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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o Qusuke 0a30BOro YpOBHSI Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJsibTaTaM
OCBOCHHMsI OCHOBHOHM 00pa3oBaTeiIbHOM MporpamMmsl, npeactaBieHHbIXx B OI'OC
COO, a rtakxke c¢ yu€toM (enepanbHOl paboueld NpoOrpaMMbl BOCIUTAHHS U
KOHIIEMIINK TpernojaBaHus ydeOHoro mnpeamera «dDusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HaNpaBlieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaronuxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIIbBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
OoOy4eHHMsI, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTb pPeah3allii MEKIPEAMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU mpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
oOpa3oBaHuUsl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o ¢pu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJaM 00yUYeHUS;

e cojiepxaHue yueOHoro npeamera «duznkay 1mno rojgaM oOy4eHHUs.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy>xaromiem Mupe. IIIKosbHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe >SHEPreTuKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCAa, TOJYYEHHUS] HOBBIX MaTEpHaOB C 3aJlaHHbIMH CBOWCTBAMH U JPYTHX.
W3yuyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (GOpMUPOBAHWE YMEHHUM MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TPY BHINOJIHEHUU UMHU Y4€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢Gu3mkd JUisi YpOBHSI CpeIHEro oO0Imero ooOpa3oBaHUs
MOJIOKEH pAJl HUJIeW, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
IIOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUU € HEM KypcC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTeprajl U3 BCEX pa3eioB (PU3MKH, BKIIOYACT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepual Kypca (QHU3UKU
o0ObeaUHEH BOKPYr (¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMHpoBaHUE TPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpeanosiaraeT MCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEeM O0OIIecTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoess npuxnaomoit  uanpasnennHocmu. Kypc @usuku mnpeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKHUX MPHUIIOKESHUN
W3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHSI DJIEMEHTOB
COJIep>KaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHUH, a TaKXke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpeaHEro oOIero
oOpa3oBaHus SIBISAIOTCS (pusmdeckue Teopuu (HopMUpOBAHHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKON TeOpuH, poiin (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, T'pPaHHIAX
MPUMEHUMOCTH TCOPUH, JJIS OIHUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
IIPOIIECCOB).

CucTeMHO-eSITENPHOCTHBIN TOJXO0/ B Kypce (PU3WMKH peamu3yeTcs Mpexiie
BCEr0 3a CYET OpraHU3aIMH HKCICPUMEHTAIBHOU AEATEIHHOCTH OOYYarOIIMXCA.
Hnst  Ga3oBoro ypoBHsS Kypca (U3MKHM — OSTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB U JIabOpaTOpHBIX padoT,
KOTOpBIE B IporpaMmMme 1o (puszuke oObeAMHEHBI B OOIIMH CIUCOK YUCHUYECKHUX
MpaKTUYECKUX paboT. BrljeneHne B yka3aHHOM TepeuHe JTa0OpaTOPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJII U OIEHKH, OCYIIECTBIICTCS Y4YaCTHUKAMHU
o0pa3oBaTeILHOTO TMpollecca MCXOJS U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHalleHuss kabunera Qusuku. Ilpm »3TOM obecneunBaeTCsi OBIAJICHUE
OOyJaroIMMHUCS YMEHUSIMUA TPOBOJIUTh KOCBEHHBIC W3MEPEHHS, HMCCIICTOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH M TOCTAaHOBKY OIBITOB TIO0 TPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YAENSCTCS PEHICHUIO PAcYETHBIX M Ka4eCTBEHHBIX
3amay. [Ipu 3TOM Ut pacdE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33/layél C SBHO
3aJlaHHOM (PU3MUECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh N3yYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfieia Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pasHbIX pasnesnoB. i1 KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUsi (U3NYECKUX SIBICHUN M TPOIECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyiomue BbIOOpa (GU3NYECKOW MOIEIN IJii CHUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOro Tpoiiecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 00IIero o0pa30BaHUsl TODKEH U3ydaThCs B yCIOBUSX
IpeIMEeTHOr0 KaOuHeTa (M3HKU WM B YCIOBHUSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere (U3HKU JTOJKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OOOpYAOBAHHWE JUISI BBINOJHEHUS YKA3aHHBIX B
nporpaMMe no (pU3MKe YYEeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
o0opyI0BaHuE.

JleMoHCcTpallMOHHOE  00Opy/ioBaHUE (QOPMHUPYETCSI B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHbIX B TMporpaMMe 10 (U3UKE KIIIOYEBBIX JEMOHCTpAlUNA s
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHMA H  TPOIECCOB, OSMIMPHUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OpyIOBaHWE MJi YYCHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX oOyd4arommxcs. TeMaTuyecKue KOMILJIEKThI
7a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LIETSIMU U3Y4YEHHS (PU3UKH B O01IIEM 00pa30BaHUM SBIISIOTCS:

o (opMmupoBaHHE HWHTEpeca M CTPEMJICHUS OO0yJaloumxcs K Hay4YHOMY
W3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIe MO3HAaHUA U (POpMHUpOBaHHE
MCCIIEZIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3yjbTara H3yYeHUS
OCHOB CTPOCHHsI MaTepuu U (pyHTaMEHTaIBHBIX 3aKOHOB (PU3HUKH;

e (dopmupoBaHHE YMEHHMHA OOBICHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3rUecKrX 3HAaHUIM M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHuE TpPEACTABICHUN O POIM (UIUKU ST PA3BUTHUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne STUX Iejell oOecreunBaeTcsl pelieHHeM CIeAyoNX 3a1a4 B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPEHETO O0Iero oOpa3oBaHuUs:



e mpuoOOpeTeHHEe  CUCTEMbl  3HAHUW 00  0o0mmMX  (U3NYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJSIpHYIO  (DU3HKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (U3UKY W
AIIEMEHTHI acTPO(PU3HUKY;

e (QopMupoBaHUE YMEHHI TNPUMEHATh TEOPETHUUECKUE 3HAHUSA IS
OoObsACHEHHUS] (PU3NYECKUX SBJICHUA B TPUPOAE M IS IPUHATHS
PAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pEIICHHS pa3JIMYHBIX 33Ja4 C SIBHO 3aJaHHOU
¢usznyeckoil MonENbI0, 3aJay, MOAPa3yMEBAIOLIMX CAMOCTOSITENHFHOE
co3fanue GuU3NUeCcKo MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHHUE (UIUYECKUX OCHOB M TPHUHIHUIIOB JACHCTBUS TEXHHUUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HAa OKPY’KAIOIIYIO
cpeny,

e OBJIAJICHUE METOJAaMU CaMOCTOSITEIFHOTO IJIAHHUPOBAHUS U TPOBEIACHHUS
(¢u3nYecKuX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpeTaluud HH(pOpMaluH,
OIIpe/ieNIEHUs IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3ybTara;

e CO3JIaHME YCJIOBUU Ui PA3BUTUS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOLIEro
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mnporpamMme Mo (U3MKE NEpeuYeHb JTa0OpaTOPHBIX U
NPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENh JelaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HWHAMBHUIYaJIbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOI0 MIO3HAHMS

@usnka — Hayka o npupoiae. HaydHble METOAbI MO3HAHUSA OKPYKAIOIIETO
Mupa. Ponb »3KcnepuMeHTa W TEOPMH B MPOLECCE TO3HAHUS MPUPOJBI.
OKCHEpUMEHT B (PU3HKE.

