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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke ©6a30BOr0 YpOBHS Ha YpPOBHE CpPEIHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpamMmel, npeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHON paboyell mporpaMMbl BOCIUTAHUS U
KOHIENIMU TpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIMsAX Poccuiickoit denepanuu, pEATU3YIOIIINX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QOopMUpOBaHHE
€CTEeCTBEHHO-HAYyUYHOW KapTUHBI MHpa oOydaromumxcs 10-11 xmaccoB mipu
oOydeHnH UxX Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IIEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusiM PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pPEaM3alU MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIE IEIM M3Yy4eHHs] (PU3MKU HA YPOBHE CPEIIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3HMKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpammanopu3nKeBKIIOYAET:

e IUJIAHUPYEMBIE Pe3yJbTAaThl OCBOCHUS Kypca GU3HKU HA Oa30BOM YpOBHE, B

TOM YHCIIe TTPEIMETHBIE PE3YJIbTATHI M0 T0JIaM O0yUYEHUS;

e cojepkaHue yueOHoro npenmMera «Du3nkay 1no rogam oOydeHus.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBe yueOHOro MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromiem Mupe. LIKkoapHBIN Kypc GU3HKK — cUCTEeMOOOpa3yoIuit
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUH, H3Y4aeMbIX XHUMHUEH, OHOIIOTHEH,
dbusndeckorr reorpaduerd W actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne  (U3MYEeCKMX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DIHEepreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MAaTe€pUajioB C 3aJaHHBIMU CBOWCTBAMHU WM JPYTHUX.
N3yyenue QUMK BHOCUT OCHOBHOW BKJIaJ B (OpMUPOBAaHHE €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OO0ydarmuxcs, B (HOpPMHUPOBAHHWE YMEHUN NPUMEHSTh
HAYYHBIM METOJ] TO3HAHUS TP BHIMIOJTHEHUU UMU YU€OHBIX UCCIIEAOBAHUIA.

B ocHoBy kypca ¢usuMku ais ypoBHA cpefHero oOmero o0pa3oBaHUS
NOJIOKEH PAJ HWIEH, KOTOpPbIE MOYKHO paccMaTpHBaTh KaK MPUHIMIBL €ro
NOCTPOEHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JOTHYECKHU
3aBEepPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3zesioB (DU3UKU, BKIIOYAET KaK
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoes ecenepanuzayuu. B cOOTBETCTBHUM ¢ HEW Matepuall Kypca (HHU3UKHU
o0OBeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanuzanus mnpeanoyiaracT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢bu3uKkM ¢ pa3BUTHEM O0OIIecTBa, a Takke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoess npuxknaonoti  nanpaenennocmu. Kypc Gu3uMKM  mpenrnosaraet
3HAKOMCTBO C IIMPOKHUM KPYIrOM TEXHUYECKUX U TEXHOJOTHYECKHUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TMOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHHS
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKOM 0€30MMacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (uU3MUeckue Teopur (popMHUpOBaAHUE TMPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TeOopUu, poiu (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MNPUPOAE, TIpPaHULAX
OPUMEHUMOCTH TEOpUM, JJIsI OMNHCAaHUSI €CTECTBEHHO-HAYUYHBIX SIBICHUN U
MPOIIECCOB).

CHUCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHOU NESITEbHOCTH 00YyYaroluXxcsl.
Jns  Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOIb30BAHUE CHCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JabopaTOpHBIX padorT,
KOTOpBIE B MporpamMmme 1o ¢usnke oObeIUHEHBI B OOIIMI CHHCOK yYEHHYECKHUX
NpakTHYecKux palboT. BeiieneHue B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJISI KOHTPOJS W  OLEHKH, OCYIIECTBISETCA YYaCTHUKAMU
o0pa3oBaTeIbHOrO TPOIECCa HCXOJs U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHalleHus kabunera ¢usuku. [lpm sTOM oOecmeunBaeTcs OBJIaJCHHE
OoOy4YaroImMUMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEpEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPENJIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELIEHUIO PAcYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacU€THBIX 3a/lady MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIbIO, TIO3BOJISIONINE TPUMEHSITh U3YUEHHbIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK M WHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. [ KauecTBEHHBIX 3a/lay MPHOPUTETOM SBIISIFOTCS 3aJlaHUs Ha
0o0BsICHEHHE TMpOTEeKaHUsl (U3MUECKUX SIBICHUW W TPOILECCOB B OKpYyXKarouien
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU Jisi CUTyallud IPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO k MarepuagbHO-
TEXHUYECKOMY oOOecredeHn0 ydeOHOro rmpoiiecca 0a30BBbI YpOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeHero o011ero o0pa3oBaHus IOJDKEH U3y4aThCs B YCIOBUSX
NpEeIMETHOr0 KaOuHeTa (U3MKK WM B YCIOBUSIX HHTEIPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAY4YHOIro IuKiIa. B xabunere (U3MKM MOKHO OBITH
HeoOxoauMoe JabopaTopHOoe O0OOpYyIOBaHME [Jisi BBINOJHEHHS YKa3aHHBIX B
nporpaMMme Mo (pU3MKe yYEHHYECKUX MPAKTUYECKUX paboT M JEMOHCTPALIMOHHOE
o0opyI0BaHHE.

JlemoHCcTpanimoHHoe oOopyaoBaHHe (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH W OOECHeYMBaeT MOCTAaHOBKY
NEPEUNCICHHBIX B IMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpaIui s
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHWE Jii YYEHUYECKUX TMPAKTHUYECKUX pabdoT
dbopmupyeTcss B BUAE TEMAaTHYECKHUX KOMIUIEKTOB M 00€CIeUMBaeTCsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
7a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMHU LIETISIMU U3yU€HHUS (PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e (QopmupoBaHue HHTEpeca U CTpEeMJICHUS OOY4YaIOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUs U (GOPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3Y4YEHUS
OCHOB CTPOCHHMs MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHre yMEHUU OOBSCHATH SBJICHHUS C HUCIOJb30BAaHUEM
bu3HYecKrX 3HAaHUHM U HAYYHBIX JJOKA3aTeIbCTB;

e (opmupoBaHue NpeaCTaBICHUNH O pONM (PUUKHU JJI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHnue 3TUX 1efieil obecrneurnBaeTcsl pelleHueM CIeAYIONUX 3a1ad B

npolecce u3ydeHus Kypca GU3UKM Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHWE  CHCTEMbl  3HaHUK 00  o0mmMX  (QU3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJISIpHYIO  (DU3UKY, OAJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPODU3UKH;

e (QopmupoBaHre yMEHUW TPUMEHSIThH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3WYECKUX SBJICHUN B TPHUPOAEC U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUHN B TOBCEHEBHOMN KU3HU;

e OCBOCHHE CIIOCOOOB pelICHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
¢bu3nyueckoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3fanue pu3NUecKorl MOJEIH, aJIEKBATHON yCIOBUSM 3a/1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB M MPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX IMPOIIECCOB, UX BIHMSIHUS Ha OKPYXKAIOUTYIO
cpeny;

e OBJAJICHUE METOJaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(bu3HYeCKUX SKCIIEPUMEHTOB, aHajin3a W HHTEpIpeTanuu UHGOpMAIINH,
OTIpeJIEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

e CO3JIaHHE YCJIOBMI IJISi Pa3BUTHUS YMEHMI MPOEKTHO-MCCIIEIOBATEIBCKOMH,
TBOPYECKOM JIEATETbHOCTH.

Ha wusyuenue ¢usuxu (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 JabOpaTOpPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENIb JI€NaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB € YYETOM MHIUBHIYaTbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO TO3HAHUSA

®uszuka — Hayka o mpupojae. HaydHble MeTOJbl MO3HAHUSA OKPYKAIOIIETO
mupa. Poib 53KcnepuMeHTa W TEOPUHM B TMPOILECCE TMO3HAHUSI MPUPOIBI.
DKCIIepUMEHT B (hU3UKE.

MopenupoBanue (GU3HUECKUX SIBICHUN W TpolieccoB. HaydHbple THIOTE3BI.
dusnyeckrue 3aKOHbI M TEOPUHU. [ paHUIBI MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

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

Jlemoncmpayuu

AHanoroBele W IUQGPOBBIE HU3MEPHUTEIIBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JIATYHNKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpedHSISI CKOPOCTb, MTHOBEHHAs CKOPOCThH) H
YCKOpPEHUE MaTepHajbHOW TOYKHM, UX NPOEKIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)keHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSIMOJMHENHHOEe IBIKeHHE. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHOe mazeHue. Y CKopeHrue CBOOOHOTO TaeHus.

KpuBonmueitHoe  aBmkeHue. [[BUKeHHE  MATEpUAIBHOM  TOYKH IO
OKPYKHOCTHU C TTOCTOSTHHOM MO MOJAYJII0 CKOPOCThIO. YTJI0Bas CKOPOCTh, JTUHEUHAs
ckopocTh. [lepron u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TPUMEHEHHE: CIIUJIOMETD,
JBM)KEHUE CHAPSJIOB, IIEMTHBIC U PEMEHHbBIC MIEPEIAUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WIUIKOCTPALIMS KHHEMATUUYECKUX XapaKTEPUCTHK
JIBHOKCHUSL.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3YXE U B Pa3pe’KE€HHOM MPOCTPAHCTBE.

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



N3mepenue yckopeHus: CBOOOTHOTO MaIeHHUS.

Hamnpapiienre CKOpOCTH IPH IBUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOTO ABMKEHHS C LEIbIO ONpPEAEICHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY IYTAMH, NPOWIEHHBIMH TEJIOM 32
NIOCJIEIOBATENIbHBIE PABHBIE NIPOMEXYTKM BPEMEHH I[PU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IIApUKa B BI3KOW JKUIKOCTH.

N3yyenue aBmKeHUs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmunes. Ilepeelii  3axkoH  HeroToHa.
HNHepunanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuninun cynepno3uuuu cui. Bropoit 3akon HeroroHa
IU1s1 MaTepuanbHOi Touku. Tpetuit 3akoH HproToHa 111 MaTepUaibHBIX TOYEK.

