIOB. 3aBHCHUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTb.

DJNIEKTpUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobOcTBenHas " pUMecHast MIPOBOJUMOCTh
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [1oaynpoBoIHUKOBEIE TTPUOOPHI.

ONIeKTpUYECKMM TOK B pacTBOpax M  paciuiaBax  dAJIEKTPOJIMTOB.
DIEKTPONIUTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.



OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITEIBbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIIEpMETD,
BOJIbLTMETP, pEOCTaT, HCTOYHUKH TOKA, OAJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AINEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN IHO]I, TabBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILA/IN TTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CmMemaHHOE COeIMHEHUE TPOBOJTHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOABMXKYLIEH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUS] METAJJIIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTH IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMEemaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHH, TeoTpadUuu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumore3a, (u3MUecKkas BEJIMYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6osna, ux rpaguku U CBONCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPHI U UX IPOEKIMU HAa OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozus: Mexanndyeckoe NBIKEHHUE B JKHBOWM mpupoze, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUBI TEIUIONEpPEIayu, TEIJIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEH M



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTHUYECKAs HUCCOIUAIUS,
raJibBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, TMOIIUITHUKYA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYeHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHUOOpPOB,
KCEpOKC, CTpYHHBIH OpUHTED, AIIEKTpOHATrpeBaTENIbHbIC npuodopkI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. diaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTtosauble  MarauThl.  B3amMojeiicTBHE  ITOCTOSHHBIX  MarHHWTOB.
MarautHoe mone. Bektop MarHuTHOW uHAYKIUU. [IpuHUMN cynepno3unuu
MAarHuTHBIX MoJied. JInHMM MarHuTHOM WHAYKIUU. KapThHa JTUHWUNA MarHUTHOM
WHJIYKIIUH MOJIs1 TOCTOSIHHBIX MarHUTOB.

MarauTtHoe TI0J€ TPOBOJHMKA ¢ TokoM. KapTuHa JHMHUNA MHAYKIUAU
MarHMTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeiictBue npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Tose. PaGota cuibl JlopeHiia.

SlBneHne BIEKTPOMAarHUTHOW MHAYKOMHU. [IOoTOK BEKTOpa MAarHUTHOM
WHIYKIUWA. OJEKTPOABMIKYIAsl CWJIA HWHIYKIMUA. 3aKOH 3JIEKTPOMAarHUTHOMU
unaykiuu dapanest.

BuxpeBoe nsnekrpuueckoe Iose. IDIEKTPOABMXKYIAS CHJIAa HUHAYKIHUH B
MPOBOJHUKE, IBHKYIIIEMCS TTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OJIEKTPOABWKYIIAs  CHJIA
CaMOMHIYKIINH.

DHEPrusi MAarHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJICKTPOABUIATENb, YCKOPHUTEIN JJIEMEHTApPHBIX
YaCTHUILl, THIYKIITMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMU MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBieHUE FIEKTPOMArHUTHOW UHIYKIIUH.

[Tpasuiio Jlenna.

3aBUCUMOCTD JJICKTPOABMXKYILIEH CHUJIbI MHIYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O ITOTOKa.

SBreHNE CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHnrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHTYKITUU.

Pa3nea 5. Kosedoanus m BOJTHBI

Tema 1. Mexanuueckue u 3I1eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
["apmonnyeckue konebanus. Ilepuon, yacrora, amrumtyaa u (aza xoyeOaHUU.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYeCKUHA MasTHUK. Y PAaBHEHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Npy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATbHOM KOJe0aTebHOM KOHTYpe. AHAJOTHUA MEXIYy MEXaHUYeCKUMH |
ANEKTpOMarHuTHeIMU KoJeOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATHLHOM KOJIeOaTEILHOM KOHTYDE.

[IpencraBiienne o 3aTyxaromux KojieOaHUAX. BbIHYKeHHbIE MEXaHUUECKHE
kosneOanus. Pezonanc. BeiHyX/1eHHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUS.

ITepemennblii  TOK. CHUHYCOMJANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIECKTPUUECKOM
SHEPIrUH. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3IeKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckne yCTpOHCTBAa M MPAKTHUYECKOE INPUMEHEHUE: SJIEKTPHUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KosieOaTenbHON CUCTEMBI (MPY>KUHHBIA WM
MaTeMaTU4YEeCKUN MasTHUK).



HaGmonenue 3aTyxaronumx KojaeOaHu.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHHUH.

HaGmronenue pesonanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuuiiorpaMMbl (3aBUCHMOCTH CHUJIBI TOKA M HANIPSKEHUS OT BPEMEHU) JIJIS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHCc mnpu TOCIHEIOBATEILHOM COEIUHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTHU U KOHIEHCATOPA.

Mojenb TUHUU 3JIEKTponepeaadn.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPHOIA MaJIbIX KojeOaHUW rpy3a Ha HUTH OT
JUTUHBI HUTH M MacChI Tpy3a.

UccnenoBanne TmepeMEHHOr0 TOKa B IENMU M3  TOCJIEA0BATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE 80TIHbL

Mexannyeckue BOJIHBI, yCIOBUs pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpoCTpaHeHUssT M JJMHA BOJHBL. llomepeuHble W MOPOJIOJIBHBIC BOJIHBI.
HNutepdepenmus n qnudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3JTYYEHUS DJICKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anekTtpomarautHoit BoiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MpesIoMJICHUE, ToJIsipu3anus, 1udpaxims,
unTepdepernns. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3M€KTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBS3U U TeNeBUACHU. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YyJIbTpPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPaHEHHUE TOTIEPEUHBIX U MTPOIOILHBIX BOJIH.

Komne6mromeecst Tes10 kKak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus U IpeJIoOMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHint u TuGpakiiud MEXaHUIECKUX BOJIH.

3BYKOBO pe30HAHC.

HaGmromeHne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH |
YaCTOTOM KOJICOaHUM.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
peJIoMJICHHE, TOJIsIpu3aIus, Tudpakius, nHTepdepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. I[IpsiMoiuHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexne. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne n300pakeHUil B
MJIOCKOM 3€pKaie.

[IpenomiieHue cBeTa. 3aKOHBI PEJIOMIIEHUs cBeTa. AOCOIOTHBIN MOKa3aTeNb
npeinomsieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClIoXHBIN cocTaB 6esoro ceera. LIper.

ColOuparome M paccewBarolmue JUH3bBL. ToHKass JnuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BI. [locTpoeHue wn3o0pakeHUil B
COOMPAIOIINX U PacCEeHUBAIONINX JIMH3aX. DopMysia TOHKOHW JIMH3BI. Y BEIMYCHUE,
JlaBaeMoe JTUH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WuaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CUH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YcCIOBUE HaOIIOISHUS
IJIaBHBIX ~MaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBeTa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKOIl, BOJIOKOHHAsS
onTHKa, TU(paKInOHHAs peméTKa, OJISPOUI.

Jlemoncmpayuu

[IpssmosiHEHOE paclpOCTpaHEHUE, OTPAKCHHE U TMPEIOMJICHUE CBETa.
Ontrueckue mpudOopHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBOMCTB U300paKeHUI B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOIA.

HaGmronenne natepdepeHnm crera.

HabGmonenue nudgpakinu ceera.

HabGmronenune nucnepcuu cBeTa.