MopnenupoBanue (pU3MYECKUX SBJICHUNA M TpolieccoB. HayuyHble TMMOTE3bI.
du3nyeckre 3aKOHBI U TCOPUHU. [ paHUIBI TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢uszuku B (HOPMUPOBAHUM COBPEMEHHOW HAay4YHOU KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasnoroBple W HHU(PPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKCHHS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUaibHOW TOYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CoxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsMOIMHEHOe nBwkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobojHOE MmajicHue. Y CKOpeHHE CBOOOHOTO MaICHHMS.

KpuBonuHeintHoe  aBvKeHue. [IBMKEHME  MarepuaibHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenne aBuxkeHUs Tena, OPOIICHHOTO MO YIiOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

Hanpagiienne CkopocTH Mpu JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHHS C LEIBIO ONPEAECIEHNUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY NYTSIMHU, MNPONUIACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

W3yuenune nBKEHHS TeIa, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn  otHocurensHOCTHM — ['aymmes.  IlepBeii  3akoH  HproToHA.
NHepunaibHbIe CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cuil. Bropoi 3akon HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cumima Tsoxectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (1mokos, Ckoibxkenusi, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXKEHUS U cuia TpeHus nokosi. KoadduiueHt tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE 1 BpallaTeIbHOE JBUKEHUE A0COIIOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TMOJIINUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuUH.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoit 3akoH HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopMaliuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJEHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmsvie padbomul

N3ydenne nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLMIETO OCh
BpAILICHUS.

Tema 3. 3aKkonwl coxpanenusn 6 mexanuke

NMiynbc MarepuaabHOM TOUYKH (T€a), CUCTEMbl MAaTE€pPUAIbHBIX TOYEK.
NMnynbc CHIIBI U1 MU3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cumbl. MOIIHOCTH CHITBL

Kunernueckass sHepruss MarepuaibHOM Touku. Teopema 00 H3MEHEHUHU
KUHETHUYECKOU SHEPTUMU.

[ToTenmanbHas SHEPIrHUs. [ToTenuanbHas SHEprus yIpyro
neopMupoBaHHOM — npyxuHbl.  [loTeHuManbHas  SHEpruss Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HemoTeHUUanbHble  cwibl.  CBA3b  paboOTHI
HEIOTEHIUAIBHBIX CHJI C WU3MEHEHHEM MEXAaHWYECKOM SHEPrUU CHCTEMBI TEI.
3aKOH COXpaHEHUs] MEXAaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHru4ecKue yCTpONCTBA M NMPAKTHYECKOE IPUMEHEHHUE: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHIMATBLHOM SHEPTUN B KHHETUYECKYIO M 0OpPATHO.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3yyenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsA3M padOThl CHIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpTuu
TeJa Ha PUMEpPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MosekyasipHasi pu3nka u TepMOIMHAMHKA
Tema 1. Ocnoevt MOEKYAAPHO-KUHEMUYUECKOU MeoPUU
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBrxkenue. Juddysus. Xapakrep IBIKEHHUS U
B3aUMOJICMCTBUSI YacCTUIl BelecTBa. MoOJEnu CTpOCHUs Ta30B, XUAKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Monekyl. KonudectBo BemiectBa. [locTostHHas ABoraapo.

TermnoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUU HUACaNbHOrO Tra3a. AOCONIOTHAs TeMIlepaTrypa Kak Mepa
CpeIHEN KWHETHMYECKOM DJHEPrMU TEIUIOBOTO JBWXKEHWA dvactul rasza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHbl. YpaBHeHne MeHneneesa—KianenpoHa.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE MPHUMEHEHHE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE IHWCKPETHOE CTPOEHHUE BellecTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiTel 0 AUGPDY3UH KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbiTa LTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyILIECTBOBAHUE MEXMOJIEKYIJISIPHOTO
B3aNMO/ICIICTBHSL.

Mopens, HILTIOCTPUPYIOIIas ITPUPOIY AABIEHUA ra3a Ha CTEHKH COCY[a.

OnbIThl, WUIIOCTPUPYIONIME YpPAaBHEHUE COCTOSIHUS UICANBHOTO Trasa,
W30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

Ornpenenenue Maccbl BO3yXa B KJIIACCHOW KOMHAaTE Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy TAPAMETPAMU COCTOSIHUS PAa3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEeHHSST dHEPrus TEPMOAMHAMUAYECKON
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonnuecTBo TemnoTel U padoTa. BHyTpeHHs s
JHEpPrusk  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buasl  Termionepenauu:
TEIUIONPOBOJAHOCTDh, KOHBEKIMs, U3Iy4YeHUE. Y IeJIbHasA TEINIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[Tonsitue 006 aauabatHoM tmporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOoro 3akoHa TEPMOJMHAMHUKU K u3ompoieccam. ['padpuueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPUPOJIE.

TennoBble  MamuHbl.  [IpUHOMIIBL ~ AEWCTBUSA  TEIUIOBBIX  MAIIHH.
[IpeoOpazoBanusi HHEPrUM B TEIUIOBBIX MainHaX. Kodap@duiueHT moiae3Horo
nerictBus TeruioBod mammuHbl. [{ukn KapHo u ero ko3¢g@dUIMEHT MOJE3HOTOo
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEpruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHre BHYTPEHHEH SHEpruu (TeMIepaTyphl) Tella IpU Terionepeaaye.

OnpiT O anamabaTHOMY pACIIUPEHUI0 BO3AyxXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu napoBoit TypOUHBI, JTBUTATENS] BHYTPEHHETO CrOpPaHUsi, PEaKTUBHOIO
JIBUTATETISI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3MepeHne y1ebHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eeuyecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcalus. Vcnapenue u kurneHue. AOCOTIOTHAs U
OTHOCHUTEJIbHASL BJIQXKHOCTh BO3Ayxa. HaceilieHHbIM map. YaenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Terna. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibl. CoBpemeHHble Martepuanbl. [LiaBieHue u
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE TMPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYYSHHUS COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuui sxcnepumenm, nabopamopvie pabomoi

N3mepeHre OTHOCUTENIBHOM BJIaXKHOCTH BO3/IyXa.