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

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

Tpenue. Buasl Tpenus (moxosi, CKoiabxkeHus1, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJImKEeHHs U cuiia TpeHus nokosd. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COMIOTHO TBEPAOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpamieHus. lIlnedo cunbl. YcnoBud
paBHOBeCUS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M IMPAKTHYECKOE MPUMEHEHUE: MOAMIMITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLHH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOMINUX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MMAICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuyenue aBuxeHus Opycka 1o HaKJIOHHOM MITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pas3Iie, oT ux aedopMarium.

UccnenoBanne yciaoBUM paBHOBECUsS] TBEPAOTO Tejla, HMEIOIIETO OCh
BpaIllCHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynee MarepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepUalbHBIX TOYEK.
NmMnynbsC cuibl U U3MEHEHUE HMIYJbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaxkTuBHOE NBMKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunetnyeckass sHepruss MarepuajbHONW TO4ukH. TeopemMa 00 H3MEHCHHH
KMHETUYECKON SHEPTUH.

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

IloTenmuanbHbIC " HETIOTCHIINAJILHBIC CHIIBL. CBs13b paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHCHUEM MEXaHWYECKOW HSHEPruu CHUCTEMbI Tell.
3aKOHCOXpaHEHUAMEXaHUUYECKOMIHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpoOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: BOAOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBMIKEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO H OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydenne aOCONIOTHO HEYMPYTroro yjaapa ¢ TMOMOIIBI JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue CBsi3M paOOThI CHIIBI C M3MEHEHHEM MEXaHHUYECKOW DHEPTHH
TeJla Ha IPUMEPE PACTS>KEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipuasi u3snka 1 TEepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOPUHU U UX OMBITHOE
o0ocHoBanue.  bpoyHoBckoenswkenue. lubdysus.  XapaktepaBuwxkeHus U
B3aUMOJEHCTBUsIYaCTUIBEIIECTBA.MOIE I  CTPOEHHs Tra3oB, KUIAKOCTEH U
TBEPABIX TeN U OOBICHEHHE CBOMCTB BEIIECTBA 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 HJACaIbHOTO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpruu TEIUIOBOro IBIKEHMs dactul rasza. Illkana
temreparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MeHneneeBa—Knanenpona.
3aKkoH JlanpTOHA. N3omnpouecchl B ueaIbHOMIa3e c
MOCTOSIHHBIMKOJIMYeCTBOMBeIecTBa. I paduyeckoe mpeicTaBieHrne U30IMpPOIECCOB:
U30TepMa, U30X0pa, n3obapa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE JIMUCKPETHOE CTPOEHWE BellecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHHIA.

OmneiTel 10 TUDPY3UN KUIAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mogpaens onbita HlTepHa.

OnbITHL, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHUS.

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

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crIocoObI e€ u3meHeHus. KonnuecTBo TermioTsl u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJeallbHOro  ra3a.  Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYCHHE. Y I€JIbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIoTh NpH TEIUIONepeaaye.

[lonstue 06 aamabatHoM mporecce. llepBblli 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['padudeckas
MHTepIpeTalus paboThl rasa.

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

TennoBele  MammuHbl.  [IpUHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBanus sSHEpruM B TEIIOBBIX MamMHaX. KoadduumeHt monesnoro
nevictBus TerioBod MammHbL. [lukn KapHo u ero kosduumeHT mosie3Horo
JIEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.
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TexHuueckue yCTpPOMCTBA U MPAKTUYECKOEC MPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CTOpaHusi, OBITOBOM XOJIOAWJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPTrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYTBUIKK TOJ JCHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHwe 3(dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3meneHne BHyTpeHHEN dHEPTrUuM (TeMIIepaTyphl) Teaa P TeIlonepenaye.

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

Mopenu napoBoil TypOWHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenne yaeapHON TEIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHaeHcarus. Vcrnapenune u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HachlleHHbIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHSI OT JIaBJICHHUS.

Tépnoe teno. Kpucrammmyeckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpemeHHble Matepuanbl. I[liaBinenue u
KpUcCTaJUIM3aIus. Y aeiapHas TerioTa miaBieHus. Cyoaumarusi.

VYpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TMPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenue npu noHM>XEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HaGmronenne HarpeBaHus U IUIABJICHUS KPUCTATHYECKOTO BEIECTBA.

JleMOHCTpalys KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3MepeHne 0THOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Paznen 4. daekTpoguHamMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzanus Tel. OIeKTpudyeckuizapsa. JlBa Buaa dIEKTPUUYECKUX

3apsaAa0B. HpOBOI[HI/IKI/I, AUDBJICKTPHUKHU M IIOJIYIIPOBOAHUKH. 3aKoH COXpaHCHUA
QJICKTPUYICCKOI O 3apsaaa.
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B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHbI SJIEKTPUUECKUAN 3apsijl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mons. [IpuHiun
CYNEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
HOJISL.

PaGora cun  anexrpocratuueckoro  mois.  [lorenmman.  PasHocTh
noTeHManoB. [IpOBOAHMKM UM AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.
JpneKTpuYeCcKassmpOHUIIAEMOCTb.

DNEeKTPOEMKOCT. Konnencarop.
DNEeKTPOEMKOCTHIITIOCKOTOKOHEHCATOpa. JHEPTUs 3apPsIKEHHOTO KOHIEHCATOpa.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPHUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapat, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

B3anmojelicTBuE Ha’IEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIU
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOI0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBHS CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuina Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akoH OMa 17151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBJIECHUE. YAENbHOE COMPOTHBICHUE BEUIECTBA.
ITocnenoBaTenpHOE, NapalieIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora oanmekTpuueckoro Toka. 3akoH Jlxoymns—Jlenna. MomHOCTb
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE COIPOTHBIEHUE HCTOYHUKA TOKA.
3axon Oma /15 MOJIHOM (3aMKHYTOM) anieKTprudeckoit 1ienu. KopoTkoe 3amMblkaHue.

DONEeKTpOHHAasE  NPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DneKTpUYecKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOJHUKH. Cob6cTBeHHas U pUMECHas MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.
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DONeKTpuYecKuid TOK B  pacTBOpaXx M  paciuiaBaXx  3JEKTPOJIUTOB.
DIEKTpOoIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

OnekTpuueckuid TOK B Ta3zax. CaMOCTOSITEIBbHBIA M HECAMOCTOSTEIbHbBIN
pazpsan. Momuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIIEpPMETD,
BOJILTMETP, pEOCTaT, HCTOYHHUKH TOKA, OAJIEKTPOHArpeBaTellbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN AUO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN IHO]I, TabBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaNPSKEHUS.

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

CmermaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsmMoe wu3MepeHne SIeKTpOABMXKYLIEH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTH ANEKTPOIUTOB.

HckpoBoii pa3psia M IPOBOJAUMOCTD BO3AyXa.

ODHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne cMEemaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CUIIbl UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MAaTeMaTUKH,
OMOJOTHH, XUMHUH, TeoTpadUu U TEXHOIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumores3a, (u3MUecKkas BEIMYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6oina, ux rpauku U CBONCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX IPOEKIUU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndyeckoe NBHKEHHUE B JKHBOWM mpupoze, nuddysus, ocmoc,
TEMI000MEH >KMBBIX OPraHU3MOB (BUBI TEIUIONEpPEIayu, TEIJIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX Tel, JKUIKOCTEH H
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTHUYECKAs HUCCOIUAIUS,
raJibBaHUKA.

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

Texnonoeus: npeoOpa3zoBaHuE IBWKEHHI C HCIOJNH30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOIIMITHUKYA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYeHUS. COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE€ HAaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTpYHHBIH OpUHTED, AIIEKTpOHATrpeBaTENIbHbIE npuodopkI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, FATbBAHUKA.

11 KIJACC

Paznen 4. diaekTpoguHamMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUMHAas UHOYKYUA

IlocTtosauble  MarauThl.  B3amMojeiicTBHE  ITOCTOSHHBIX  MAarHHWTOB.
MarautHoe mone. Bektop MarHuTHOW uWHAYKIUU. [IpuHUMN Cynepno3unuu
MAarHuTHBIX MoJied. JIuHMM MarHuTHOM WHAYKIUU. KapThHa JTUHWUNA MarHUTHOM
WHJIYKIIUH TOJIs TOCTOSIHHBIX MarHUTOB.

MarauTtHoe TI0J€ TIPOBOJHMKA C TokoM. KapTuHa JHMHUNA MHAYKIUAU
MarHMTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KaTylIKU ¢ TOKOM. OnbiTOpcrena. BzanmoaelicTBUENPOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOyJb M HalpaBJieHUE. J[BUKEHHE 3apsiAKEHHOW YacCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Tose. PaGota cuibl JlopeHiia.

SBieHne BIIEKTPOMAarHUTHOW MHAYKIMH. [loTOK BEkTOpa MArHUTHOM
WHIYKIUUA. OJEKTPOABMIKYIAsl CWJIA HWHIAYKIMUA. 3aKOH 3JIEKTPOMAarHUTHOMU
unaykiuu dapanest.

BuxpeBoe anexkrpuueckoe Iose. IDIESKTPOABMKYIIAsS CHIa HUHAYKIHUU B
MPOBOJAHUKE, IBHKYIIIEMCS TTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OJIEKTPOABWKYIIAs  CHJIA
CaMOMHIYKIINH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.
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TexHuueckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DJICKTPOABUIATENb, YCKOPHUTEIU JJIEMEHTApPHBIX
YaCTHUIl, THIYKIIMOHHASI TIEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOABMXKYIIIEH CHUJIBI MHIYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O ITOTOKa.

SBiIeHNE CAaMOMHYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHnrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue sBICHUS SJIEKTPOMArHUTHON UHTYKITUU.