[Tonydyenue cekTpa ¢ IOMOIIbIO TTPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue nmonsipusaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3Mmepenue nmokasaTesi NpeoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB U300paKeHUM B JIMH3AX.
HaGmronenne nucnepcuu cBeTa.

Paznen 6. OcHOBBI crIENMAIbHO TEOPUH OTHOCUTEJIBHOCTH
['paHuIel TPUMEHMMOCTH — KJIACCHYECKOM  MEXaHUKH. [TocTynatsl
CIIEUAJIbBHOW TEOPHH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMAYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCHTEJIFHOCTH DUHIIITCHHA.
OTHOCUTETFHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKpAIllCHHE
JUTAHEL.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p MaccChl ¢ BHGPFI/IGﬁ U UMITYJIbCOM pGJIHTHBI/ICTCKOﬁ YaCTHUIIbI. SHGPFI/I}I
ITOKO4I.

Pa3nen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPrus
¥ UMITYJIbC (DOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dborodddexra. YpapHenue DiHmTerHa 11 dotodddexra. «KpacHas rpaHuiay

dbotorddexra.

JlaBnenwme cBeta. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texuuueckue ycTpoiicTBAa M MNPAKTHUUECKOE INpPUMEHEHHE: (OTOIIEMEHT,
dboTogaTUMK, COTHEYHAsi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(eKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJTACTHHOM.

Hccnenoranue 3akoHOB BHeHETo ¢hoTod¢ dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuIO o -4acTHIL.
[Imanerapnas moxpens aroma. Iloctynatel bopa. M3nmyuenue wu mormnomieHue
(GbOTOHOB MpU mMepexojie aToMa C OJHOIO YPOBHS JHEPruM Ha Jpyroil. Bumsl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosnHoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckyisipHo-BOJTHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmronenue nuHelyaThIX CIEKTPOB U3ITYUECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol
HaGmonenne nuHeM4IaToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IyydeHUs.
BnusHue paaioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOTOHA U HeWTpoHa. HykimonHas monens supa ['eitzenbepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM Oeta-pacnan. [amma-
U3NlydeHue. 3aKOH paguoakTUBHOTO pacraja.
DOHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT macchl siapa.
SAnepnsie peakuuu. [leneHue u cUHTE3 A1€Ep.
Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobOiieMbl W TEPCHIEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.
DneMeHTapHble yacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtoibl HAOJIIOIEHUS ¥ PETUCTPALIUU FI€MEHTAPHBIX YaCTHII.
dyHaaMeHTaabHble B3auMoeHcTBUA. EAMHCTBO u3nyeckoit KapTUHBI MUpA.
TexHudeckne ycTpoHCcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbliii peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLINUX YaCTHLL.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Oranbl pa3BUTUA acTpoHoMUH. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIHUMOE
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHnas akTUBHOCTh. McTtounuk sHepruum CojiHIAa U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTpaJibHBIA Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEIOBATENIBHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJisi 3BE3] TJIaBHOM TMoOcCieqoBaTebHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAEHUU M 3BodonnH CoJIHLIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mineunbiii Ilyts — nHama T'amaktuka. [lonmoxkenue u aBwxkeHue CoyiHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHbIE ObIPBI B sSApax
rajakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopus bossioro B3peiBa. PenmmkToBOE U3IydeHuUeE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabniooenus

HaGmronenus HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITHIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNieHus MOJIOKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1usl CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIynbl, uranet, Mneunoro I1yTu.

O6o00maromnee MOBTOPEeHUE

Ponb Qu3ukum u acTpoHOMHMM B 5SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJIEHOM M ATHUYECKOM chepax AesTeTbHOCTH YelIOBeKa, POiib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW Hay4yHOUH KapTHHE MHpPA, pOJib GU3UUECKONU TEOPUHU
B (GOpMHUpPOBAaHUM TPENCTAaBIECHUNA O (UIUYECKON KapTHUHE MHpa, MECTO
(bu3nYecKoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcs C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3C€H C KypCcaMH MaTE€MaTUKH,
OMOJIOTHH, XUMHUH, TeoTpadUu U TEXHOIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumnores3a, (u3MUecKkas BEIMYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCTIEPUMEHT, MOJIETUPOBAaHNE, MO/IEIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBI M MX IPOEKUUH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMH, TPU3HAKU TOJ00US TPEYrOoJbHHUKOB,
oTpeJieNieHHe TUIOIIAIN IIIOCKUX QUTyp U 00bEMa Tell.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelabHbIC
JNBW)KEHUS B )KMBOU MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOW IIPUPOJE, IEUCTBUE
paauany Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIIIMYECKasl CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKOM PEIIETKH, CHEKTpaIbHBIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX PV,
boToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHNUE 3eMIICTPSICEHUH.

Texnonoeusa: JDWUHUU DIEKTpOIEpenad, TeHepaTop IEePEMEHHOIo TOKa,
ANEKTPOABUTATENIb, WHAYKIIMOHHASI T€4Yb, pajap, PaaUONPUEMHHUK, TEJIEBU30D,
anTeHHa, teiedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenMera «®Du3uka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus (6a30BbI YpOBEHb) JOJKHO OOECHEUYHUTHh JOCTHIKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npeamera «Dusuka» TOIKHbBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHMH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTbITAa W ONBITA JCSATEIBHOCTH B IPOIECCe pealn3allid OCHOBHBIX HaIlpaBiICHHUIN
BOCIHUTATENILHON JESTENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOrO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIUK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUKCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKHMX T'YMAHHUCTUYECKUX |
JEMOKPATHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEILHOCTh B MHTEpECaX TpakIaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHONM OpraHu3aliy;

YMEHHUE B3aMMOJIECTBOBATH C COITMATBLHBIMU HHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTApPHOM U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh poccuiickoi rpaXXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIE B
NS TEBbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
npucymiero Gpu3n4ecKkoil HayKke;

5) Tpy10BOro BOCIMTAHMS



MHTEpPEC K pas3IMuHbIM cdepam TpodecCUOHATBLHONU NeATeIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIACTH
(hU3UKH Ha IPOTSHKEHUHU BCEH JKHU3HU,

6) 3K0J10TrNYeCKOro0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYphl, OCO3HAaHWE TJIO0ATHLHOTO
XapakKTepa PKOJOTUUECKUX TPOoOIeM;

TUTAHUPOBAHUE M OCYIIECTBIICHUE ICUCTBUI B OKPY’KAIOIIEH cpe/ie Ha OCHOBE
3HAHUS LIeJIed YCTONYMBOTO Pa3BUTHS YEJIOBEUECTRA;

pacuIipeHrue OmbITa JEATCIbHOCTH AKOJOTHMYECKOW HampaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7) IEHHOCTH HAYYHOI0 NO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTU HAy4YHOM JIEeSITeIbHOCTH, TOTOBHOCTH B Tpoliecce
u3ydeHuss  (U3UKA  OCYIIECTBIATh  MPOCKTHYHO M HCCJIEIOBATEIBCKYIO
NeATeIbHOCTh UHINBUIYAJIFHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JelicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILEeNU ACATEIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTHM UM TNPOTHUBOpPEUHsT B  paccMaTpUBaeMbIX
(hU3UYIECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHalbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKHU MOCJICACTBUMN AEATEIHHOCTH;
KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  PeabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEaTHUBHOE MBIILJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.
Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:
BJIJIETh HAYYHOW TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUSIMH M METOIAAMHU
(bu3nYeCKOr HAYKH;



BJIaJIETh HaBBIKAMH YY€OHO-MCCIIEIOBATEILCKON M MPOCKTHON ACSITEIFHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB PEIICHUs 3a/1ad (U3NYECKOTO COJCP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TIIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpPIpETallii, MPeoOpa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3JaHUH YI€OHBIX IIPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIITh MTPHUYMHHO-CJICAICTBEHHBIC CBSI3W W aKTyaJlW3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHHs, HaXOAWTh apryMEHThI IS JO0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEIIEHUS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIICHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIHHOMN
AESTELHOCTH, B TOM YHCJIE TIPH U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TICPEHOCHTHh 3HaHWsA TO (QU3UKE B MPAKTUIECKYI0 O0OIacTh
KHU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, IPEJIaraTh OPUTHHAIBLHBIC MTOIXO0/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, IOIYCKAIONINE ATbTePHATHBHBIC PEIICHHS.