Paznen 4. DiekTpoguHaAMHUKa
Tema 1. dnexmpocmamuka
OnekTpu3anus Tel. OJEKTpUYEecKuil 3apsiA. JlBa BuAa SIEKTPUUECKUX
3apsAn0B. IIpOBOJHUKH, IUANEKTPUKKA W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO0 3apsija.
B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblll 2neKTpUUeCKUid 3apsl.
Onekrpuyeckoe mose. Hampsox€HHocTh anexTpuueckoro mnons. [lpunimn



CYyHEPHO3ULHUN IIEKTPUUYECKUX MOJeH. JIMHNM HanpspKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cumm  snekrpoctatmdeckoro  moisisa.  [lorenmman.  PasHocTh
NOTEHIUAIOB. [IpOBOJHUMKM M JUANEKTPUKUA B AJIEKTPOCTATUYECKOM IIOJIE.
Jwvsnexkrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHneHcarop. DIeKTpoEMKOCTh TNIOCKOTO KOHIEHCATOPA.
DHeprus 3apsyKeHHOT0 KOHJIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPOnpuOOpoB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHIMI IEUCTBUS MIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTuuecKas 3auTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcatopa OT  IUIOLIAAU
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopvie pabomoi

N3mepenne 3JIeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. [locmosaunbtii 31exkmpuyeckuit mok. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBHSl CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsbxenune. 3akon Oma 7151 y4acTKa LeTH.

DIEKTPUYECKOE CONPOTUBJICHHE. YJIENbHOE CONPOTHUBIIEHUE BEUIECTBA.
[TocnenoBarenbHOE, MapaJlJIeIbHOE, CMEILIAHHOE COEAMHEHNUE TPOBOJHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyns—Jlennma.  MoiHoCTb
AIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYIIAsl CHJIa U BHYTPEHHEE CONMPOTHUBICHHE MCTOYHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM ) 3JIEKTpUYecKo 1enu. KopoTkoe 3aMbIkaHue.

DOneKTpoHHasT  MPOBOJMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTD
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYeCKnii TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynpoBOAHUKH. CobcTBeHHas u pUMECHas MPOBOAUMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYecKridi TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAs] AUCCOLMALIMS. DIEKTPOIIH3.



OJNeKTpU4ecKHii TOK B razax. (CaMOCTOATENbHBI M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: amIepMeTp,
BOJIbTMETP, PEOCTaT, HCTOYHHKH TOKA, OJJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN U0/, ralbBaHUKA.

Llemoncmpayuu

W3MepeHne Cuiibl TOKA U HAITPSIKEHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeTMHEHNE TPOBOHHUKOB.

[IpsmMoe w3MepeHue dIEKTPOABMKYIIEH CwiIbl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCUMOCTB CONIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

M ckpoBoii pa3psa ¥ IpOBOJIUMOCTb BO3AYXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3ydeHnne CMEIIaHHOr0 COEUHEHNS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILEH CHJIbI MCTOYHHKA TOKA M €r0 BHYTPEHHEIO
COIPOTHUBIICHUS.

HaoGmronenne anekTposmsa.

MexnpeamMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIeCTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMHd MaTE€MaTHKH,
OMOJ0ruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl YpaBHEHUW, JHMHEWHAs (QYyHKIuS,
napaboia, runep6osa, ux rpadMKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABMXKEHHE B XKUBOW mpupoje, nuddysus, ocMoc,
TEII000MEH KMBBIX OPTaHM3MOB (BH[bI TEIUIONEpEaayuu, TEIUIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEUIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU WU



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOIUTUYECKAS IUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHWE IBUKEHUN C HMCHOJIB30BAHMEM MEXaHH3MOB,
Y4ET TpEHUS B TEXHUKE, NOAIIWIHUKH, HCIOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrUe), JABUTATelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJYYCHUS] COBPEMEHHBIX MAaTEpHATIOB, B TOM YHUCJIE HAHOMATEpPHUAJIOB, W
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DIJIEKTPONpPUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIIbHBIEC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznea 4. DiiekTpoaMHAMHUKA

Tema 3. Maznumnoe noe. I1eKmpomMazHUMHAA UHOYKYUSA

[ToctostHHBIE ~ MarHuThl.  B3aumoaelcTBUME  IMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM HHAYKUMH. [IpuHouMn cyneprnosuuuu
MAarHATHBIX NOJIed. JIMHUM MarHuTHOM WHAYKUWH. KapThHa JIWHHWI MAarHUTHOU
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTwHa JIMHAW WHIYKIUU
MAarHUTHOI'O TOJS JUJIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIKHA ¢ TOKOM. OnbIT Jpcrena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb ¥ HaIPaBJICHUE.

Cuia Jlopenua, €€ Monyib U HanpaBieHue. [IBikeHne 3apsKEHHON YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMAarHMTHOW MHAYKUMHA. [lOTOK BEKTOpa MAarHUTHOU
MHOYKUAHW. OJEKTPOABIKYINAS CUla HWHAYKOMH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu apanes.

BuxpeBoe nsnekTpuyeckoe Moje. DICKTPOABIKYINAS Cuia HHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

ITpaBuio Jlenua.

NHayKTUBHOCTh. SIBIEHME CaMOMHIYKIMH. OJIEKTPOJABHKYIIAs Cuja
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudecknue yCTpOHMCTBA U MNPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIE
MArHUThI, BJEKTPOMATHUTHI, HJEKTPOJBUTATENb, YCKOPUTEIH DSJIEMEHTAPHBIX
YacCTHULl, MUHIYKIIMOHHAS NIEYb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE AIICKTPOHHOIO ITyYKa MarHUTHBIM MOJIEM.

JIMHUY MHIYKIMA MarHUTHOTO TOJISI.

B3auMmopelicTBrE IBYX MTPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuiel JIopeHa Ha HOHBI AJICKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[TpaBuino JleHua.

3aBUCHUMOCTD JJICKTPOJBHKYIIEH CUJIbI MHAYKIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITIOTOKA.