Pa3nea 5. Kosedoanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
Mapmonnyeckue konebanus. Ilepumon, wactora, amrumryaa u (asa koneOaHUIA.
[IpyxuHHBI MasgTHUK. MaTeMaTHYeCKUHA MasTHUK. Y PABHEHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Npu rapMOHUYECKUX KOTEOAHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTpPOMArHUTHBIE KojeOaHUS B
UJCTbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KojeOanusiMmu. @dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATBHOM KOJIEOaTEILHOM KOHTYDE.

[IpencraBiienne o 3aTyxaronux KojieOaHUAX. BbIHYKeHHbIE MEXaHUUECKHE
kosnieOanus. Pezonanc. BeiHyX1€HHBIEIIEKTPOMAr HUTHBIEKOIEOaHMS.

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

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIECKTPUUECKOM
SHEPIrUH. JKOJOTMYECKHE PUCKU MPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KM3HH.

15



TexHuueckue yCTpOMCTBAa M MPAKTHUYECKOE IMPUMEHEHHE: DJICKTPUUECKUI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUM JICKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJjieOaTebHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYE€CKUI MasITHUK).

HaGmonenue 3aTyxaronumx KojaeOaHu.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHHUH.

HaGmonenue pesonanca.

CB0OOHBIE JIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHUJIBI TOKA M HANIPSKEHUS OT BPEMEHH) JIJIS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC mpu TOCIEIOBATEILHOM COCIUHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTHU U KOHIEHCATOPA.

Mojenb TUHUU 3JIEKTponepeaadn.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HccnenoBanne 3aBUCHMOCTH TIEpHOIa MaJIbIX KojeOaHUW rpy3a Ha HUTH OT
JUTUHBI HUTH U MacChI Tpy3a.

UccnenoBanne TEepeMEHHOr0 TOKa B IE€MM M3  TOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE 80TIHbL

Mexannyeckue BOJIHBI, YyCIOBUs pacnpocTpaHenus. Ilepuon. CxopocTb
pacnpoCTpaHeHussT W JJMHA BOJHBL. llomepeuHble W MOPOJIOJBHBIC BOJIHBI.
Nutepdepentus u qudpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JYYEHUS DJICKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BoiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeIoMJICHUE, ToJIspu3anus, Tudpaxius,
unTepdepernns. CKOpoCTh AJIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3MEKTPOMAarHUTHBIX BOJH. [[puMeHEHUE 3JEKTPOMArHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBS3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTPONCTBA M MPAKTUUECKOE MPHUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YyJIbTpPa3ByKOBasi JMArHOCTHKA B TEXHUKE W MEAUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPaHEHHUE TOTIEPEUHBIX U MPOIOILHBIX BOJIH.

Komne6:mromeecst Tes10 kKak HICTOYHUK 3BYKA.

HaGmronenne oTpakeHust M IpeJIOMIICHUST MEXaHUYECKUX BOJIH.
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Ha6monenue naTepdepeHint u TUGppakiiud MEXaHUIECKUX BOJIH.

3BYKOBO# pe30HAHC.

HaGmromeHne cBSi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YaCTOTOM KOJICOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
peJIoOMJICHHE, TTOJsIpu3aIus, 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 nM300pakeHUil B
MJIOCKOM 3€pKajle.

[IpenomiieHue cBeTa. 3aKOHBI PEJIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTeNb
npeiaomsieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClI0XHBIN cocTaB 6esoro cBerta. LIper.

ColOuparomue M paccewBarolmue JuUH3bL. ToHKass JnuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas CuJia TOHKOW JMH3BL. [locTpoeHme wn3o0pakeHUil B
COOMPAOIINX U PaCcCEeUBAIOIIUX JIMH3aX. DopMysia TOHKOHW JIMH3BI. Y BEIMYCHUE,
JlaBaeMoe JTUH30M.

[Tpenesnbl MPUMEHUMOCTH T€OMETPUUECKONU ONTUKH.

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

Hudpakmus cBera. JudpakuuonHas pemérka. YclIoBUE HaOIIOIESHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
dboToanmapaT, MPOCKIIMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peiIéTKa, OJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBOMCTB U300payKeHHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOIA.

HaGmronenne natepdepeHnm crera.

HabGmonenune nudpakinu ceera.

HaGmronenne nucnepcuu cBeTa.

17



[Tonydyenue cekTpa ¢ IOMOIIbIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaGronenue nmonsipusaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi
N3Mmepenne nmokasaTessi NpeOMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB U300paKeHUI B JIMH3AX.
HaGmronenne nucnepcuu cBeTa.

Paznen 6. OcHOBBI cCrIENMAIbHON TEOPUH OTHOCUTEJIBLHOCTH

['paHuIel TPUMEHMMOCTH — KJIACCHYECKOM  MEXaHUKH. [TocTynatsl
CIIEIIUAJIbBHOW TEOPHH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCHTEJILHOCTH DUHIIITCHHA.

OTHOCUTENTFHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAICHHE
JUTAHEL.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChl ¢ SHEpPruel U UMITYJIbCOM PEJIITUBUCTCKOM YaCTUIIBI. DHEPrus
ITOKOSI.

Pa3pnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. Dopmyna [lnanka cBsizu s3Heprun HOTOHA C €r0 YaCTOTON. DHEPTHUS
¥ UMITYJIbC (DOTOHA.

OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dborodddexra. YpapHenue OiiHmTeHa s doTodrddexra. «KpacHas rpanuma»
dbotorddexra.

JlaBnenwme cBeta. OnbiTel 1. H. JIeOGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckre ycTpoiicTBAa M MNPAKTHUUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTogaTUMK, COTHEYHAs: OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHETo ¢hoTodd dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0-4acTHIIL.
[Imanerapnas moxaens aroma. Iloctynatel bopa. M3nmyuenue wu mormnomieHue
(GOTOHOB MpU mepexojie aToMa C OJHOIO YPOBHS SHEPrHUM Ha Jpyroil. Bumsl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IaA.
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BosnHoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckyisipHO-BOJTHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuueckne yCTpOIICTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHelyaThIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HaGmronenne nuHeM4aToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IyudeHUs.
BnusHue paaioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA U HeuWTpoHa. HykimonHas monens snpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM Oeta-pacman. [amma-
U3JydeHue. 3aKOH paJuoakTUBHOTO pacraja.

DOHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. Jle@exT macchl sipa.

SAnepnsie peakuuu. [leneHue u cUHTE3 A1€Ep.

Anepnswiii peaktop. Tepmosmepubiii cunTe3. [IpobOiieMbl W TEPCHIEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtob1 HAOJIIOIEHUS ¥ PETUCTPALIUU FIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO u3nyeckoi KapTUHBI MUpA.

TexHuueckne ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHblit peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLINUX YaCTHLL.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

HccnenoBanue TpeKoOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

DTalbl pa3BUTHUA ACTPOHOMUMU. HpI/IKJIaI[HOG U MUPOBO33PCHUCCKOC 3HAYCHHUC
ACTPOHOMHH.
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Bun 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIUMOE
JIBH)KEHUE.

Conneynas cucrema.

Connue. ConHeunast akTuBHOCTh. McTtouHuk sHeprum ConHUa M 3BE3N.
3BE3M1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBbIM KJacc —
CBETUMOCTBY». 3BE3[bl TJIABHOM IMOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3J TJIABHOM II0CJIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAEHUU M 3Bodonnu CoJIHLA U
3BE3. DTalbl )KU3HU 3BE3I.

Mineunbiii Ilyts — nama T'amaktuka. [lonmoxkenue u aBwxkeHue CoyiHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHbIE AbIPBI B SApax
rajakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopust bosisioro B3peiBa. PenmmkToBOE U3IIydeHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOpY>KEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITHIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNieHus MOJIOKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3BL.

Ha6monenus B Teneckon JIynbl, uranet, Mueunoro I1ytu.

O6o00maromee NOBTOPEeHUE

Ponb Qu3ukum u acTpoHOMHMM B DSKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM U ATHUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTHHE MHpPA, POJib GU3NUECKOU TEOPUHU
B (GOpMHUpPOBAaHUM TIPEJCTAaBICHUNA O (UIUYECKON KapTHUHE MHpa, MECTO
¢bu3nYecKoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
Y4ETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMM MaTEeMAaTHKW,
OMOJOTHHU, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumore3a, (u3MUecKkass BEJIMYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U MX IPOEKLIHUH HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
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NPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TPU3HAKU TIOJ00US TPEYroJIbHHUKOB,
oTIpeJieNIeHHe TUIOIIAIN IIIOCKUX PUTyp U 00bEMa Tell.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOIE, KoJieOaTeIbHbIC
JIBUKEHUSI B KUBOW MPUPOJIE, ONTHUECKHUE SBICHUS B KUBOW MPUPOJE, JEHCTBUE
paaualy Ha >KUBbIE OPTraHU3MBI.

Xumus: CTpOeHHE aTOMOB U MOJIEKYJI, KpUCTAJUTMUECKasi CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpaIbHBIN
aHaIu3.

l'eocpaghusi:  marHuTHBIE TIONMIOCA 3€MIIM, 3aJIeKd MArHUTHBIX PV,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHNE 3eMIICTPSICEHUH.