Pa6oTa ¢ nundpopmanmeii:

BJIAJIETh HABBIKAMH TOJyYEHUs WHPOPMAIUU (PU3NIECKOTO CONEPIKaHUS U3
MUCTOYHHKOB pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOWCK, AaHAIU3,
CHUCTEMAaTH3allMI0 M WHTEPIPETANI0 WH(POPMAIMU Pa3IMIHBIX BHIOB U (Bopm
TPEICTaBIICHUS;

OILIEHUBATh JJOCTOBEPHOCTh NH()OPMAIINH;

UCTIOB30BaTh  CpPeICcTBA HMH(DOPMAIMOHHBIX H  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI B PENICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECypCOCOEpPEeKCHHs, TMPAaBOBBIX H  OTHYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3UUYECKOTO COACpNKAHUS B Pa3IMUHBIX (opMaTax C
yu€ToM Ha3zHAYCHHUS MHPOPMAIH U 1IEJICBON ayJAUTOPHUH, BHIOMpAst ONTUMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yalUu3allnu.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:
OCYIIECTBJISITH  OOIIEHHME Ha Ypokax (U3MKH U BO BHE-YPOUYHOM
NS TEebHOCTH;



pacro3HaBaTh MPEANOCHUTIKA  KOH(MDIUKTHBIX CHUTyallMd ®  CMSTYaTh
KOH(DJIUKTHI,

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M HHIWBUIYATHHOU
paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,

NpUHUMATh e  COBMECTHOH  JeSATCIbHOCTH, OPTraHW30BHIBaTH U
KOOPJMHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pacmpeneniaTh poilu ¢ y4ETOM MHEHHHA Y4YaCTHHKOB, OOCYXIaTh pPe3yJbTaThI
COBMECTHOW paboTHI;

OIIEHWBATh KauyeCTBO CBOETO BKJAaJa M KAXKIOTO yYacCTHUKAa KOMaHIBI B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npe/yiaraTh HOBBIE TMPOCKTHI, OIICHWBATh WJACH C TIO3UIIMH HOBH3HBHI,
OPUTHHAIHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIIIECTBJIATh TMO3UTHBHOE CTPATETUUYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaIUSX, TPOSBISITH TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHBIE YyHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIHLHOCTh B 00JacTH
(GU3UKKM W acCTPOHOMHH, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POpMyITUpOBaATH
COOCTBEHHEIC 3a/1a4M;

CaMOCTOSITEILHO COCTAaBJISITh ITUIAH PEIICHUS PACUETHBIX M Kauye€CTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS TPAKTHYECKON pabOThl ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEATIOUTEHHH;

7enaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh ero, OpaTh Ha ceOsd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHHUIO JPYIUIIMU B 00JIACTH
(hU3UKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JESITEIHLHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpILIAEMBIX JEUCTBUA U MBICIUTEIbHBIX MPOILECCOB, HMX PE3YIbTaTOB H
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI peiIeKCUH Ui OLIEHKH CUTYyallH, BRIOOpa BEPHOTO
pElIeHHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHUKEHHUIO;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
TSI TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce nocTuKeHUs JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUSI MPOTPaAMMBI
no ¢u3MKe 1 YPOBHSA CcpeaHero oOmiero oO0pa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIEHCTBYETCS HMOIMOHATBHBIH UHTEIIEKT, Ipeanoiaraomumi
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMs, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOILIMOHATILHOE
COCTOSIHWE, BUJETh HANpPABIEHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHON CepHl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJaNnTUpPOBAThCS K
HMOIIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K JOCTHKEHUIO LEIH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JI€WCTBOBATh HCXOJs U3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONEH CIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
IpYTuX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTH BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peiiaTh KOHMOIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K konny oOyuenuss B 10 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUN:

JEMOHCTPUPOBATh HAa TMPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH;

VUUTBIBATh TPaHUIBl TPUMEHEHUS W3YyYECHHBIX (U3HYECKUX MOJIETIEH:
MaTepualibHas TOYKa, WHEPIHANbHAs CHUCTeMa OTCcuéTa, adCONIOTHO TBEPIOE TENO,
UICIbHBIN Ta3, MOJIETN CTPOCHHUS Ta30B, KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIH
AIEKTPUUECKUM 3apsijl pU pelieHnH (PU3NYECKUX 3a/1ay;



pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA U
AJEKTPOJUHAMUKUA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TIaJICHWE TeJ, JBM)KCHHE 110 OKPYKHOCTH, HWHEPIIUS,
B3auMoeicTBre Tel, nuddy3us, OpOYHOBCKOE JBIKEHHE, CTPOSHUE KUIAKOCTEH
U TBEPJBIX TEJl, U3MEHEHHE 00bEMa TeJ TIPU HarpeBaHUM (OXJIAXKICHUHN ), TEIIJIOBOE
paBHOBeCHE, HUCHApEHUE, KOHJECHCAlMs, IJIABJICHUE, KPUCTAIIM3AlMs, KUIICHUE,
BJIQKHOCTh BO3/lyXa, IMOBBIIICHNE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/i€, CBS3b MEXJIY MapaMeTpaMu COCTOSIHMA Ta3a B H30Ipoleccax,
AJIEKTpU3ALIUS TEJI, B3AMMOJCUCTBUE 3aPsIOB;

OMHUCHIBATh MEXaHUYECKOE JIBM)KCHHUE, HMCIONB3Yys (HU3NYECKHE BEJIUYUHBI:
KOOpAWHATa, NyTh, IEpPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIa,
UMITYJIbC Teja, KHHETHYECKasi dHEPrusi, MOTCHIMAJbHAsl dHEPTUsi, MEXaHU4YecKas
paboTa, MexaHWYeCKass MOIIMHOCTh;, TPH OMHCAHWU TPABWIHLHO TPAKTOBATH
(U3UYECKU CMBICT MCIOJIB3YEMbIX BEIWYMH, WX OOO3HAYCHHS W €IUHMIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIUUYHUHY C JIPYTHUMHU
BEJIMUMHAMH;

ONUCHIBATh M3YYEHHBIC TEIUJIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIMYMHBI: JaBJIEHUWE Tas3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKasi PHEPTUSI XaOTMUYECKOTO JBMXKEHUSI MOJIEKYJI, CPEAHEKBaApaTUUHAs
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOA(PUIIMEHT TI0JE3HOr0 JICMCTBUSA TEIUIOBOT'O JIBUTATENs; TPH OINHUCAHUU
NpPaBUIBHO TPAKTOBAaTh (U3MYECKUM CMBICI HCIOJIB3YeMBIX BEJIWYHH, HUX
0003HaYeHUs] W CIUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(hU3UYECKYIO BETUYNHY C IPYTUMHU BEJIMUYNHAM;