SIBneHrEe CaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomoi

N3yyeHne MarHuTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanue qelCTBUSA MOCTOSHHOIO MarHUTa HA paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

Pa3neua 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojaedbanus

KonebarenpHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEOaHUS.
["apmonnyeckue konedanus. [lepumon, vacrora, amrummryga u (aza koneOaHU.
[IpyXMHHBIN MasTHUK. MaTeMaTHYECKU MAsTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AIEKTPOMAarHUTHBIMU KoJjiebaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
HHEPrUM B UJEATBHOM KO0JIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarolux KojeOaHUsX. BbIHyX /I€HHbIE MEXaHUYECKHE
kosie0anus. PezoHanc. BoiHyKA€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUs!.

[lepemennblii TOK. CHHYyCOMAAQIBHBIM NEPEMEHHBIM TOK. MONIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE U JACHCTByIOlee 3HAUY€HHE CHUJIbl TOKa U
HaIpPSHKEHUS.

Tpancopmarop. [IponsBoacTBo, nmepenavya u noTpedICHUE IIEKTPUUECKON
JHEPrur. DKOJIOTMYECKUE PUCKU NPHU NMPOU3BOACTBE AEKTposHepruu. KynpTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JIEKTPUUECKUUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATEIbHOW CUCTEMBI (MIPYKUHHBIN WU
MaTEeMaTUYECKU MASITHUK).



HaOGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBaHue CBOMCTB BEIHYXACHHBIX KOJICOaHHIA.

HaOnronenue pezoHanca.

CB00OO/IHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHus!.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSIKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCIIEIOBATENIBHOM COEAUHEHUHM PE3UCTOPa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopenb TUHAN AIEKTPOIIEPENAUH.

Yyenuueckuui osxcnepumenm, nabopamopsie pabomoi

HccnenoBanre 3aBUCUMOCTH MEPHOJA MajbIX KoJieOaHUM rpy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO TOKa B LENM W3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUNIHble 60IHb

Mexanuueckue BOJIHBIL, ycCloOBHS pacrpoctpaneHud. l[lepumon. CkopocThb
pacnpocTpaHeHuss W JJMHA BOJHBL [lomepedHble W MPOJOJbHBIE BOJIHBI.
HNuTtepdepenus u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3Byka. I'poMkocTh 3Byka. Beicota ToHa. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakims,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JI€KTPOMarHUTHBIX BOJH. [IprMeHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3M U TENEBUICHUA. Paguonokarusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHru4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEIAULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U pacrpocTpaHeHHE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenune unrepdepenimm u mudpakiuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBS3UM T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOM U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB — JJIEGKTPOMArHUTHBIX  BOJIH: OTpaKEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uaTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENHOE pacnpoCTpaHEHUE CBETAa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKoHbI oTpaxkeHus cBeta. [locTpoeHue n3o00pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenominenue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIFOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee orTpaxeHue. I[IpenenpHbId yroa HOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxxHbIN cocTa Oesoro cseta. L{Ber.

ColOuparome u pacceuBaromiue JuH3bl. ToHkas suH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKash CHjia TOHKOM JuH3bl. IlocTpoeHue wuzoOpaxkeHHil B
coOMparoluMx U paccerBaroluX JuH3ax. DopMyiia TOHKON JUH3BL. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenespl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HCTOYHHKH.
VYcnoBusi HaOMONEHUST MAaKCUMyMOB M MHHHUMYMOB B HMHTEpP(EpPEHIIMOHHOM
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaknuonHas peméTka. YciaoBue HaOIOACHUS
IJIaBHBIX ~ MakKCUMyMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOTO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHUYecKue YCTPONCTBa M MNPAKTUYECKOE NPUMEHEHHWE: OYKH, JyIa,
¢doToanmapat, NPOEKIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAKEHHWE U TPEIOMIIEHUE CBETA.
OnTuyeckre mpuoOpHI.

[TonHOe BHYTpeHHEe oTpaxkeHrue. Mojelib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Hab6mronenune narepdepeHImm cpera.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyyeHue crekTpa ¢ MOMOUIBIO IPU3MBI.

[TomydyeHue criekTpa ¢ TOMOIILI0 AUGPAKIIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomsi



W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.
HccnenoBanue cBOMCTB M300paXeHUI B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clleNUAJILHOI TEOPUHM OTHOCHTEIBLHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynatel
CIICLIMAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHUE
JUTVHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YAaCTUIBI.

CBs13b Macchl C SHEPrUEl U UMITYJIbCOM PEIIITUBUCTCKON YAaCTUIBl. DHEPTHUS
TTOKOS.

Pasznen /. KBanToBas ¢pusuka

Tema 1. dnemenmut K6aHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEpruu GOTOHA C €ro YacTOTOU. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue pororpdexra. Onbitel A. I'. CroneroBa. 3akOHbI
doToapdexra. YpaBHenue OiiHmuTerHa 111 poroaddekra. «KpacHas rpaHuia»
dboTorddekra.

JHaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpPOHCTBA W MPAKTHUUECKOE MpPUMEHEHHE: (OTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YyCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poTodddekTa.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
ITmanerapHas Mmogmens aroMa. Ilocrynmatrel bopa. M3imydyeHune U moriiomeHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS PHEPruu Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBoOVicTBa yacTul. Bonnsl ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty aJTU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3TyYEHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHre AIMHBI BOJIHBI JIa3epa.
Habmroienue nuHeiuaThIX CIIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol
Habnrogenue TMHENYaToro Crekrpa.
Tema 3. Amomnoe s0po
OKCIEPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpOEHHUS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
paanoakTuBHOrO wu3nyuyeHus. CpoiictBa anbda-, OeTa-, ramMma-U3JIy4EHUS.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE NpoTOHA M HeWTpoHa. HykionHas moxens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3U HYKJIOHOB B sajipe. Anepubie cuibl. Jlepekt maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepnwiii peaktop. TepmosiaepHslii cuHTe3. [IpoOaeMbl M TMEPCIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DinieMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHIaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUPA.
TexHuyeckue yCTporuCcTBa U NMPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
Buiibcona, s1epHblil peakTop, aToMHas boMoa.
Jlemoncmpayuu
CY€TUrK HOHU3HUPYIOIINX YaCTHULL.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol
HccnenoBanre TPEKOB YacTULL (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3qusi, sSpKU€ 3BE3MBI, IUIAHETHI, UX BUIUMOE
TIBADKEHUE.

ConHeyHas cucTema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruu CojHIla U 3BE3L.
3BE3/7IbI, UX OCHOBHBIC XapaKTepPUCTUKHU. JlparpaMma «CHeKTpajdbHBIM Kiacc —
CBETUMOCTB». 3BE3NIBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJISI 3BE3]] TVIABHOW IMOCJEAOBATEILHOCTH. BHYTpeHHEe cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CosHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nBmxenue CoJyiHLIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa006sma. Paz0oeranne rajakTuk.
Teopus bosbioro B3pbIBa. PEIMKTOBOE U3ITyUECHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus

HaOnroneHus: HEeBOOPYKEHHBIM TJIa30M C KCIIOIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI ONPEeSICeHUs MOJI0KEHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31isd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianer, Mneunoro [TyTu.