Texnonoeusa: JNWUHUU DIEKTpOIEpenad, TeHepaTop TIEePEMEHHOIo TOKa,
ANEKTPOABUTATENIb, WHAYKIIMOHHASI T€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, teiedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeYHas baTapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenMera «®Du3uka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus (6a30BbI YPOBEHb) JOJDKHO OOECHEUYHUTHh JOCTHIKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npeamera «Dusukay TOIKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHMH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTbITAa W OTBITA JCSATEIBHOCTH B IMPOIIECCE pealn3allid OCHOBHBIX HaIpaBJICHHI
BOCIHUTATENILHON JESTENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPaTHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECaX TpakIaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYMPABICHUH B 00Pa30BaTEIbHON OpraHu3allNig;

YMEHHUE B3aMMOJIeiCTBOBATH C COITMATBLHBIMU HHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM NIEATETLHOCTH;

2)IaTPUOTHYECKOr0 BOCTIUTAHUSA

c(hOpMHUPOBAHHOCTh poccuiickoi rpaXkKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JEeSTEIBbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

4)3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,

npucymiero Gpu3n4ecKkoil HayKke;
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5)TpyaoBOro BOCIMTAHMS:

MHTEpPEC K pa3MuHbIM cdepam TpodecCUOHATBHON IeATeIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKOM M TEXHUKOW, YMEHHE COBEPIATh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIACTH
(hU3UKH Ha IPOTSHKEHUU BCEH JKHU3HU,

6)3K0J10rH9eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpHl, OCO3HAaHWE TJIO0ATHLHOTO
XapaKTepa PKOJOTUUECKUX TPOoOIeM;

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

pacuIipeHrue OmbITa JEATeIbHOCTH AKOJOTHMYECKOW HamnpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7)IIeHHOCTH HAYYHOI O MO3HAHUS:

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

OCO3HAHHWE IIEHHOCTU HAY4YHOM JIEeSITeJIbHOCTH, TOTOBHOCTH B Tpoliecce
u3ydeHuss  (QU3UKA  OCYIIECTBIATh  MPOCKTHYHO M HCCJIEIOBATEIBCKYIO
NeATeIbHOCTh UHINBUIYAJIFHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallU3UpPOBaTh  MpoOJIEMYy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATEIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTHM UM TPOTHUBOpPEUHsT B  paccMaTpUBaEMbIX
(hUBUIECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HUMEIOIINXCS
MaTepUalbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKHU MOCJICACTBUMN AEATEIBbHOCTH;
KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.
Ba3oBnble uccienoBareabcKue 1eHCTBUSA:
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BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUYEBBHIMU TMOHATHSIMH W METOJaMH
bu3HYECKON HAYKH;

BJIAJIETh HABBIKAMH YY€OHO-HCCIICIOBATEILCKON M MPOCKTHOU ACSITEIFHOCTH
B oOyactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB PEIICHUs 3a/ad (U3NYECKOTO COJCP)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOIOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 IIOJIYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETallii, MPeoOpa3oBaHUI0O W TPUMEHEHUI0O B PAa3IMYHBIX YYEOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPU CO3JaHUH YI€OHBIX MIPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIAITh PHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlW3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHhI IS JO0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIIEHUS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCHTHh 3HaHUsA TO (QU3UKE B MPAKTHYECKYI0 00IacTh
KHU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJIEH, PEJIaraTh OPUTHHAILHBIC MTOIXO0/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, IOIYCKAIONINE ATbTEPHATHBHBIC PEIICHIS.
Pabora ¢ undpopmaunmeii:

BJIQJIETh HABBIKAMH TOJyYEHHUs WHPOPMAIUU (PU3NIECKOTO CONEPIKaHUS U3
MUCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH MOWCK, AaHAIN3,
CHUCTeMAaTH3allMI0 ¥ WHTEPIPETANI0 WH(POPMAIMU Pa3INIHBIX BHIOB U (Gopm
TPEICTaBIICHUS;

OILIEHUBATh JJOCTOBEPHOCTh MH()OPMAIINH;

UCTIOIB30BaTh  CpPelICcTBA  HMH(POPMAIMOHHBIX H  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTH B PENICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHW3aI[MOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECypCOCOEpPEeKCHUs, TMPABOBBIX H  OTHYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACPX AHUS B pa3IMUHBIX (dopMarax cC
yu€ToM Ha3zHAYCHHUS MHPOPMAIH U 1IEICBON ayJAUTOPHUH, BHIOMpAsT ONTUMAIBHYIO
dbopMy mpeicTaBIeHUS U BU3yalU3alliu.

KommyHuKaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:
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OCYIIECTBJIATH OOIIeHWe Ha ypokax (HU3MKH © BO BHE-YPOUHOUH
IESATSILHOCTH;

pacrlo3HaBaTh MPEANOCHUTKA  KOH(DIUKTHBIX CHUTyallMd H  CMSTYarh
KOH(DJIUKTHI,

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

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M HHIWBUIYATBHOU
paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,

NpUHUMATh [EJM  COBMECTHOH  JeSATEIIbHOCTH, OpPTraHW30BHIBATH U
KOOPJMHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pacmpeneniaTh poiu ¢ y4ETOM MHEHHHA Y4YaCTHHKOB, OOCYXIaTh pPE3yJbTaThI
COBMECTHOU paboTHI;

OILIEHWBATh KauyeCTBO CBOETO BKJAJa M KAXKIOTO yYacCTHUKA KOMaHIBI B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE TMPOCKTHI, OICHWBATh WJACH C TIO3UIMH HOBH3HBHI,
OPUTHHAIHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPATETUYECKOE TIOBEJCHHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSBISITH TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITENIBHOCTh B 00JACTH
GU3UKK W aCTPOHOMHUH, BBISIBIISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUJIAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOoThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX NMPENOYTEHUIH;

JenaTh OCO3HAHHBIA BBIOOP, aprymMeHTUpOBaTh e€ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTD 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIoCcOOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO S3PYAUIHMA B 00JaCTH
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBII NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;
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BJaJIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKcud Kak  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3yJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKH CUTYyalluH, BRIOOpa BEPHOTO
pelIeHHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPaAMMBI
no ¢u3MKe 1 YPOBHSA CcpeaHero oOmiero oOpa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIEHCTBYETCS AMOIMOHATLHBIH UHTEIIEKT, Ipeanoiaraomumi
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMs, BKIIIOUAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOILIMOHATILHOE
COCTOSIHME, BUJETh HANPABIEHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHON Cephl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJanTUpPOBAThCS K
HMOIIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTbD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTHKEHUIO LETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JI€WCTBOBATh HCXOJs U3 CBOMX
BO3MOYKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
IpYTuX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHWU OOUIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIINX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peiiaTh KOHMOIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI
K konmy obyuenuss B 10 kjaacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUN:
JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON AEATEINBHOCTH JIIOJIEH;
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VYUTBIBATh TPAHUIIBl TPUMEHEHUsS] H3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuajabHas TOYKa, MHEpIMadbHas CUCcTeMa OTCcuéra, aOCOMIOTHO TBEPIOE TEIIO,
UJCAJIbHBIN ra3, MOJEIM CTPOCHUS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3aps]l IPU PelIeHNN (PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA U
AJEKTPOJUHAMUKUA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIDKCHHE, CBOOOJHOE TIaJICHWE TeJ, JBM)KCHHE 110 OKPYKHOCTH, HWHEPIIUS,
B3auMoeicTBre Tel, nuddy3us, OPOYHOBCKOE JBIKECHHE, CTPOSHUE KUIAKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMa TeJ TIPU HarpeBaHUM (OXJIAXKICHUHN ), TEIIJIOBOE
paBHOBECHE, HUCHApEHUE, KOHJECHCAlLMs, IJIABJICHUE, KPUCTAIIU3AlUs, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHNE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/i€, CBS3b MEXAY MapaMeTpaMu COCTOSIHMA Ta3a B H30Ipoleccax,
AJIEKTpU3aIIUs TEJl, B3AUMOJCHCTBUE 3aPs/IOB;

OMHUCHIBATh MEXaHWUYECKOE JIBM)KCHHUE, HMCIONB3Yys (HU3NYECKHE BEIUYUHBI:
KOOpAWHATa, NyTh, IEpPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIa,
UMITYJIC Teja, KHHETHYECKasi dHEPrus, MOTCHIMAJIbHAsl dHEPTUsi, MEXaHUYecKas
paboTa, MexaHWYeCKass MOIIMHOCTh;, TPH OMHCAHWU MPABWIHLHO TPAKTOBATH
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEIWYMH, WX OOO3HAYCHHS W €IUHMIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE AAHHYIO (PU3UUECKYIO0 BEJIUUYHUHY C JIPYTUMHU
BEJIMUMHAMH;

ONUCHIBATh M3YYEHHBIC TEIUJIOBBICE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBI: JaBJIEHUWE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTMYECKOTO JBMXKEHUSI MOJIEKYJ, CPEAHEKBAaApATUUHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOA((PUIIMEHT TI0JE3HOr0 JICMCTBUS TEIUIOBOT'O JIBUTATENs; TPH OINHUCAHUHU
NPaBUIBHO TPAKTOBAaTh (U3MYECKUM CMBICI HCIOJIB3YyeMbIX BEJIWYMH, HX
0003HaYeHUs] W CIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(hU3UYECKYIO BETUUMHY C IPYTUMHU BEJIMUYNHAM;

OMUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUECKUE BETUUMHBI: JICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH M0, MOTEHIIUAJ, Pa3HOCTh MOTEHIINAIOB;
Opyd  OMUCAHUM TIPABUJIBHO TPAKTOBAaTh (U3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJWYUH, WX OOO3HAYEHUS WM CIUHUIIbI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUINHAMU,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl W SBICHUS, UCIOIb3Yys (puznueckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHECHHUSI MEXaHWUYECKOW DJHEpPruu, 3aKOH COXpaHEHUs UMITYJIbCa,
NPUHLMI CYNEPHO3UIIMU CHUJI, TPUHIUMIT PABHOINPABUS HWHEPUHAIBHBIX CHCTEM
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0TCY€Ta, MOJIEKYJISIPHO-KHHETUICCKYI0 TEOPHUIO CTPOSHUS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUUYECKOW SHEPTUU TEIUIOBOTO JIBHKCHHS MOJEKYI C
aOCOFOTHON TeMIiepaTypoi, NMEpBhIi 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPaHCHWUSI
DIIGKTPUYECKOTO 3apsifa, 3akoH KyloHa, TPHAITOM pa3iuyaTh CJIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE M YCJIOBHUs (TpaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIMIBI  JCHCTBUS MAIlWH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS WX OE30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTBHI T10 HWCCIEIOBAaHUIO (HU3WUYECKHX SBICHUN U
IPOIIECCOB C WCTOJIB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHHH, MPU 3TOM
dbopMynupoBaTh TpoOJieMy/3amady H = TUNOTE3y Y4eOHOTO OJKCIEpHUMEHTa,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT U
(bopMyITUpPOBaTh BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE H3MEPECHUS (PM3MUECKUX BEITUYHH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBIA CITOCOO HM3MEPEHUS W HCIOIh30BaTh H3BECTHHIC
METOJIbI OTICHKH ITOTPEITHOCTEH H3MEPEHHUIA;