OMNUCHIBATH U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUYECKUE BETUUUHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH T0JIs, TOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB;
Opyd  ONMUCAaHUM TIPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIIOIb3YEeMbIX
BEJWYUH, WX OOO3HAYEHUS WM CIWHUIIbI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEJIMUMHY C IPYTUMH BETUIMHAMU,

aHAJM3UPOBATh (PU3MYECKHUE MPOIECCHl W SBICHUS, UCIOIb3Yys (Ppu3nueckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonbr HeroToHA,
3aKOH COXPaHCHHUSI MEXaHWYECKOW DJHEpPruu, 3aKOH COXpaHEHMs UMITYJIbCa,
OPUHLMI CYNEPHO3ULIMU CHWJI, TPUHIMI PABHOINPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYIO TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUHU TEIJIOBOTO JABMXKEHHUSI MOJIEKYJ C
aOCOJIFOTHOW TeMImepaTypoH, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO



(bOpMYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIpaKEHUE W YCIIOBHUS (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TIPUHIMIBI JCHCTBUS  MAaIlWH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS WX OC30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI I10 HCCIICNOBAHUIO (DU3UYECKUX SBICHUN U
IPOIIECCOB C WCTOJIB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHHH, MPU 3TOM
dbopMynupoBaTh TpoOiieMy/3amady H TUNOTE3y Y4eOHOTO OJKCIepHUMEHTa,
coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTEH OIBIT U
(bopMyITUpPOBaTh BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HUECKUX BEITUYHH, TIPU
ATOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHUS W HCIOIh30BaTh H3BECTHHIC
METOJIbI OIICHKH ITOTPEITHOCTEH H3MEPEHHUIA;

UCCIIEJIOBATh  3aBHUCHMOCTH  MEXIy  (HU3UYECKMMH  BETUYMHAMU  C
UCTIOh30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKcHpoBaTh PE3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUJIC TaOJIUIl U TpadUKOB, IeTaTh BEIBOJIBI TI0 Pe3yIbTaTaM HCCIICTOBAHUS;

coOFO/IaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEISHUN WCCIICTOBAaHUA B
paMKax yd4eOHOro OSKCIIepUMEHTa, Y4eOHO-HUCCIIeOBATENLCKOH M TPOCKTHOU
AESTELHOCTH C UCIOJIB30BAHUEM H3MEPHUTEILHBIX YCTPOWCTB M JTaOOPAaTOPHOTO
000py1I0BaHUS;

pemats pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DU3MYECKOH MOJIeNbio,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U TIPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a9u
BBIOMPATh (PU3UUECKYIO MOJIEIb, BBIACIATH (HU3MUECKHUE BEIHYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE IS €€ pelIeHUsi, MPOBOJAUTh PacUYEThl U OLEHUBATH PEATBHOCTH
MOJTyYEHHOT'0 3HAUCHUS (PU3NICCKON BEITUIHHEI;

pelaTh KaueCTBEHHBIC 33/1a4l: BEICTPAUBATh JIOTHUYECKH HEPOTHBOPEUHBYIO
IIETIOYKY PACCYXKIEHUH C OMOpOi Ha W3ydYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznyecKue SBICHUS;

UCTIONB30BaTh  MPH  PEHICHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
MHPOPMAITMOHHBIC TEXHOJIOTHUHU TSI TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETAIIUU
U TIPEJICTaBIICHUS] y4eOHON W HAYYHO-TIOMYJIIPHOW MH(OpMAINU, TTOTYYESHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyr0 HHPOPMAITHUIO;

MPUBOJNTH MPUMEPHI BKIIAZa POCCUNCKUX U 3apYOCIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIECCOB OKPYKAIIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHA;

UCTIOJIh30BaTh TEOPETHYECKHE 3HAHUS MO (U3NKE B IMOBCEAHEBHOW >KU3HU
Wi obecrieueHus] 0€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYSCKUMHU



YCTPOMCTBAMH, ISl COXPAaHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM IKOJIOTHYECKOTO
TIOBEJICHUS B OKPY’KAOIIEH cpelie;

paboTaTh B TpyNIE C BBHIMOJIHCHHEM pPa3IMYHBIX COIHUATBHBIX POJICH,
IUIAHUPOBaTh PabOTy TPYNIbBI, pPalMOHAIBLHO pacHpeNeNaTh O0O0S3aHHOCTH U
TUIAHUPOBAThH JIEATEIHPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB IPYIITBI B PEIICHHE pacCMaTPUBAEMOM TIPOOIIEMBI.

K xonHmy oOydenus B 11 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh HAa MPUMEpPAX Poib W MeCcTOo (U3HKH B (HOPMHUPOBAHHH
COBPEMEHHOW Hay4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMECHHON TEXHHUKH U
TEXHOJIOTHI, B TMPAKTHYECKOH MESITETbHOCTH JIFOJICH, IEIOCTHOCTh M €IUHCTBO
bU3NYECKON KapTUHBI MUPA;

YVUUTHIBATh TPAHHIBl MPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIEICH:
TOUYCYHBIN STEKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBIH MCTOUYHUK CBETA, sIEpHAs
MOJIeIb aTOMa, HYKJIOHHAas MOJENbh aTOMHOTO sJipa MpH PEIIeHUU (PHU3NIeCKUX
3aad;

pacro3HaBaTh (pu3MUecKkue sBICHUsS (TPOIECChl) W OOBSICHIATh WX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (DPU3MKH: DJIEKTPUYECKAs MPOBOINMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBHS TOKa, B3aWMOJCHCTBHE
MarHUTOB, OJEKTPOMArHWTHAs WHIYKIMS, JEeWCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JIBIDKYIIMHCS 3apsij, SJIEKTPOMarHUTHBIC KOJICOaHUS W
BOJIHBI, TPSIMOJMHEWHOE pacIpOCTPaHEHHE CBETa, OTPaXKEHHUE, IPEIIOMIICHHUE,
uHTepdepeHnrs, audpakiuus © TONApHU3alMs CBeTa, MJUCIEPCUS  CBeTa,
dbotoanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa BOAOPOJa, €CTeCTBEHHass U HWCKYCCTBEHHas

PaaAnOaKTUBHOCTbL,
OIINCBIBATb H3YYCHHBIC CBOMCTBa BeEIIIECTBA (C-)JIGKTpI/I‘IeCKI/Ie, MAardMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMpOBOANMOCTD Pa3INYHbIX cpez:) )41

AIEKTPOMArHUTHBIE SIBJIEHUS (TPOIECCHI), UCIHOJB3Yyd (U3UUECKUE BEIMYUHBI:
ANEKTPUUECKHUIN 3apsll, cUjia TOKA, JIEKTPUUYECKOE HAINPSHKEHUE, DIIEKTPUYECKOe
COTPOTHUBIICHHE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJABIDKYIIAs CUia, paboTa TOKa,
WUHAYKIMS MarHuTHOrO 1o, cwia Awmmepa, cuia JlopeHlla, WHIYKTHBHOCTb
KaTyIIKH, SHEPIHsl 3JIEKTPUUYECKOr0 M MArHUTHOTO TOJIeH, MEepuoj U YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHTYype, 3apsiii W CHJla TOKa B TpOIEecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJiebaHu#M, (OKYCHOE pacCTOSTHUE U
ONTUYECKass CWUJIa JIMH3bI, TPU OMHCAHUM TPABUIBLHO TPAKTOBaTh (U3HUECKUUN
CMBICII HCIOJIB3YEMBIX BEIUYMH, MX OO0O3HAUCHHS U EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JIaHHYIO (DHU3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYUHAMU;