O0o01maroiee NOBTOPEHME

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COI[MAJILHOM M 3TUYECKOU cepax AeATebHOCTU YEJIOBEKA, POJIb U MECTO (PUBHKHU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOU KapTHHE MUpPA, poib (PU3UUECKON TeOpun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBSI3U

Nzyuenue kypca gusuku 0a30Boro ypoBHs B 11 kiacce ocyliecTBIs€TCS C
YYETOM COAEPKATENBHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPhl U UX IMPOEKIMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKKH TMOJ00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX PUTYp B 00bEMa Tell.

bBuonocus: snektpuyeckue SIBICHUS B JKMBOW NpUpOJE, KojedaTeabHbIE
JIBUKEHHS B )KUBOW NPUPOJAE, ONITUUECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTALIMYECKON PEMIETKH, CIEKTPaIbHBIN
aHaJn3.



l'eocpagpua: MarHUTHBIE TOJMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNad, TIEHEpaTop IEPEMEHHOro TOKa,
AJIEKTPOJBUTATENb, WHAYKUMOHHAS I€4Yb, pajap, PaJAUONPUEMHUK, TEIEBU30D,
aHnTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapesl.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (6a30BbIN YPOBEHB) MOJDKHO OOECIEUYHTH TOCTIDKCHHE CIIETYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS YUEOHOro mpeameTa «Pu3nKa» JOJKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaloOIIUXCS PYKOBOICTBOBATHCA
C()OPMUPOBAHHON BHYTPEHHEH MO3ULMENH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUECHTALIMN, TO3UTUBHBIX BHYTPEHHHUX  YyOEXJCHMH, COOTBETCTBYIOLIMX
TPAIUIIMOHHBIM IEHHOCTSM POCCHUHUCKOTO OOIECTBA, PACHIMPEHUE KUIHEHHOTO
OTbITa U ONBITA JIEATEIHHOCTH B MPOIECCE PEaM3allMd OCHOBHBIX HAIpaBICHUN
BOCIHUTATEIbHON JAESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOr0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UITUN 00YUAIOIIeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

OPUHATUE  TPAJWLUOHHBIX  OOLIEUETOBEYECKUX  TIYMAaHUCTHUYECKUX U
JEMOKpPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpEcax Ipa)kIaHCKOIo
o011ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3ally;

yMEHHE B3aMOJICHCTBOBATH C COIMATBHBIMU HHCTUTYTaMH B COOTBETCTBHUH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTapPHOUN U BOJIOHTEPCKOU AEITEITHHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH POCCHUICKOMN TPaXIAHCKON WJICHTUYHOCTH,
aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTHKCHHSIM
POCCUICKUX YUEHBIX B 001acTU GU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHWE JTUYHOTO BKJIaJ1a B TOCTPOCHNE YCTOWYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCITUTAHMA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA,
npucymero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCTIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHaNIbHON NeATEIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPILIaTh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JIOrH4eCKOT0 BOCIIMTAHMSI:

C(POPMHUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYyphl, OCO3HAaHUE TJI00ATBLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICVCTBUI B OKPYXKAIOILEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEYECTBA,;

pacHIMpEeHHE OMNbITa JEATEIBHOCTH HKOJIOTMYECKOM HAIpPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO TIO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GPU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, TOTOBHOCTH B IPOLIECCE
u3yyeHus:  (U3MKA  OCYILUECTBIISATh  NPOEKTHYID M HCCIIEI0OBATEIBCKYIO
NEeATEIbHOCTh HHIUBUIYAJIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIe 1eliCTBUS
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyallu3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEeNeNATh IEIU IEATEebHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHMUS;
BBISIBJIAT ~ 3aKOHOMEPHOCTHM M MPOTHUBOPEUUST B  pPacCMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ yUYETOM aHaM3a WMEIOIINXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCIOBHSX  PEABHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIJICHUE MTPU PEIICHUH KU3HECHHBIX MTPOOIIEM.
ba3oBbie ucciieqoBaTe/ibCKHue AeHCTBUS:
BJIaJICTh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMU
busznueckoil HayKu;



BJIaJIETh HAaBbIKAMH y4e€OHO-HCCIIEI0BATEIbCKONW U MPOEKTHOW JESITeIbHOCTH
B 0071aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIEHOMY MOMCKY
METOJIOB pelIeHHs 3a7ad (PU3UUECKOro COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOOB TIO3HAHUS;

BIaJeTh BUAAMU JEATEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHUA, €TI0
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYyaIlUAX, B TOM YHCJIE MIPU CO3/IaHUH YUEOHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBISIBISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJlH3HpOBATh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pPEIIeHHs, HAXOIUTh apryMEHTHI I JIOKa3aTelIbCTBA
CBOUX YTBEPKJIEHUI, 3a]1aBaTh apaMeTpPhbl U KPUTEPUH PELICHHUS;

aHATM3UpPOBaTh IOJyUYEeHHBbIE B XOJ€ PpEUICHUs 3aJaud  pPe3yJbTaThl,
KPUTUYECKH OIICHHWBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYJMpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JeSITETLHOCTH, B TOM YHCIIE TIPU U3yUeHUH (DU3HKH;

JlaBaTh OIEHKY HOBBIM CHTYaIIUsIM, OIICHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCHTh 3HaHWA 10 (U3NKE B TPAKTHYECKYIO 00JacTh
KHU3HEICATEITbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, MIPeIaraTh OPUTUHAIBHBIE TOIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, IOMTYCKAIOIINE AIbTePHATHBHBIC PEIICHUS.

Pabora ¢ ungopmanmei:

BJIJICTh HABBIKAMH TIOJYYCHUs MH(POpPMAIUU (PU3HUYECKOTO COJCpKAHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATh IIOUCK, AaHaJH3,
CHCTEMATH3AlMI0 M HMHTEPIPETAUUI0 WH(GOPMAIMKM Pa3IHYHBIX BUAOB U (opm
pEICTaBICHMS,;

OLIEHMBATh JIOCTOBEPHOCTH HH(POPMALIUH;

UCTIONB30BaTh  CPENCTBA MH(POPMALMOHHBIX Y  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3alMOHHBIX
3a71ad ¢ COOJIOJICHHEM TpeOOBaHWN SPrOHOMHMKH, TEXHUKH OE€30I1acCHOCTH,
THTHCHBI, PECypCcOCOCpekKCHHs, TIPAaBOBBIX W  JTUYCCKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3lIaBaTh TEKCTHl (PU3UYECKOTO COJEP)KAHHS B PA3IUYHBIX (opmarax c
y4€TOM Ha3Ha4YeHUs HH(OPMAINH U 1IeJICBOW ayAUTOPUH, BBIOMpAsk ONTUMAIBHYIO
dbopMy npeacTaBICHHS U BU3YTU3AIHH.