UCCIIEJIOBATh  3aBUCHMOCTH  MEXIy  (HU3MYECKMMH  BETUYMHAMU  C
UCTIOh30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKcHpoBaTh PE3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUJIC TaOJIUIl U TPadUKOB, IeTaTh BEIBOIBI TI0 Pe3yIbTaTaM HCCIICTOBAHUS;

coOro/IaTh MpaBuia 0E30MacHOTO TpyJa MPH MPOBEISHUN WCCIICIOBAaHUA B
paMKax yd4eOHOro OSKCIIEpUMEHTa, Y4eOHO-HCCIICOBATENLCKOH M TPOCKTHOU
AESTELHOCTH C UCIOJIB30BAHUEM H3MEPHUTEILHBIX YCTPOWCTB M JTaOOPaTOPHOTO
000py1I0BaHUS;

pemate pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DHU3MUYECKON MOIeNbio,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U TIPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a9u
BBIOMPATh (PU3UUECKYIO MOJIEb, BBIACIATH (HU3MUSCKHUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE IS €€ pelIeHUs, MPOBOJAUTh PacUYEThl U OLEHUBATH PEATBHOCTH
MOJTYYEHHOT'0 3HAUCHUS (PU3NICCKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTHUECKH HEPOTHBOPEUHUBYIO
IIETIOYKY PACCYKIEHUH C OMOpoil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nYecKue SBICHUS;

UCTIONB30BaTh  TMPH  pPEHICHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
MHPOPMAITMOHHBIC TEXHOJIOTUHU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEJICTaBIICHUS] yUYeOHON M HAYYHO-TIOMYJIIPHOW MH(OpMAINU, TTOTYYESHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyr0 HHPOPMAITHUIO;
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MPUBOJNTH MPUMEPHI BKIIAZa POCCUHCKUX U 3apYOCIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IIPOIECCOB OKPYKAIIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHA;

UCTIOJIh30BaTh TEOPETHYECKHE 3HAHUS 1O (U3WKE B MOBCEAHEBHOW >KU3HU
Wi obecrieueHus] 0€30MacHOCTH TP OOpaIeHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKpY’KAOIIEH cpelie;

paboTaTh B TpyNIE C BBHIMOJIHCHHEM pPa3IMYHBIX COLUATBHBIX POJICH,
IUIAHUPOBaTh PabOTy TPYNIbBI, pPalMOHAIBLHO pacHpeNeNaTh OO0S3aHHOCTH U
TUIAHUPOBAThH JIESATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJICKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB IPYIITBI B PEIICHNE pacCMaTPUBAEMOU TIPOOIIEMBI.

K xonmy oOyuenms B 11 kiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJb W MeCTO (U3HKH B (OPMHUPOBAHHH
COBPEMEHHOW Hay4YHOH KapTUHBI MHpa, B Pa3BUTUH COBPEMECHHOW TEXHHUKH U
TEXHOJIOTHI, B TMPAKTHYECKOH MESITETbHOCTH JIFOJICH, IEIOCTHOCTh M €IUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHMIBl MPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIEICH:
TOUYCYHBIN STEKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBIN MCTOUYHUK CBETA, S/ICPHAS
MOJIeIb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO sjipa MpH PEIIeHUU (PHU3NIeCKUX
3aad;

pacmo3HaBaTh (pu3ndeckue sBICHUS (TPOIECChl) W OOBSICHATh X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAaHTOBOW (DPU3WKH: DJIEKTPUYECKAs MPOBOINMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS TOKa, B3aWMOJCHCTBHE
MarHWTOB, OJEKTPOMArHWTHAs WHIYKIMS, JCWCTBUE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM M JIBIDKYIIMHCS 3apsij, 3JIEKTPOMArHUTHBIC KOJICOaHUS W
BOJIHBI, TPSIMOJMHEWHOE pacCIpOCTPaHEHHE CBETa, OTpPaXCHHE, MPEIOMIICHUE,
uHTepdepeHnrs, audpakiuus © TONApHU3alMs CBeTa, MJUCIEPCUS  CBETa,
dbotoanekTpuaeckuit 3pdext (porodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa BOAOPOJa, €CTeCTBEHHass U HWCKYCCTBEHHas
pPaMOaKTUBHOCTb;

OIMCHIBaTh W3YYCHHBIC CBOMCTBa BellecTBa (IEKTPUYECKHE, MarHUTHBIC,
ONTUYECKUE,  DJJICKTPUUYECKYI0  TPOBOJAMMOCTh  Pa3IUYHBIX  Cpen) |
DJIGKTPOMArHUTHBIC SIBIICHUS (MPOILIECCHI), HCIONB3yS (U3HUYECKUE BEITUIHHBI:
DIIGKTPUYECKHUIA 3apsiji, CHJIa TOKA, JJIEKTPUIECKOE HAIMPSIKEHHE, DIIEKTPHUECKOE
COIIPOTUBIICHHE, PAa3HOCTH MOTEHIIMAJIOB, AJIEKTPOJBIDKYINAs chia, paboTa ToKa,
WHIYKIMS MarHUTHOTO ToyisA, cuia Awmmepa, cuia JIopeHIa, WHIYKTHBHOCTH
KaTyIIKWA, SHEPTUs JJIEKTPHUYECKOr0 W MAarHUTHOTO TIOJIEH, MEpPHOJ W YacToTa
KoJleOaHWii B KoJeOaTeqhbHOM KOHTYpe, 3apsl W CcHjla TOKa B Ipolecce
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FapMOHUYECKUX JJECKTPOMAarHUTHBIX KoJyieOaHui, (OKYCHOE pacCTOsSHUE U
ONTHYECKAasl CHWJIa JIMH3BI, TIPU OINHUCAHWUU TPABUIBLHO TPAKTOBATH (DU3NUECKUI
CMBICI HCIIOJIb3YEMBIX BEJIWYMH, HX OOO3HAYCHUS U CIAUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMUMHAMH;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIOJIb3YS
(¢bu3nYecKre BETUYUHBI: CKOPOCTh JJIEKTPOMArHWTHBIX BOJIH, JUIMHA BOJIHBI U
JacTOTa CBETa, SHEPTUsl M UMIYJbC (HOTOHA, TIEPHO]T TIOJIypacaja, SHEPTUs CBSI3U
ATOMHBIX Si7Iep, TNPU OINHUCAHUHU TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
UCIIOJIB3YEMBIX BEIMYMH, MX O0O3HAUCHUS WU EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYH (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUECKOM BEITMYHMHBI,

aHAJM3UPOBaTh (PU3MYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Yys (puznueckue
3aKOHbl M TIPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapajuieIbHOTO
COEJIMHEHUs TMPOBOJHUKOB, 3aKoH J[koyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPaHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHUE OuHINTeHHa misa dhoTodddexra,
3aKOH COXPAHEHHUS DHEPrUU, 3aKOH COXPAHEHUS HMMITYJbCA, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MAacCOBOT0O 4ucia, mocTyyarkl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Mpy 3TOM Pa3audaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIpAKEHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesTh HAMPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTh M ONHUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI TI0 HCCIICIOBAaHUIO (U3UYECKUX SBICHHUN W
MPOIIECCOB C HCMOJIb30BAHMEM TIPSAMBIX M KOCBEHHBIX HM3MEPEHUN: TPU STOM
dbopmynupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYI0BaHMs, IMPOBOJWTH OMBIT U
(GhopMyIHpPOBaTh BHIBOJIBI;

OCYIIECTBJIAThH MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEITUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHHIC
METO/IbI OIIEHKH MOTPEITHOCTEN N3MEPEHUIA;

UCCJIE0BAaTh 3aBUCHUMOCTH (U3UYECKMX BEIMYMH C HUCIOJIb30BaHUEM
OPSAMBIX HW3MEPEHUN: TPH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yIbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEJIUMYHUH B BHUE TAOJUIl U
rpaduKoB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHMS;
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coOrO/IaTh MpaBuiia 0E30MacHOTO TpyJa MPH MPOBEISHUN WCCIICTOBAaHUNA B
paMKax yd4eOHOro OSKCIIEpUMEHTa, Y4eOHO-HUCCIIeOBATENLCKOH M TPOCKTHOU
AESTELHOCTH C WCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemats pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (DHU3MUYECKON MOIeNbio,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI ¥ TIPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a9u
BBIOMPATh (PU3UUECKYIO MOJIEIb, BBIACIATH (HU3MUECKHUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ pelIeHusi, MPOBOAUTHh PacdéThl U OLEHWBATH PEATBHOCTH
TIOJTyYEHHOT'0 3HAUEHUS (PU3NICCKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4l: BEICTPAUBATh JIOTMUECKH HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYKIEHUH C OMOpOoi Ha H3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznyecKue SBICHNUS;

UCTIONB30BaTh  TMPH  pPENICHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
MHQPOPMAITMOHHBIC TEXHOJIOTUHU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEJICTaBIICHUS] yUeOHON M HAYYHO-TIOMYJIIPHOW MH(OpPMAINU, TTOTYYESHHOW W3
Pa3IMYHBIX UICTOYHUKOB, KPUTUIECKU aHATU3UPOBATh MOTydaeMyI0 HHPOPMAITHUIO;

OOBSCHATh TPHHIMIIBI JEHCTBUS MalluH, TPHOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBUS WX OE30MAaCHOTO MCIIOIH30BAHUS B IMOBCEIHEBHON
KU3HU;

MPUBOJNTH MPUMEPHI BKIIAZa POCCUHCKUX U 3apYOCIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU W TEXHOJIOTHA;