ONKCHIBATh HW3y4YEHHBbIE KBAHTOBBIC SBICHUS U TPOIECCHI, HCIONb3Ys
¢bu3nYecKkre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJIypaciajia, SHEPTHs CBI3U
aTOMHBIX SIIEP, TPU OINUCAHUU TMPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS M E€JMHUIIbI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIaHHYIO (U3MYECKYI0 BEJIUYUHY C JPYTMMH BeJIMYHMHAMU,
BBIUMCIISITH 3HaUCHHUE (PU3NYECKOI BEIMYUHBI;

aHANMM3UPOBATh (PU3WUYECKHUE TMPOIIECCHl U SIBJICHUSA, UCIIONb3Ys (PU3NUYECKHE
3aKOHBI W MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCIEA0BATENHFHOTO U MapajlieIbHOTO
COCIMHEHUS TMPOBOJHUKOB, 3aKoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPAMOJIUHEHHOT0 PacHpOCTPAHEHHs CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUE ODUHIITEHHA ansi Gororddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHHsS UMITYJIbCA, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs MacCOBOIO YHCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHHWE M YCJIOBHUS (TpaHUIBl, 00JACTH)
NPUMEHUMOCTH;

OTIpeIeNISITh HANIPABJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO OIS TPOBOTHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh U OIKMCHIBaTh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUI0 (U3UUYECKUX SIBICHUU W
IPOIECCOB C HCIOJIb30BAHMEM NPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTth MpobiieMy/3aiayy M TUIOTE3y Yy4yeOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIORKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyITHpOBaTh BHIBOIBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE MU3MEPEHUST (PU3MUECKUX BEIUYMH, MIPH
TOM BBIOMPATH ONTHUMAIBHBIN CHOCOO M3MEPEHUsI W HUCIOJb30BaTh M3BECTHHIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIB30BAHUEM
OpSIMBIX HU3MEPEHHI: TpPH HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATH
PE3YNIbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOBI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOro1aTh MpaBuiia 0€30MacHOro TpyAa MPHU MPOBEIACHUU HUCCIEIOBAaHUMN B
pamMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-UCCIE0OBATENbCKON M MPOEKTHOU
JESTEHbHOCTU C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiatb pacy€THhIE 3a7aud C SBHO 3aJaHHON (U3HYECKOW MOJEblo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHallM3a YCJIOBUS 3aJlauu



BbIOMpaATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEITUYUHBI U (POPMYIIBI,
HEOOXOMMBIE ISl €€ pelleHHUs, MPOBOAUTH Pacu€Thl U OICHUBATh PEATbHOCTH
MOJIYYEHHOT'0 3HAUeHUsI (PU3NUECKON BETUYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4u: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
IIENOYKY PACCYXJCHHUI C OMOpoi Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nUecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TIpe/ICTaBlieHUs] Y4eOHON M HAay4YHO-TOMYJISIpHON MH(OpMAaIuu, MOJTy4eHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOJIydaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JEHCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O0E€30MacCHOr0 MCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3MKE B MOBCEIHEBHOM >KU3HU
it o0ecrieyeHus: 6€30MacHOCTH MpU OOpalEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JJIsi COXPAHEHHUS 30POBbS U COOJIIOICHUS] HOPM DKOJIOTHUYECKOTO
MOBE/ICHUSI B OKpYXKAIoIlel cpeie;

paboTaTh B TpyNIle C BBHIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUMOHAIBHO pacHpenessTh OOS3aHHOCTH U
TUTAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBAaTHO OLIEHUBATH
BKJIAJ] KaXKJIOTO M3 YYACTHUKOB IPYIIIbI B PEIICHUE pacCMaTpUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10b KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoubublie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/JbI HAYUYHOT'O IO3HAHUA
1.1 @du3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa [OK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
. K 1
21 HHeMaTiRa 6 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Auramitka ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
. 1
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 5 https://m.odsoo.rw/7E4 1bT2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
. 1 1
32 OCHOBEI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [JOK
' @Da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [JOK
41 DIICKTpOCTATHI ? https://m.eds00.ru/7f41bf72
ITocTosHHBIN 3nekTpruyeckuil Tok. Toku B bu6mmoreka [IOK
4.2 13
pAa3JIUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11b KJIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmenoBanue pa3aesioB  TeM undposBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarunuTHO€ 1noJie. DIeKTpoMarHuTHast 1 1 | bubmmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue 1 JIeKTPOMarHuTHbIE 9 | bubmmoreka [JOK
' KOJIeOaHHsI https://m.edsoo.ru/7f41¢97¢
29 MexaHu4ecKkue 1 JIeKTPOMarHuTHbIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.3 O 10 2
frka https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

31 OcHOBBI crielUABLHOM TEOPUHN 4 1 bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
y bubmmoreka [JOK
4.1 DJIeMEHTHI KBAaHTOBOM OTNITHKHU 6 hitps://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

AToMHOE PO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUHU M aCTPOPUIUKU 7 bromorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazaen 6. OGOBIIAIOILIEE IOBTOPEHHUE

6.1 O6o06m1aroee MOBTOpEHHE 4 E;ﬁ?;ﬁf;ifﬁﬁ £41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTIAHUPOBAHHUE

10b KJIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Jlara nudpoBLIe
Ne i/ Tema ypoka Konrpoububie | IIpakTuyeckue op
Bcero U3y4eHusi  oOpa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsl
®u3nkKa — Hayka O IPUPOJE.
1 Hayuneie MGTZELI HofHapHmI 1 bromorexa LOK
v https://m.edsoo.ru/ff0c32e2
OKpPY’KaIOILIEro MUpa
Pounb u MecTo puzuku B
) (bopMUpPOBaHUH COBPEMEHHOM 1 bubmmoreka [IOK
Hay4HOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESATENbHOCTH JIOEH
MexaHnueckoe JTBUKEHHUE.
3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmmoreka [JOK
nerkeHus. [lepeMerienne, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE NpSIMOIMHENHOE | bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSMOJIMHEIHOE 1 bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢
6 CBoOoiHOE MajieHne. Y CKOpeHue | bubmmoreka [JOK
cBOOOTHOTO TIa/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiitHOE IBUXKEHHE.
7 I[I;cheﬂne MaTepHUaIbHON TOUKH IO 1 bromorexa LOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 Jlaboparoprast pabota «/3yueHue 1 1




JIBUKEHUS TeJa, OPOIIEHHOTO

Kunernueckast sHEprust MaTepHAIIBHON

TOPU30HTAIIBHOY
[IpuHIMIT OTHOCUTENBHOCTH [ anues.
9 Hp oTcueTa bubmuorexa [JOK
HepUHAITbHBIE CHCTEMBI OTCUETA.
pH N https://m.edsoo.ru/ff0c3be8
IlepBbiit 3ak0H HproToHA
Macca tena. Cuna. [punuun

10 Bp DOt 32K0 bubmuorexa [JOK

Ccymneprno3uIuu cuil. Bropoit 3akon

yrep H p . https://m.edsoo.ru/ff0c3bed
HeroTona ais MatepuaibHOM TOUKU
Tperuii 3akon HetoToHa 1151 bu6mmoreka [JOK

11
MaTepUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tarotenus. Cua

12 i p bubmuoreka [JOK
TsbkecTu. [lepBast kKocmMuueckas

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

13 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cwuna tpenus. KoadgdumnueHnt TpeHus.