KoMMmyHuKaTHBHBIC YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha YypoKax (U3UKK HU BO BHE-YpPOUHOU
NeSITENIbHOCTH;



pacno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallMii M  CMsr4aTh
KOH(DJIUKTHI,

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOKO TOUYKY 3pPEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIMBUIYAJIBHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh [E€JIM COBMECTHOM  JIEATE€IBbHOCTH, OpPraHu30BBIBATH U
KOOPAMHHUPOBATh JEUCTBUS MO €€ NOCTUKEHHUIO: COCTaBIATh IUIAH JACHCTBU,
pacnpeneniaTb poid C y4€TOM MHEHUIHl y4YaCTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa M KaXXIOr0 YYacCTHHKAa KOMAaHJIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBATh HJEH C I[O3ULIUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TMOBEICHHE B Pa3JIMYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBISTh MMO3HABATENIBHYIO JCSITEIBHOCTh B 00JACTH
GU3MKK U aCTPOHOMHHM, BBIABISATH MPOOJEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATEIILHO COCTABJIAITh IIJIaH PEIICHHS PacUYETHBIX W KadeCTBEHHBIX
3aJ1a4, TUTaH BBIMIOJTHEHUS MMPAKTHYECKONW padOTHI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

pactMpsITh paMKH y4eOHOTO TpPEeAMETa Ha OCHOBE JTUYHBIX MPEANOUYTCHUI;

Jenatb OCO3HAHHBIM BBIOOpP, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN M KYJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, SMOIMOHAIbHbIN MHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTHh KOPPEKTHBBHI B JESTEIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HAaBBIKAMH  [IO3HABATEIIbHONW  pedieKkcMr KaKk  OCO3HAHUS
COBEpIIIACMBIX JICWCTBHMH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YJBTaTOB U
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI pedIEKCUU SISl OLIEHKH CUTYallluu, BHIOOpa BEPHOTO
pEIIICHNS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHUS MO HX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI W apryMEHThl [JPYrUX TMpU aHallu3e pe3yJbTaToB
JESITENIbHOCTH;

MpUHUMATH ce0sl, TOHUMas CBOU HEAOCTATKH U JIOCTOWHCTBA,;

NPUHAMATh MOTHUBBl W aPTyMEHTHl JPYTHUX TMPH aHAJIM3€ Pe3yIbTaToB
NeSITeTbHOCTH;

MIPU3HABATh CBOE TPABO M MPABO JAPYTUX HA ONIHOKH.

B mporiecce moCcTIKEeHHsI JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS IPOTPAMMBI
no ¢u3uKe JIsI YPOBHS CpEAHEro OOIero oOpa3oBaHHUs Yy OOYYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, IpeInoiararoIun
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUSs, BKJIFOYAIOUIETO CIIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTUA COOCTBEHHOM SMOIIMOHAIILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATDH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aJallTUPOBAThCI K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpEMJICHUE K JIOCTHKEHUIO LETU U
ycrnexy, ONTHMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATFHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTh €ro TMpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCThH BBHICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPE/IMETHBIE PE3YJIbTATHI

K konmy oOyudenuss B 10 kJjiacce mnpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojb U MeCcTO (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTEMa OTCYETa, aOCOIOTHO TBEPIOE TEIIO,
WJICaJbHBIN a3, MOJEIIM CTPOEHHUS T'a30B, JKUIAKOCTEW U TBEPIBIX TEJ, TOUECYHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1ay;



pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
DNEKTPOAUHAMUKHK:  PAaBHOMEPHOE W PAaBHOYCKOPEHHOE  MPSMOJMHEUHOE
JBUKEHUE, CBOOOJHOE MAJICHHE TeJ, JIBHJKEHHE II0 OKPYXHOCTH, HWHEpLMS,
B3auMozeicTBue Tel, qudpQy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE JKUIKOCTEN
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArpeBaHUU (OXJIAXACHUHN), TEINIOBOE
paBHOBECHUE, HCIApPCHUE, KOHIEHCALWs, IJIAaBJIICHUE, KPUCTAJUIM3aLUs, KUIICHUE,
BJI&KHOCTH BO3/lyXa, TOBBIICHUE TaBJICHUS ra3a IPU €r0 HArPEBAHUU B 3aKPBITOM
CoCyle, CBs3b MEXIYy IapaMeTpaMud COCTOSHMA ra3a B HU3oIpoleccax,
JIEKTpU3aLus Tell, B3aUMOJECHCTBUE 3aps10B;

OIKCBHIBATh MEXAHUYECKOE JBUKECHHUE, WUCIONIB3YsSd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IIyTh, IEpPEMEIIEHUEe, CKOPOCTh, YCKOpEHHE, Macca Tejla, Cuia,
VMMITYJIbC TE€JIa, KHHETUYECKasl dHEPIrus, NMOTCHIHAIbHAS dHEPIUs, MEXAHUYECKas
paboTa, MexaHMuYecKas MOIIHOCTb, MpPH ONHCAHUM MPABWIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBbIX BEJIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXoJuTh (OPMYJIbl, CBA3BIBAIOLINE JTaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBATh M3YyYECHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHMUS,
UCHOJNB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHME Tra3a, TeMIeparypa, CpenHss
KMHETUYECKash SHEPIUsl XaOTUYECKOI0 IBHKCHUSA MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHSAA HHEprus, padoTa rasa,
KO3((PUIIMEHT TMOJE3HOr0 JAEUCTBUS TEMJIOBOTO JBHUTATElNsA; MpPU ONUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (PU3MYECKUN CMBICI HUCIHOJB3YEMBIX BEJIMYHMH, HX
0003HaUYEeHUS U CEIUHUIBL, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIHMUMHAM;