MCTIOJIh30BaTh TEOPETHUYECKHE 3HAHUS 1O (U3NKE B MOBCEAHEBHOW >KU3HU
Wi obecrieueHus] 0€30MacHOCTH TP OOpaIeHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKpY’KaroIel cpee;

paboTaTh B TpyNIE C BBHIMOJTHCHHEM pPa3IMYHBIX COIHUATBHBIX POJCH,
IUIAHUPOBaTh PAabOTy TPYNIbBI, pPalMOHAIBLHO pacHpeNeNaTh O0O0S3aHHOCTH U
TUIAHUPOBAThH JESATEIPHOCTh B HECTAHAAPTHBIX CUTYaIlUsAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB IPYIITBI B PEIICHNUE pacCMaTPHBAEMOM TIPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuyecTBoyacos DJIEeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB u
(uudgposbie)
n/m TEMIIPOrpaMMBbI Bcero KonTpouabnbiepadorsl | IIpakTnuecknepadoTbl

o0pa3oBaTeIbHbIEPeCYPCHI

Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITO3HAHUA

L1 ®u3nKa U METO/Ibl HAYYHOTO ) 1 0 bu6mmoreka [JOK
' MMO3HAHUS https://m.edsoo.ru/7f41bf72
Uroronopazneny 2
Paznen 2.MEXAHUKA
bubmuoreka [JOK
2.1 Kitemarnia > 0 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Hutammica ! ! 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2. 1 1
3 3aKOHBICOXPAHEHUS B MEXaHUKE 6 https://m.odsoo.rw/ 74 1b72
Uroronopazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBIMOJIEKYISIPHO- 9 0 | bubmmoreka [JOK
' KUHETHUYECKOUTEOPUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBITEPMOAHHAMHKI 10 ! 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS 5 0 0 bubmmoreka [JOK

BemecTBa. Ma3oBele epexo1bl

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

24

Paznen 4.9JIEKTPOIUHAMUKA

bubmuorexa [JOK

4.1 DNEKTPOCTATHRA 10 https://m.edsoo.ru/7f41bf72
49 IToCTOSIHHBIN AMEeKTpUYECKUIT 12 bu6mmoreka [IOK

' TOK. TOKH B pa3nuyHbIX cpeaax https://m.edsoo.ru/7f41bf72

Uroronopazneny 22

Pe3epBHOEBpEMS 2

OBUIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME

33




11 KVIACC

N KosmuyecTBoyacos DJIEeKTPOHHbIE
; HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bcer | Kourpoabnsbiepabor | IlpakTuueckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCyp
I 1] bl bl
ChlI
Paznen 1.2JIEKTPOAUHAMUKA
11 MaruauTHOemoIE. 1 | 3 bubmuorexa [JOK
' DneKTpOMarHUTHAsIMH TyKIUS https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHndeckue u bubmuorexa [JOK
2.1 9 0 1
AJNIEKTPOMAarHUTHBICKOJICOaHUs https://m.edsoo.ru/7f41c97¢c
MexaHndeckue u bubmuoreka [JOK
2.2 5 1 0
3JIEKTPOMArHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
. 1
23 Omrritia 0 0 3 https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 24
Pa3znen 3.0CHOBBI CIIEITUAJILHOM TEOPUH OTHOCUTEJBHOCTH
31 OcHOBBICTICITUATTEHOUTEOPUUOTHOCUTEIIHHO 4 1 0 bubmmoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
y bubmmoreka [JOK
4.1 DNeMEeHTHIKBAHTOBOMOTITUKHU 6 0 0 hitps-//m.edsoo.rw/TH41c97c
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bubmuoreka [JOK
4.2 Crpoennearoma 4 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOSIPO > https://m.edsoo.ru/7f41c97¢
Uroronopazneny 15

Paznea 5.9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 C) U ¥ acTpOPHU3UKU 7 bubmorexa HOK
' HIEMEHTRIACTPOHOMI P https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 7
Paznen 6.OBOBILIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmaromeenotoperie 4 https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 4
PesepBHOEBpEMs 3
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBouacos
JJieKTpoHHbIen U poBbIcOOpazoBaTelI
Temaypoxa Bce | Kourpoabubiep | IIpakTuyeckuep
n/ bHbIEPECYPChbI
I ro a00ThI a00ThbI
®dusnka — Hayka o npupoje. Hayunsie | 0 0 bubmmoreka [JOK
METO/IbI TTIO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Jlmarnoctuueckasi KOHTpOJbHAas padoTa
Nel Posib 1 MmecTo (pu3uKH B
(dbopmupoBaHUn cof €MEHHOU Hay4yHOU 1 1 0 buomorexa LIOK
pMHP p N i https://m.edsoo.ru/ff0c33e6
KapTUHBI MUPA, B IPAKTUYECKON
JEATEIIbHOCTH JIOJIEH
MexaHnueckoe JTBUKEHHUE.
OTHOCHUTEIBFHOCTh MEXaHHYECKOTO | 0 0 bubmuoreka [JOK
nerkeHus. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHO €TIpSAMONTMHEITHO € IBUKEHHE 1 0 0 bubmmorexa OK
P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOETPSAMOINHENHO EIBUKE | 0 0 bu6mmoreka [IOK
HUE https://m.edsoo.ru/ff0c372¢
CBoOoiHOE MajieHne. Y CKOpeHue bubmmoreka [JOK
1 0 0
CBOOOJIHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc
Kpuposmmneiinoe neuxenue. JBuxeHue | 0 0 bubmuorexa [JOK
MAaTepUAIbHON TOUKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Mpunuun otHocuTeNnbHOCTH ["anumes. | 0 0 bubmuoreka [JOK
WNHepumanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
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IIepBrriizakoHHpr0TOHA

Macca tena. Cuna. [IpuHuun

TeopemMaoOM3MECHEHUMKUHETHYECKOH
SHEPTUU

9 CyIepmos cui. Bropoii 3ako bubmmorexa OK
no3uiuu cui. Bropoit H
YHep t P . https://m.edsoo.ru/ff0c3be8
HerotoHa st MmaTepuanbHOM TOUKH
Tpetuii 3akoH HeloToHa 114 bu6mmoreka [IOK

10
MaTEePUAITBHBIX TOUEK https://m.edsoo.ru/ff0c3be8

1 3akoH BceMHUpHOTo TaroTeHus. Cuna bubmmoreka [JOK
TsKecTU. [lepBaskoCMUYECKasiCKOPOCTh https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK

12 Cuna octu. 3akoH ['yka. Bec Tena

yupyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment tpenus.
13 C P b P bubmmoreka [JOK
WJIa COMIPOTUBIICHUS NPHU ABUKEHUU
P pH A https://m.edsoo.ru/ff0c3{76
TeJa B AKHUJKOCTU UM raze
[ToctynarensHO€ 1 BpamareabHOE
JIBUKCHHE a0COTIOTHO TBEPIOTO Tea.

14 MowmenTt critbl. [Tmedo critbl. YenoBus bubmuorexa [JOK
paBHOBecus TBEpOTo Tena KonTposnbHas https://m.edsoo.ru/ff0c41a6
pabota Ne 2 mo Teme ; "Kunemaruka.

Junamuka"
NMnynsc maTepualbHOM TOYKH,

L5 CUCTEMbI MaTepUaJIbHBIX TOUEK. bu6mmoreka [IOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOEIBIOKEHUE
PaboTra 1 MOIITHOCTH CHITBL.

Kunernueckas sHeprusi MaTepuaibHOW
P P bubmuoreka [JOK
16 TOYKH.

https://m.edsoo.ru/ff0c4502
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17

IlorenumanpHas sHeprus.
[ToTeHuManpHas 3HEPTUst yIpyro
ne(pOpMHUPOBAHHON TIPYKHHBEI.
[ToTeHnManpHas HEPrUATENABOIU3UIIOBE
PXHOCTH3EMIIN

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

18

[ToTeHnManbHBIC U HETIOTEHITNAILHBIC
cwibl. CBsI3b paOOTHI HEMOTECHITUATBHBIX
CHWJI C UBMEHEHUEM MEXaHUYECKOM
SHEPTUU CUCTEMEBI Tell.
3aKOHCOXPaHEHUSIMEXaHUUECKON
SHEPTUU

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

19

Jlaboparoprast pabota «/ccnemoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHUYECKOM SHEPTHH Tella Ha
pUMEpPEe PACTAKCHUS PE3UHOBOTO
KTyTay»

POII

20

KonTtposneHas padota Ne 3 o teme
«3aKOHBI COXPAHCHHSI B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKON TEOPHUHU.
BpoynoBckoensmkenne. nddy3us

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

22

Xapaxkrep IBHKEHUS U B3AaUMOACHCTBUS
4acTHI BelecTsa. Moaenu cTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

POII

23

Macca monekyn. KonnuectBo BemniecTsa.
[Tocrositnnas ABoraapo

POII

24

TennoBoe paBHOBecue. Temneparypa u
€€ U3MEpEHHeE.