14 C P b P . bubmuorexa [JOK

WJ1a COMPOTUBIICHUS TIPH JBIKCHUN
P b https://m.edsoo.ru/ff0c3{76
TeJla B )KUIKOCTH HIIH Tra3e
[TocrynarensHO€ U BpalaTeabHOE

L5 JBUKEHHE a0COIOTHO TBEPIOTO TEa. bubmuorexa [JOK
MowmeHT cuibl. [lnedo cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNA
NMnynsc MmaTepualbHOM TOUYKH,

16 CHUCTEMBI MaTEPHAIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBHKEHHE

17 PaboTa 1 MOIIIHOCTb CHUJIBL. bubmuorexa [JOK

https://m.edsoo.ru/ff0c4502




tTouku. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPTUU

18

IloreHnmanpHas sHeprus.
[ToTeHumanpHas F3HEPIUsl yIpyro
nehopMHUpPOBaHHON TIPY>KUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3u
MMOBEPXHOCTU 3eMITH

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

19

[ToTeHmansHbIe M HENOTEHINATLHBIE
cuibl. CBsA3b pabOTHI
HETMOTEHIIMAJIBHBIX CHJI C HI3MEHEHUEM
MEXaHMYECKOHW SHEPTHUH CUCTEMBI TEll.
3aKoH COXpaHEHUs MEXaHUYECKON
SHEPTUU

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

20

KonTtposnpsHas paboTa 1o teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO
KMHETUYECKOM Teopruu. bpoyHOBCKOE
nskenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKECHHUS U
B3aMMOJCHCTBUS YaCTHUI] BEUIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinHas ABoraapo

24

TennoBoe paBHOBecue. Temreparypa
u e€ u3mepenue. [llkana remneparyp
Henscus




WUneanpustii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TemIeparypa Kak Mepa
%6 CpelHel KUHETUYECKON SHEePTUU bubmmoreka [JOK
JBUKECHUSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3axoH [lanbToHa. ["a30BbIE 3aKOHBI
)3 W3omporieccel B UI€aIBHOM T'a3€ U UX bubmmoreka [IOK
rpaduueckoe npercTaBieHUe https://m.edsoo.ru/ff0c570e
Jlaboparopnast pabora
29 «DKCIepUMEHTalbHasl pOBEpKa
3akoHa I eii-JTroccaka»
Buyrpenussa sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ m3meHeHust. KonmaecTro bubmmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHSs https://m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO UJEAIbHOTO
rasa
31 Buns! Tenonepenaun Brubmorera LIOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTH BEILIECTBA.
32 KonunuecTBo TennoTs npu bromorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AnuabaTHbINA poliece
13 [lepBrlii 3aKOH TEPMOJIUHAMHUKY U €TO bu6mmoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTumocTs npoieccoB B
34 npnpgﬂe. Bropoii EaKOH bubmmorexa OK

TCPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230




[Tpunnun nevicreus u KI1/] remioBoi

bubmuorexa [JOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapuo u ero KIIT[{
37 DKoJoru4ecKkue npoOiIeMsl
TETUIOPHEPT€TUKH
18 O6o06maromuii ypok «MoJieKysipHast bubmmoreka [JOK
¢uznuka. OCHOBBI TEPMOIUHAMUKIDY https://m.edsoo.ru/ff0c6938
KoHnTponsHas paboTta 1o Teme
39 «MonpeK s HESI ¢u3nka. OCHOBBI bubmmorexa OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCALHUSI. bu6mmoreka [IOK
Hcnapenue n kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIoTHAS ¥ OTHOCHUTEIbHAS
41 BJIAKHOCTH BO3Ayxa. HachleHHbII bubmmorexa HOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
4 amop(dHbIe Tera. AHU30TPOIHUS bubmmoreka [JOK
CBOMCTB KpHUCTaLIoB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTepUaIb
[InaBnenue u KpUCTaAIU3 AU
43 VY nenbHas TGHJIIZ)Ta HJIaBJIe}IIII/ISI bubmmorexa HOK
A ' https://m.eds0o.ru/ff0c6708
Cybnmumarus
bubmuoreka [JOK
44 VYpaBHEHME TEIIOBOTO OanaHca
PABHCHHE TEIIOBOT Hat https://m.edsoo.ru/ff0c6820
DnekTpusanus Tei. INeKTPUIeCKUu
45 3aps, pI[BaILH a DJIEKT qucxnx bubmorexa [OK
AR A P https://m.edsoo.ru/ff0c6bce
3apssI0B
46 [IpoBOAHUKH, TUIIIEKTPUKHU U bu6mmoreka [JOK




MOJTYITPOBOTHUKHU. 3aKOH COXPAHECHUS
AJIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0c6bcc

B3aumoneiictBue 3aps10B. 3aKOH

bubmuorexa [JOK

47 Kynona. Toueunsiit 31eKTprU4eCcKuit
4 P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB 3IEKTPUYIECKOTO
43 noJist. [IpyuHIMMI cynepno3unun bubmmoreka [JOK
ANEKTPpUYECKUX NoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit 31eKTpOoCTaTHIECKOTO
49 noJist. [Torenuuan. PazHocts bubmorexa [TOK
' ' https://m.eds00.ru/ff0c6f00
MOTEHIIUATIOB
[IpoBOAHMKM U JUAIIEKTPUKH B
bubmuorexa [JOK
50 ANEKTPOCTATUUECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexkTpuueckasi IPOHUIIAEMOCTh
bubmuoreka [JOK
51 OnekrpoéMmkoctb. Konnencaro
p p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsKeHHOTO bubmorexa [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
[TpuHIMIT NEWCTBUA U IPUMEHECHHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
53 amnmnapara, CTpyMHOTO IpPUHTEpA.
DneKTpocTaTUYeCcKas 3amiuTa.
3azemiieHHEe IEKTPOIIPUOOPOB
DNEeKTPUYECKUM TOK, YCIOBUS €ro
54 cyuectBoBaHus. [10CTOSIHHBIN TOK.

Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist




y4acTKa Lenu

55

[MocnenoBarenpHOE, MapalieNibHOE,
CMEIIAHHOE COCTUHECHUE
poBOoAHUKOB. JIabopaTtopHas paboTa
«M3ydeHune CMEIIaHHOTO COCTUHEHHUSI
PE3HCTOPOBY

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

56

PaboTa 1 MOIITHOCTH IEKTPHUIECKOTO
Toka. 3akoH [xoyns-Jlenna

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

57

3axoH Oma Jy1sl TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«3mepenne D/1C uctouHuka TokKa u
€ro BHYTPEHHETO COIIPOTUBIICHUS»

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

58

Pemtenue 3amau no reme «3akox Oma
JUIs NTOJTHOM 1enu. 3akoH Jxoyss-
Jlennay

59

DNeKTpOHHas MPOBOJAUMOCTb TBEPIIBIX
METaJIOB. 3aBUCUMOCTD
COTIPOTHBIICHUS METAJJIOB OT
TeMmIieparypbl. CBEpXIIpOBOIUMOCTh

60

DNEeKTPUUECKUI TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAs U

IIpUMECHast MpoBoAUMOcCTh. CBoMCTBa
p—n-nepexoxa. [lomynpoBoHUKOBEIE
puOOpHI

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

62

DNEeKTpUUYECKUH TOK B PACTBOPAX U
pacIuiaBax >JIEKTPOIUTOB.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba




DNEeKTPOTUTHYECKAS TUCCOIHALINS.
DNeKTpoan3

DNEeKTPUYECKUN TOK B razax.