ONMCBHIBATh U3YYEHHBIE DIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJICHHSI (ITPOLIECCHI), UCTIONB3Ysl (PU3NYECKHE BEJIMYMHBI: AIEKTPUUECKUHN 3apsij,
AIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs1, IOTEHIIMA, Pa3HOCThb IMOTEHIUAJIOB;
OpU ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYeHMs] M EIUHHIIbI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIMUUHAMM;

aHANM3UPOBaTh (PU3MYECKHE MPOLECCHl U SABJICHMS, UCTOIb3Ys (HU3UUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TAroreHus, I, II u III 3akonsl HeroToHA,
3aKOH COXPAHEHMs MEXAHUYECKOM DJHEPIUM, 3aKOH COXPAHEHHs HMILYJIbCa,
INPUHLAIN CYNEPHO3ULUA CHUJI, NPUHLUII PAaBHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMS BELIECTBA, Ia30BbIE
3aKOHBI, CBA3b CPEOHEN KMHETUYECKOW DHEPIrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOIOTHON TeMIlepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
DJIIEKTPUYECKOro 3apsAna, 3akoH KysioHa, mpu 3TOM pasinuyaTh CIOBECHYIO



(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKECHHE W YCIOBHS (TPaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziinyaTh YCIOBHUS MX O€30MaCHOTO MCMOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HCCIEAOBAHUIO (PU3UYECKHUX SBJICHUU U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh TpoOsieMy/3aady W THUIOTE3Y YYeOHOTO OKCIEPHUMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHMS, MPOBOAWTH OMBIT W
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYMH, MIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W HWCIIOJIB30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

WCCJIENOBATh  3aBHCHUMOCTH  MEXIy (GU3HMYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM, MpPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOJTYYEHHOM 3aBUCHUMOCTU (PU3NYECKUX BEIUYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MUCCIICIOBAHNS,

coOJro1aTh MpaBuiaa 0€30MacHOTO TpyJa MpU MPOBEICHUM UCCIIECIOBAHUN B
paMKax y4eOHOro »SKCIEpPUMEHTa, YYEOHO-MCCIEAOBATENIbCKOM M MPOEKTHOMN
JESATEILHOCTH C MCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000pyI0BaHUS;

pemath pacu€THbIC 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJETbIO,
UCITONTB3YS (PU3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a1a9d
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATh (U3MUYECKUE BETUUYHHBI U (HOPMYJIBI,
HEOOXOaAUMbIC I €€ pElIeHHs, MPOBOJIUTh PACU€Thl W OILIEHUBATh PEATHHOCTDH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIECCKON BEIIMYNHBI,

pemaTh KaueCTBEHHBIC 3a]a4H: BBHICTPAWBATh JOTHICCKA HETIPOTHBOPECUNBYIO
IEMOYKY PACCYXKJIEHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIIONIb30BaTh  MPU  PEIIEHWH  y4eOHBIX  3aJady  COBPEMECHHbBIC
UH(OPMAITMOHHBIC TEXHOJOTHH JUTSI IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIAN
U TpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIPHON MH(OpMaIuK, MOTyYeHHOU U3

Pa3TMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyt0 HH(OPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUECNPOIICCCOB  OKPYXKAIOMIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHI;

WCITIOJI30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3MKE B TIOBCETHEBHOM KU3HU
JUTsl oOecTieueHrsi 0€30MMacCHOCTH TpU OOpaIeH!uH ¢ TPUOOpaMU M TEXHUYECKUMHU



YCTPOMCTBAMM, NI COXPAHEHUS 3I0POBbSI U COOJIIOIEHUSI HOPM 3KOJOTHUYECKOIrO
MOBEACHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B Tpynmne C BBIIOJHEHUEM pa3IMYHBIX COIUMATIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYINIbl, PALMOHAIBHO PpACIpenessaTh OO0S3aHHOCTH U
IJIAHUPOBATH JICSITEIIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIeKBAaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K kxoHny oOyuenus B 11 kjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHarOIIMXCSl YMEHHM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YyHOW KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh M €IMHCTBO
(bu3MYECKOi KapTUHBI MUDA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3UUECKUX MOJETeH:
TOYEUHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO f]ipa MPHU PEUICHUU (PU3NUECKHUX
3ajay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSACHSITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHN M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi POBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aMMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsij, SJCKTPOMArHUTHBIE KOJCOaHUsS U
BOJIHBI, MPSMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTeppepeHus, audpakuuss © TNOJApU3alUs CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3¢dexT (hoTorddeKT), CBeTOBOE TaBlICHHE, BOZHUKHOBECHHE
JUHEWYAaTOro CHEKTpa aromMa BOJIOPOJIa, €CTECTBEHHAss M HUCKYCCTBEHHAs
PaANOAKTUBHOCTD;

OMKUCHIBATh M3YUYCHHBIC CBOMCTBA BEIECTBA (DJIEKTPUUECKUE, MArHUTHEHIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTH  PAa3jIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), HUCIOJIb3Ys (PU3MYecKrue BEITUYHMHBIL:
ANEKTPUYECKUIN 3apsill, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSIKEHUE, BJIECKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIDKYIIAsl Cuila, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisL, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTH
KaTYIIIKU, SHEPTUs AJICKTPUUYECKOTO0 M MArHUTHOTO TMOJieH, MEPUOJ W YacToTa
KojeObaHnii B KoyseOaTeTbHOM KOHTYpE, 3apsijl W CHia TOoKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsSHUE U
ONTUYECKasl CHWJIa JIMH3bI, TIPU OINHCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUIN
CMBICI HCIIOJb3YEeMbIX BEJIMYMH, HMX OOO3HAYCHUS U €JAUHUIIBI, YKa3bIBaTh
dbopMymbl, CBS3BIBAIONIME JaHHYH (U3MYECKYI) BEJIMYMHY C JIPYTUMHU
BEJIMYUHAMU;



ONMUCBHIBATh H3YyYECHHBbIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOIb3YS
bu3NYecKue BEJIMYHMHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUOJ MOIypactaaa, YHEPTUs CBSI3H
aTOMHBIX SI7IE€P, TPU OINMCAHUM TPABWIHHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHUS] U E€AUHUIIBI, YKa3biBaTh (HOPMYJIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHATM3UPOBAaTh (PU3MUECKHUE MPOIECCHI U SBJICHHSI, UCIOIB3YS (HU3UIECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U NapaJLIEIbHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKoH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIWH, 3aKOH MPSMOJMHEMHOrO PaclpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHIITEHHA s (oTodddekra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAaHEHUsI MUMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MacCOBOTO 4HMCIa, MOCTylaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHUE W YCJIOBUA (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJIsI TPOBOAHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopeHia;

CTPOUTh W OIKCHIBATh M300pAXKEHUE, CO3/aBAEMOE ILUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI 10 MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUU U
MPOIIECCOB C HCIMOJB30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHU: MpPU ITOM
dbopmynHpoBaTh IpobiieMy/3agady W THUIIOTE3Y Y4YeOHOTO OSKCIIEPHUMEHTA,
coOupaTh yCTaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT W
(bopMyIHUpPOBATH BHIBO/IHI,