POII
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[IIxanaremneparyplienscus

WUneanpustii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TemMIeparypa Kak Mepa
%6 CpelHEel KHHETUYECKON SHEePTUU bubmmoreka [JOK
JIBUKEHUS MOJIEKYIL. https://m.edsoo.ru/ff0c511e
VYpasuenuneMeHieneena-Knamnelipona
27 3akon/lanpToHAa. ["a30BbIe3aKOHBI POIII
Jlaboparoprast pabota «/ccnemoBanue
28 3aBUCUMOCTH MEXIY ITapaMeTpamMmu PolI
COCTOSIHUS Pa3pEXKEHHOIO ra3a
29 W3omporieccel B UI€aIBHOM T'a3€ U UX bu6mmoreka [IOK
rpaduyeckoe mpeacTaBIeHUue https://m.edsoo.ru/ff0c570e
BuyrpenHss sHeprus
TEPMOAMHAMHUYECKON CUCTEMBI U
30 CHOCOOBI €€ M3MEHEHMUSL. bubmmoreka [JOK
KonuuecTBoTennotel u padora. https://m.edsoo.ru/ff0c5952
BHyTpeHHsAHEprUus0HOATOMHOTOHIea
JBHOTOTa3a
31 Buasirennonepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTD BEILIECTBA.
32 KonunuecTBo TennoTs npu bubmmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenave. AnuadaTHeIAIpoIece
1 [lepBrlii 3aKOH TEPMOJIUHAMUKY U €TO bu6mmoreka [JOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeobOpaTumocTh IpOIIeCCOB B IPUPOJIE. bubmmoreka [JOK

BTopoi 3ak0H TepMOAVMHAMUKH

https://m.edsoo.ru/ff0c6230
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[Tpunnun nevicrBus u KI1/] remioBoi

bubmuorexa [JOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KII] POIII
DKOJIOTUYECKUETIPOOIEMBITENTIOOHEPTE
37 KOJIOTUYECKHETIPOOIEMBITEIIIIOOHEPTET POII
UKH
18 O6o6maromuii ypok «MoJteKysipHast bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHast padota Ne4 o teme
39 «MonexynsipHas pu3uKa bubmorexa [TOK
YBP ' https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMO JUHAMUKI
40 [TapooGpazoBaHue U KOHIEHCALHUSI. bu6mmoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOoI0THAS U OTHOCHTEIIbHAS bubmuoreka [JOK
BJIAKHOCTB BO3/lyXa. Hacelennsliinap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammueckue u
4 amop(dHbIe Tema. AHU30TPOTIHUS CBOWCTB bubmmoreka [JOK
KpucTauioB. JKuIKue KpUCTaILIbI. https://m.edsoo.ru/ff0c65{0
CoBpemeHHbIEMaTEPHUATIBI
[InaBnenue u KpUCTaAIU3 AL
bubmuoreka [JOK
43 VY nenpHas TEmIOTA MJIABICHUSL.
https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmuoreka [JOK
44 VYpaBHeHHeTeII0BOroOananca
PaBHeHHeTeIIOBorobatan https://m.edsoo.ru/ff0c6820
45 DJeKTpU3alus Tel. DIEKTPUIECKUI bubmmoreka [JOK
3apsA. J[Ba BUIA 3JEKTPUUECKUX 3apsii0OB https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUIIIEKTPUKHU U
P P bubmuorexa [JOK
46 MOJTYITPOBOIHUKHU. 3aKOH COXPAHECHUS

QJICKTPUYCCKOTO 3apdaa

https://m.edsoo.ru/ff0c6bcc
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BsaumopeiictBue 3apsa10B. 3aKoH

47 Kynona. ToueuHblil 2MEKTPUYECKUNA buGnnorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsig
Hanpsok€HHOCTE 3JEKTPUYECKOTO TTOJIS.
48 ITpuHIUI CYyIIEpIO3UIINN IEKTPUIECCKAX bubmiorexa LOK
P . YHep N P https://m.edsoo.ru/ff0c6df2
noJieit. JInHuuHanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCKOro MOJIs. bubmmoreka [JOK
IToTenmuan. Pa3HOCTHIIOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKH U TUIJIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE buGnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JIMDIeKTpHYeCKasITPOHUIIAEMOCTh
bubmuorexa [JOK
51 OnekTpoéMrocTh. Konmencaro
p P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTHITIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPrud 3apsHKEHHOTO buGnnorexa LIOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
JlaGoparopnas pabora "3mepenne
53 PatopHt p pet POILLI
ANEKTPOEMKOCTH KOHACHCATOpa
KonTtponsHast padota Ne 5 o teme :
"Onexrpocratuka" [IpuHuun aelcTus u
MIPUMEHEHNE KOHIEHCATOPOB
s4 | P poB, |
KOIMPOBAILHOTO arapara, CTpyHHOTO
MpUHTEpa. DNEKTPOCTaTUUECKASI3aAIUTA.
3a3eMIIeHUEaNEeKTPOopruOOpoB
DNEKTPUUECKUN TOK, YCIIOBUS €T0
cymectsoBanus. Iloctossuabiii Tok. Cuia
55 | Y |

toka. Hanpspxenne. ConpoTHBIIEHHE.
3akoHOMmannsygacTKalenu
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[TocnenoBatenbHOE, MapauieIbHOE,
CMEIIaHHOE COeJIMHEHHE TPOBOTHUKOB.

bubmuoreka [JOK
56 JlaGopaTopnaspaboTa
patopHaip https://m.edsoo.ru/ff0c740
«M3ydeHnecMenIaHHOTOCOCIMHEHUSIPE3U
CTOPOB»
57 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH/[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma Ju1st TOJTHOM (3aMKHYTOM)
anekTpuueckon uenu. Koporkoe
bubmuorexa [JOK
58 3ambikanue. JlabopaTopHas pabota
https://m.edsoo.ru/ff0c7ae0
«M3mepenue DJ]C ucTouHMKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUSD)
DNeKTpOoHHAs IPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHMOCTH COTIPOTUBIICHUS
59 POII
METaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTh
DJNEKTPUYECKUM TOK B BaKyyMe.
60 P o POIII
CBoiicTBa 3JEKTPOHHBIX IIYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
61 IIPUMECHAsI TPOBOJUMOCTb. bu6mmoreka [IOK
CaoiicTBap—n-Tiepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHUKOBBICTIPHOOPHI
DNeKTpUUYECKUI TOK B pacTBOpax M
2 pacmiaBax 3J€KTPOJIUTOB. bu6mmoreka [IOK
DNEKTPOTUTHIECKAS TUCCOIUAITHS. https://m.edsoo.ru/ff0c82ba
DneKTponan3
63 DJNEKTPUYECKUN TOK B razax. bubmmoreka [JOK

CaMOCTOSITENILHBIA U

https://m.edsoo.ru/ff0c84ae
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HECAMOCTOATEIbHBIN paspsa. MomnHus.

[Inazma
DnexTpudeckrue mpudOpPHI U yCTPOICTBA

64 U UX HI;)aKTI/I‘-IeCKOI; HpIEMCHgHHIe). 1 Bubmnorexa LIOK

https://m.edsoo.ru/ff0c86fc

[TpaBunaTeXHUKUOE30MTaCHOCTH

65 O0600marmuiypox | bubmmoreka [JOK
«DNEKTPOTMHAMHKA) https://m.edsoo.ru/ff0c88be
KonTtponsHast pabota mo TemeNe 6

66 «Qnekrpocraruka. [locTossHHBII 1 bu6mmoreka [IOK
ANEKTPUYECKU TOK. TOKH B pa3iauyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHbiit ypok. KonTponbHas paborta 1 bubmmoreka [JOK
o Teme "DNeKTpoIMHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O6o0maromuii ypox | bu6mmoreka [JOK
o Temam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

Ne KoanuecTBouacon
DJIeKTPOHHBbIeM(PPOBHIEOOPA30BATED
Temaypoxa Bce | KonTpouabHbiep IIpakTHyeckuep
n/ HbIepecypchl
I ro abdoThlI a00ThI
[TocTositHHBIE MArHUTHI U UX
1 B3anMoOIeiicTBHE. MarHuTHOE ToJIe. | 0 0 bubmuorexa [JOK
Bextop MarHuTHOM MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIMHUMMAarHU THOMMH YK U
JluarHoctuueckasi KOHTPOJIbHAS
pabota Nel MaruuTHOE 10J1€
2 MIPOBOIHUKA ¢ TOKOM. OmBITIOpCTENA 1 1 0 buGnnorexa LIOK
P . ' P ' https://m.edsoo.ru/ff0c98fe
B3aumMoieficTBUETIPOBOTHUKOB €
TOKOM
3 Jlaboparoprast pabota «3yueHue | 0 | bubmmoreka [JOK
MAarHUTHOTO TOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHMK ¢ TokoM. Cuita Amnepa.
4 JlaGopaTopnas pabora «VccnenoBanue 1 0 1 bubmorexa [TOK
. patop P https://m.edsoo.ru/ff0c9acO
NENCTBUSI MOCTOSIHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI HA
5 TIBIK ¢Sl 3apSDKEHHYIO YaCTHIL 1 0 0 bubmorexa LOK
Iy P yio 4 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunel Jlopenna
OnekTpoMarHuTHas HHIyKIus. [loTok
6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1 0 0 POII
WHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM
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nHaykuun Papanes

NHAYKTUBHOCTS.
Asnenunecamounykiuu. IJ1C
7 CaMOMHJIyKIIMH. DHEPIUsi MATHUTHOTO bubmorexa [TOK
' https://m.edsoo.ru/ff0ca600
TOJISI KATYIIIKH C TOKOM.
DNeKTPOMarHUTHOETIOJIE
TexHuueckue ycTpoucTBa U UxX
MIPUMEHECHHE: TOCTOSIHHBIC MATHUTHI,
8 JIEKTPOMArHUTBI, JIEKTPOABUTATEND, POII
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh
9 O6o06marmuii ypok «MarautHoe bubmmoreka [JOK
noJjie. DNeKTPOMAarHUTHAS UHTYKITUS) https://m.edsoo.ru/ff0cab82
Jlaboparoprast padota «HccnemoBanue
10 SIBJICHUS YJIEKTPOMATrHUTHOM bubmorexa HOK
https://m.edsoo.ru/ff0cal50
WHTYKITHH)
KonTponsHas padora Ne2 o teme
bubmuoreka [JOK
11 «MarsaurtHoe 1nose.
https://m.edsoo.ru/ff0cad58
DNEeKTPOMAarHUTHASIH Ty KITHSI»
CBOOOTHBIE MEXaHUYECKUE
kosebanus. 'apmMoHHUECcKHe
12 KoJjeOaHus. YpaBHEHUE bubmorexa [TOK
7P . https://m.edsoo.ru/ff0caf06
rapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue s3uepruu
Jlaboparoprast padota «/ccnenoBanue
3aBUCHUMOCTH TIEPUO/1a MAJTBIX
13 P POIII

KoJieOaHui Tpy3a Ha HUTHU OT JUTUHBI
HHUTHU U MacChl rpy3a»
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14