CamMoCTOSTeNTbHBIN U bubmuorexa [JOK

63 . 1
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKkTpuuecKue npuodopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE | bu6mmoreka [JOK
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06marmuii ypok 1 bubmmoreka [JOK
«DNEeKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTtponeHas paboTa 1o teme
«Qnekrpocraruka. [locTossHHBII bubmmoreka [JOK

66 . 1
NEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PesepBHbiit ypok. KoHTpoabHas 1 bu6mmoreka [JOK
paboTa o Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O6o0maromuii ypok 1 bubmmoreka [JOK
o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
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11b KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
o
Jrj;n Tema ypoka Beero Kontposbusbie | IlpakTuueckue f/llj;:eﬂl/lﬂ :)Ig]()l:ll;((;l;:;eeﬂbﬂble
padoThI padoThbI pecypeaI

[TocTositHHBIE MArHUTHI U UX

1 B3anMoIeiicTBHE. MarHuTHOE ToJIe. 1 bubmuorexa [JOK
Bexrop MarHUTHON MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW UHIYKIIUU
MarauTHO€E 10Jie MPOBOIHUKA C

) TokoM. OmbIT DpcTeaa. | bubmmoreka [JOK
B3anmoelictBre NpoBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JleficTBHE€ MarHUTHOTO TOJISI HA | bubmmoreka [JOK
MIPOBOJHMK ¢ TokoM. Cuita Amnepa. https://m.edsoo.ru/ff0c9ac0
JlelicTBME€ MarHUTHOTO TOJISI HA

4 JBUKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bu6mmoreka [IOK
Cuna Jlopenua. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenna

5 Pemenue 3anau no teme «Cuna
Awmrnepa u cuna JlopeHmay
OnexTpoMarHuTHast UHAYKIMs. [1oTox

6 BEKTOpa MarHuTHOU nuaykuuu. J/1C |
MHIYKINUN. 3aKOH 3JI€KTPOMarHUTHON
naaykuun Papanes

. Jlaboparopnas pabora 1 | bubmmoreka [JOK
«HccnenoBanue sBICHUS https://m.edsoo.ru/ff0cal50




3JI€KTpOMaFHHTHOI>'I HUHAYKIIHUN>

NunykTuBHOCTSD. fIBIEHUE
camouHaykiuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

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

TexHuueckue ycTpoucTsa U Ux
IIPUMEHEHHE: IIOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLL,
VMHJYKIMOHHAs I1eYb

10

Oo6o06maromuit ypok «MaruutHoe
II0JI€C. 3HeKTpOMaFHI/ITHaH HUHIOAYKIHA»

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

11

KonTtposneHas paboTa 1o teme
«MarsaurtHoe 1nose.
BHCKTPOMaFHI/ITHaH HUHIAYKOUS»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUECcKHe
KosiebaHus. YpaBHEHHE
rapMOHHYECKUX KOJIeOaHUH.
[IpeBpaienue s3uepruu

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

13

Jlaboparopnast paboTa
«HccaenoBaHue 3aBUCUMOCTH
MeproJia MaTbIX KoJieOaHui rpy3a Ha
HHUTHU OT IJIMHBI HUTHU U MACCEI I'py3a»

14

Konebarenbubrit koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHUs B
U/IealIbHOM KoJie0aTeIbHOM KOHTYpE.
AHanorust Mex,1y MEXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSAMHU

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




15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUSA SHCPIruu B HCAJIbHOM
KoJ1Ie0aTeIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
Kosie6aHuax. BeIHyXIeHHBIE
MeXaHUUEeCKHE Koyiebanus. Pe3oHnanc.
BbIHYX1ICHHBIE 2JIEKTPOMAarHUTHbBIE
KoJIeOaHUs

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

17

Ilepemennsiii Tok. CUHYCOUIaNbHBIN
MepEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTY/AHOE U
JIEMCTBYIOIIEE 3HAYEHNE CUIIBI TOKA U
HaIpsKEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussoactao,
nepeaya u noTpedieHue
NEKTPUYECKOMN SJHEPTUU

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa, JIMHUI
JJIeKTpoIepesad

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

20

DKOJIOTUYECKHE PUCKU ITPH
IIPOU3BOJICTBE IJIEKTPOIHEPIUH.
Kynberypa ucnosibzoBanus
AIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU

21

MexaHU4ecKue BOJIHBI, YCIIOBUS
pacripoctpanenus. [lepuon. Cxopocthb
pacTpoCTpaHEHUs U JTTUHA BOJHBI.
[TonepeyHbie U MPOTOTHHBIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca’54




3Byk. CkopocTh 3ByKa. I'poMKOCTh

bubmuorexa [JOK

22 3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIEKTPOMAarHUTHBIE BOJHBI, X
23 CBOMCTBA U CKOpOCTh. [IIkama bubmmorexa OK
https://m.edsoo.ru/ff0ccfe
AJIEKTPOMATHUTHBIX BOJIH
[TpuHIHIBI paTUOCBSI3N U
24 TeneBueHus. Pa3Butue cpencts
cBs3u. Paguonokanus
’5 KonTtponsHast pabota «Konebanus u bu6mmoreka [IOK
BOJIHBD https://m.edsoo.ru/ff0cc6{8
[IpsamonuHeHOE pacpoCTpaHEHUE
26 CBpeTa B Ol[HOpOI[HI:)f/'I cﬁene? bromorexa LOK
. https://m.edsoo.ru/ff0cd350
ToueuHsblil ICTOUHUK CcBeTa. JIyd cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoeHue u3o0pakeHui B bubmorexa [TOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
IIpenomiienue ceera. [lonHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmmoreka [IOK
YI0JI IOJIHOI'O BHYTPEHHEr O https://m.edsoo.ru/ff0cd7{6
OTPaKEHUS
29 Jlaboparoprast padota «M3mepenue bubmmoreka [JOK
[I0Ka3aTesIsl IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [TocTpoeHne n3o0pakeHuil B
30 JIMH3E. @opMEJIa TOHKOM JII;H:sH. bubmmorexa OK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
31 Pemenue 3anau no reme «JIMH3BL.
dopmysia TOHKOHN JTMH3bD)
32 Hucnepcus cBera. Clo>XHBINA COCTaB




6enoro ceeta. L[get. JIabopaTtopHas
pabota «Habmoaenue aucnepcuu

CBETa»
13 Wutepdepennus cera. dudpakius bubmmoreka [JOK
ceta. Judpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI M YCTPOUCTBA U
YCTIOBHSI UX 0€3011acHOTO IPUMEHEHHUS
I'panu1bl MpUMEHUMOCTH
36 KJlaccuueckor MexaHukH. [loctynaret bubmmoreka [JOK
CIIELIMAIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubmuoreka [JOK
37 3ameIeHre BPEMEHHU U COKpalleHHe
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
. bubmmoreka [JOK
38 gacTulbl. CBSA3b MACChI C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYyJIbCOM. DHEPIusl MOKOs
KonTtponsHas padota «OnTHKa.
. bubmmoreka [JOK
39 OcHOBBI crielaIbHON TEOPUH
https://m.edsoo.ru/ff0cf6 0
OTHOCUTEIIbHOCTH
40 ®ortonsl. opmyna [1nanka. DHeprus bu6mmoreka [JOK
¥ UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HCCIIEA0BAHNE Bu6 OK
nonuoTexa
41 dororddexra. OmbrTer A. T i
https://m.edsoo.ru/ff0cffc4
CroneroBa
42 3akonsl hoTorpdexTa. YpaBHEeHHE bu6mmoreka [JOK




OuinmreitHa s Gotodrddekra.
«Kpacnas rpanuna» poroaddexra

https://m.edsoo.ru/ff0d015¢

Jasnenue cBeta. OnbiTer I1. H.

. bubmmoreka [JOK
43 Jlebenera. Xumudeckoe JeicTBHE https://m.edsocI)_.Iru/fde04a6
cBeTa
TexHuueckue ycTpoucTaa u
44 MPAKTUYECKOe TPUMEHEHUE:
¢doTodneMeHT, POTOTATUHK,
CoJITHEYHast OaTapesi, CBETOIUOT
45 Pemenne 3amad mo reme «31eMEHTHI bubmuorexa [JOK
KBaHTOBOU ONTUKW https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbITEI
46 Pesepdopna mo paccesrHUIO 0-4acTHIL. bubmmorexa HOK
https://m.edsoo.ru/ff0d091a
IInanerapHas Mozelb aTOMa
bubmuoreka [JOK
47 Hoctynater bopa https://m.edsoo.ru/ff0d0afa
N3nydenne u nornoueHre GOTOHOB
48 HpI/I}l]TqGPGXOZ[G aToma C oz[H(ii;o YpOBHSI bubmmorexa HOK
. https://m.edsoo.ru/ff0dOafa
SHEPrUU Ha IPYroi. BUasl criekTpoB
BousHOBBIE CBOMCTBA yacTull. BoJiHbI
49 ne bpoiins. KopnyckynsipHo- bu6mmoreka [IOK
BOJIHOBO# nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3ITyICHHE
OTKpbITHE PATMOAKTUBHOCTH. ONBITHI
50 Pesepdopna o onpenenenuio cocrara bubmorexa [TOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITyICHUS
5] CaoiicTBa anbda-, 6era-, ramma-

u3nydeHus. BiusHue




PaaIMOaKTUBHOCTH Ha KUBbBIE
OpPraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbsa-pacma.
DNEeKTPOHHBIN U TIO3UTPOHHBIHN OeTa-
pacnaz. I'aMma-u3nydeHue

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

53

DHeprus B34 HYKJIOHOB B SJIpE.

SAnepHble peakuuu. SnepHselil peakTop.

[Tpo6nembl, TEPCIEKTHUBHI,
IKOJIOTMYECKUE aCTICKTHI SIICPHOM
SHEPreTUKU

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

54

OnemeHTapHble YacTUIbl. OTKpPBITHE
MO3UTpOHA. MeTo 1kl HAaOIO/IEHUS U
PErucTpanyu 3JI€MEHTAPHBIX YaCTHUL.
Kpyrasiit ctosn «®yHnameHTanbHbIe
B3auMoJeicTBUA. EqUHCTBO
(bu3nIeCKOil KapTUHBI MUPaY»

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

55

Bun 38é3nnoro He6a. Co3se3gus,
SIpKI/Ie 3Bé3Z[I)I, IIJTaHETBI, UX BUAUMOC
nBmkenre. CoJIHEYHAasI cucTeMa

56

Connne. ConHedHass aKTUBHOCTD.
NcTtounuk sneprun ConHua u 3B€311

57

3BE3/IbI, NX OCHOBHBIE
XapaKTePUCTHKU. 3BE3IbI TTIAaBHOM
MOCJIeIOBATeLHOCTH. BHYTpeHHEE
cTpoeHnue 3B€311. COBpeMEHHBIE
MIPEJICTABJICHHS O TPOUCXOKICHUN U
spomroruu CoHIIa U 3BE3]

58

Muneunsiii [Iyre — Hama ['anakTuka.




ITonoxenue n apmxenne ConHIa B
lNanmaktuke. ['anaktukn. YEpHbIE NBIPHI
B sIpax rajJjakTHK

59

Bcenennas. Paz0beranue rajakTuk.
Teopus bousbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoOiaemMbl aCTpPOHOMUHT

61

KonTponsHas padora «1eMeHTHI
aCTPOHOMHH U acTPO(YUZUKI»

62

O6o6maromuii ypok. Pons ¢pusnku u
ACTPOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOH, COLIMAILHOMN U
ITHYECKOH cepax NesTeTbHOCTH
4eloBeKa

63

O6o06maromuii ypok. Pons 1 Mmecto
(GU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOUN KapTUHE MUpa

64

O6o6maromuii ypok. Poib
¢bu3nveckoit Teopuu B GOpPMHPOBAHUHT
MpeJCTaBIeHNUN 0 pru3nyecKon
KapTUHE MHUpa

65

O6o06maromuii ypok. Mecto
¢u3nvecKoi KapTUHBI MHEpa B 001IEM
psAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOIE

66

PesepBHbI ypok. MarautHoe mose.
DNEeKTpOMarHUTHAsI UHIYKIIHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIEHaJIbHON TEOpUH 1
OTHOCHTEIILHOCTH
Pesepubriii ypok. KBantoBas usuka.
bubmuorexa [JOK
68 DneMEeHTHl aCTPOHOMUU U 1

acTpopu3nKu

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 110
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» dusuka, 10 kinace/ Msxkumies I'.41., Byxosues b.b., Corckuiit H.H. nmox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocsewienue»

» Gusuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO

((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIbI UISA YUYUTEJIA

1. ®uzuka: 10-11 k1. : mOypoy. IIIaHUpPOBaHUE: TOCOOUE ISl yUUTeNen
obmeo6pazosar. opranuzanuii / B.®. [llunos. — M.: [Ipocsemenune, 2013, —
128 c.

2. ®usuka. [loypounsie pa3padotku. 10 kiace: mocodue st o6ieoOpa3oBar.
opranuzanuii / FO.A. Caypos. — M.: IIpocsenienue, 2015.— 272 c.

3. ®usuka. [loypounsie pazpaborku. 11 knacc: yueb. nocobue asns
oO1reoOpa3oBar. opranu3aiuii: 6a3oBbii U yriay6ia. yposau / FO.A. Caypos. —
M.: IIpocsemenue, 2017.— 274 c.

4. ®u3nKa: KOHTPOJIb 3HAHUI, YMEHUHN U HaBBIKOB ydamuxcs 10-11 ki
o01reo0pa3oBar. yupexxaeHuii: 0a30BbIi U MPO(UII. YPOBHU: KH. ISl yUUTENs/

B.A. 3a6otun, B.H. Komuccapos. — M.: [Ipocsemienue, 2008. — 64 c.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1. http://class-fizika.ru/ - Knaccuast puzuka

2. https://resh.edu.ru/for-pupil - Poccuiickas 35eKTpoHHas 1MIKOoJIa
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