KonebarenbHblit koHTYp. CBOOOIHBIE
QJICKTPOMArHUTHLBIC KoJiIeOaHus B
U/ieaTbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJIOFI/ISIMe)KZ[YMexaHI/ILICCKI/IMI/I n
3JI€KTpOMaFHI/ITHI)IMI/IKOJIe6aHI/I$IMI/I

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

15

®opmyna TomcoHa. 3aKoH
COXpPAaHCHUSA SHCPIruu B HACAJIbHOM
K0J1Ie0aTeIbHOM KOHTYpE

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

16

IIpencrasnenue o 3aTyxaromux
KoJeOaHusx. BeIHYKICHHBIC
MeXaHWUeCKHE Koyiebanus. Pe3onanc.
BBIHYKICHHBICAIIEKTPOMAr HUTHBICKOJT
ebaHus

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

17

Ilepemennblii Tok. CuHycOUJaNbHBIN
MEepEMEHHBIN TOK. MOIIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTY/THOE U
JEMCTBYIONIEE 3HAUCHUE CUJIbI TOKA U
HaIpsKEHUs

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

18

Tpancdopmarop. [Ipoussoactao,
nepeaya u noTpedieHue
NEKTPUYECKOMN SJHEPrUU

POII

19

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

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

20

DKOJIOTUYECKUE PUCKH NPU
IIPOU3BOJCTBE DIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus

POII
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AIIEKTPOSHEPTUHU B OBCEIHEBHOMN
KU3HU

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [Tepuon. CkopocTb

bubmuoreka [JOK

21
pacnpOCTpaHEHUS U IJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Toniepeynsie U MPOTOTHHBICBOTHEI
” 3ByK. CkopocTh3ByKa. [ poMKOCTB bubmmoreka [JOK
3ByKa. BeicoTa ToHa. TeM0Op 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIC BOJIHBI, UX
. bubmmoreka [JOK
23 CBOMCTBA U CKOPOCTb.
https://m.edsoo.ru/ff0ccfe
[IkanmasnekTpoMarHUTHBIXBOJTH
[TpuHIHIBI paTUOCBSI3N U
24 TeneBuieHus. Pazsurue cpenacrts POII
cBs3u. Paguonokanus
’5 KonTtponsHast padota Ne3 «Konebanus bubmmoreka [JOK
U BOJIHBI» https://m.edsoo.ru/ff0cc6{8
[IpsamonurHeHOe pacpoCTpaHEHUE
26 CBpeTa B OJTHO oz[HIZ)ﬁ cpenepToqet{Hmﬁ bubmmorexa OK
p pene. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBera
OTtpakeHue cBera. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoenne n300pakeHmii B bubmmorexa OK
' P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IIpenominenue ceera. [lonHoe
)3 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bubmmoreka [JOK
YT'OJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS
29 Jlaboparoprast pabota «M3mepenue bubmmoreka [JOK

IMoKa3aTeJid MPEJIOMIICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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Jlunssl. [TocTpoenune n3o0paxkeHuii B

bubmuorexa [JOK

30 nun3e. Dopmysna TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
31 Jlaboparoprast padota «/ccnenoBanue PO
CBOMCTB M300paXEHHU B JINH3AX)»
Hucnepcus cBera. ClioXHBIN COCTaB
1 oenoro ceerta. L[Ber. JlabopaTopHas POII
pabora «HabmroieHue aucrepcun
CBETa»
1 Wutepdepennus cera. dudpakius bu6mmoreka [JOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI M YCTPOUCTBA U POII
YCTIOBHSI UX 0€3011acHOTO IPUMEHEHUS
I'paHUIIBI MPUMEHUMOCTH
36 KJIaccuueckoi Mexanuku. [loctymnaret bubmmoreka [JOK
CIIELIMATIbHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubmuoreka [JOK
37 3ameyieHre BpEMEHHU U COKpAILlEHHE
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus ¥ UMIYIbC PENIITUBUCTCKOM
. bubmuoreka [JOK
38 gacTulbl. CBS3b MACChI C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrUSATIOKOS
KontponsHas padota Ne 4 «Ontuka.
. bubmmoreka [JOK
39 OcHOBBI crielaIbHON TEOPUH

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf610
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®otounbl. opmyna [Mnanka. DHeprus

bubmuoreka [JOK

4
0 U UMTYJbC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIIENOBAHUE
A1 o P dbdpexra. O 8 AT bubmuorexa [JOK
OTOIQDEKTA. LIIBITHL A. L https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akoHbl hotodddekra. YpaBHEHHE
40 3 (? (b(b(b (bz)eKTa bubmuoreka [JOK
VHIITEHHa UL QOTO? ' https://m.edsoo.ru/ff0d015¢
«Kpacnasirpanuna» Goroaddexra
13 Hasnenue ceera. OnbiTe I1. H. bubmmoreka [JOK
JlebeneBa. XUMHUUECKOEIEHCTBHECBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTaa u
44 MPAKTUYECKOE TPUMEHEHUE: POII
¢doTod1eMeHT, POTOTATUHK,
CoJITHEeYHast OaTapesi, CBETOIUO,T
45 Pemenne 3amad mo teme «31€eMEHTHI bubmuoreka [JOK
KBAaHTOBOU OIITUKI https://m.edso0.ru/ff0d0302
Mojens atoma ToMmcona. OnbITEI
46 P . b 0 PacCesTHUIO O-4acTHh bubmorexa HOK
esepoopaa o p t https://m.edsoo.ru/ff0d091a
IInanerapHas Mozelb aTOMa
bubmuorexa [JOK
47 Hocrynareibopa https://m.edsoo.ru/ff0d0afa
W3nyuenune u ornonieHne GoTOHOB
48 yq olie aTOMZIlu co H(()il)“O OBHSI buGnnorexa LIOK
TpH HEpexon . a P https://m.edsoo.ru/ff0d0afa
SHEPruM Ha Ipyroi. BUasicriekTpos
BonHoBEIecBOMICTBa HacTull. BoiHEI e
49 Bbpoitna. KopnyckynsipHO-BOJIHOBOM bu6mmoreka [JOK

nyanu3Mm. CrioHTaHHOE U
BBIHYXJICHHOE U3ITyICHHE

https://m.edsoo.ru/ff0d0ca8
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50

OTKpbITHE PATMOAKTUBHOCTH. OTBITHI
Pesepdopna no omnpeneneHnio coctaBa
PaIMOaKTUBHOTO M3ITYy4CHUS

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

51

CoiicTBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaIMOaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

POII

52

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3orombl. Anbha-pacma.
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-
pacnaz. I'aMma-u3nydeHue

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

53

DHeprus cB3M HyKJIOHOB B sJIpE.
SAnepHble peakuuu. SnepHbIN peakTop.
[TpoGnempl, MePCIEKTUBHI,
JKOJIOTMYECKHUE ACIIEKTHI IEPHOU
SHEPreTUKU

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

54

OnemeHTapHble yacTUIbl. OTKpPBITHE
MO3UTpOHA. MeTo 1kl HaOIO/IEHUS U
PErucTpanyu 3JI€MEHTAPHBIX YaCTHL.
Kpymisliicron«®yH1aMeHTalIbHBIEB3aU
MojeicTBus. EquacTBOGM3NUecKon
KapTUHBIMUPA»

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

55

Bup 3Bé3nnoro Heba. Co3Bes3aus,
SIpKI/IG 3Bé3l[I)I, IIJTaHEThI, X BUAUMOC
nerokenne. ConHeyHascucTeMa

POII

56

Connue. ConHeYHassaKTUBHOCTb.
NcTtounuk sHeprun ConHIa 1 3B€371

POII

57

3BE3/bI, UX OCHOBHBIE

POII
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XapaKTePUCTUKH. 3BE3BITIIABHOM
MO CJIeI0BaTeIbHOCTUH. BHYTpeHHEee
cTpoeHue 38€3/1. CoBpeMEHHbIE
MIPEJICTABJICHUS O TIPOUCXOXKICHUU U
sposmronuu CoHIIA U 3BE3]

58

Muneunsiit [yt — Hama ['anakTuka.
ITonoxenue n apmxenne ConHa B
lNamaktuke. ['amakruku. YEpHbIEABIPHI
B SIIpaxrajJakTHK

POII

59

Bcenennas. Paz0eranueraiakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

POII

60

Hepemenubienpo61eMbplacTpOHOMHH

POII

61

KonTponsHas padora Ne 5 «dnemMeHTHI
aCTPOHOMHH U acTPO(UZUKI»

POII

62

O6o6maromuii ypok. Pons ¢pusnku u
ACTPOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOH, COLIMAILHOMN 1
ITHYECKOH cepax IesTeTbHOCTH
YyeJoBeKa

POII

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(U3UKK ¥ ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

POII

64

O6o06mmaromuii ypok. Ponb
¢bu3nveckoit Teopuu B GOPMHPOBAHUHT
MpeJCTaBIeHUN 0 pru3nyecKon
KapTUHE MHUpa

POII
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65

HroroBas kKoHTposIbHasA paboTa
Oo6o6maromuii ypok. Mecto
¢u3nvecKkoit KapTUHBI MHpa B 001IeM
psAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOIE

POII

66

PesepBHbIl ypok. MarautHoe moe.
DNEeKTpOMarHUTHAsI UHIYKIIHS

POII

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCUTEIIHOCTH

POII

68

Pesepubriii ypok. KBantoBas husuka.
DneMEeHTBl aCTPOHOMUU U
acTpopu3uKu

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68
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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., Uapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO

((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
Yyebno-meTonuueckuii komruiekt. ®I'OC

Pa3HoypoBHEBBIE CAaMOCTOSITENbHBIE U KOHTPOJbHbIE paboTsl U.B ['onoBa -
M.:"Unrennekr-LienTp"

KOHTpOJIBHBIC 1 CaMOCTOATCIIBHBIC pa6OTBI I10 (1)I/IBI/IKC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

https://mrko.mos.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?1d=89

http://www.drofa.ru/for-users/teacher/help/
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class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

http://MmunoOpHayku.pd/

http://metodist.lbz.ru/

http:// www.russobit-m.ru

http:// www.media 2000.ru//
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