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIH30BAHUEM
OpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJE TAOJIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0IaTh MpaBwiia 0€30MacCHOT0 TPyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW W TMPOEKTHOM
JEATEIIbBHOCTH C HCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3a7a4dl C SBHO 3aJlaHHOW (DU3WYECKON MOJEIbIO,
UCIIOJIB3Ys (PU3MUECKHE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIHM3a YCIOBUS 3a/1a4H



BBIOMPATh (PU3UYECKYIO0 MOJEINb, BBLACTATh (DU3MUECKUE BETUUMHBI U (OPMYIIHI,
HEOOXOUMbIC NIl €€ pElIeHUs, MPOBOIUTH Pacu€Thl U OICHUBATh PEATbHOCTDH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33Ja4M: BHICTPAUBATh JIOTUYECKU HEMIPOTUBOPEUUBYIO
[IETIOYKY PpacCyXJIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCTOJb30BaTh  MPHU  pEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAaLIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIH
U TIpeJICTaBJICHUS Y4eOHOW 1 Hay4HO-TIOMYJIAPHON MH(POPMALIUH, TOTy4YEeHHOH 13

Pa3IUYHBIX UCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTy4aeMyt0 HHPOPMALIUIO;

OOBACHATH MPUHIUIBI JCHCTBUS MalIMH, NPHOOPOB U TEXHUYECKUX

YCTPONCTB, pa3nyaTh yCIOBHUA X O€30M1aCHOIO UCIIOIB30BaHMs B TOBCEAHEBHON
KU3HUY;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHbBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

UCIIONb30BaTh TEOPETUYECKUE 3HAHMUA MO (U3MKE B TMOBCETHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH NP OOpaIllleHUH ¢ MPUOOpaMU M TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3710pOBbS U COOJIIOICHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPY>KaroLIeH Cpene;

paboTaTh B TpYyIIE C BHIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMOHAIBHO pAacCHpenemsaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne i/ P Konrpoabusie | Ilpakrtnyeckue (cpp )
NMPOrpaMMbI Bcero odpa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Pa3znen 1. DU3UKA U METO/Ibl HAYYHOI'O TIO3HAHUSA
bubmnorexa IIOK
11 ®u3uKa 1 METOIbI HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bu6nmotexka LIOK
21 Kimewarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2:2 Hlemamiia ! https://m.edsoo.ru/7f41bf72
bu6nmoteka [IOK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Pa3nen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBbI TEPMOMHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK
' da30BbIE IIEPEXOBI https://m.edso00.ru/7f41bf72




Hroro no paznemy 24
Paznen 4. JJIEKTPOJANHAMUKA
bubnunoreka LIOK

4+ ICKTPOCTATHRA 10 https://m.eds00.ru/7f41bf72
4. ITocTOstHHBIN MeKTpUYECKUl TOK. TOKHU B 12 bubnuorexa [IOK

' pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72

Htoro mo pa3aeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68




11 KIIACC

KounvecTBO 4yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrpoanusie | IlpakTuuyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. JJIEKTPOAUHAMUKA
MarnuTHOo€ noJie. DIeKTpOMarHuTHas bubnnoreka [HOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro mo pa3aeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
91 MexaHU4YecKue U 3IeKTPOMarHuTHhIE 9 1 bubnmoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHu4eCcKUe 1 JJIEKTPOMarHUTHEIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmunorexa LIOK
23 Orrriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEITUAJILHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATBHON TEOPUU 4 1 bubnuoteka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuoteka [JOK
4.1 DneMEeHThI KBAaHTOBOM ONTHKH 6 httos://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 4 bubmuoteka [{OK




https://m.edsoo.ru/7f41c97¢c

4.3

ATtoMHOE s11po

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

Uroro no pazneny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3SUKU

5.1 DneMEeHTHl ACTPOHOMUU U aCTPOPU3UKU 7 ﬁg{ij?;ln(fee di?)c{_.[r?/lecQ?c
Htoro mo pa3aeny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







HOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4yacon DJIeKTPOHHBbIE

Ne Hdara nugposbie
Tema ypoka Kontposbnublie | IlpakTnyeckue p

n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE

padoThbI padoThbI
pecypchbl
®usuKa — HayKa O IPUPO/IE.
1 Hayunsie MeTZ), bl HOI;HEHI/IH 1 bubmmorexa [IOK
Y . https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEero MUpa
Ponb u Mecto pusuku B

5 (hopMHUPOBaHUK COBPEMEHHOM 1 bubnuotexa [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON eI TEIIbHOCTH JIIOJIEH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBxeHus. [lepemelienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMepHOE NpsiMOTIUHEITHOE 1 bub6nuoreka [LIOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSAMOIIMHENHOE 1 bu6numoreka [LIOK
JBHKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKOpeHHe 1 bubmuotexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BHXEHUE.

7 ﬂinmeﬁne Mare flaanoi/'I TOYKH T10 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Ipunuun orHocurensHocTH ["anumes. 1 Bbubnmuoreka [IOK




MuepuuanbHbIe CUCTEMBI OTCUETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunnun

bu6mmoreka [IOK

9 cyneprno3uiuu cuil. Bropoii 3akoH
ynep H p . https://m.edsoo.ru/ff0c3be8
HrloToHa 11 MaTepranbHOM TOUKU
Tperuii 3axon HeroToHa 17151 bubmmoreka [LIOK

10
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro Tsarotenus. Crna

11 TspkecTu. [lepBast kocMuueckas bubmorexa HOK

(P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadduumeHt tpenus.

13 Cuna crc))n OTI/IBJIeI(-il)I/(II;I npu }IBI/II))KGHI/II/I bubmorexa [JOK

P p https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WUJIU Ta3e
[TocTynarenbHOE U BpaliaTelbHOE

1 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6nmoreka [IOK
MowmenT cunsl. [lnedo cumel. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPAOTO TENA
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmnoreka [IOK
NMitynbc cumbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJIbca. PeakTHBHOE IBIKEHNE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus MaTepruaibHOW bu6nmoreka [LIOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON YHEPTUHN

17 ITorenunanpHas 3HEprus. bubmmoreka [LIOK




[MoreHnunanpHas SHEPTUs YIIPYTO
ne(pOpMHUPOBAHHON NIPY>KUHBIL.
[ToTeHuMabHAs SHEPTHS TeNa BOIH3U
HOBEPXHOCTHU 3eMJIH

https://m.edsoo.ru/ff0c461a

18

IToTenumanbpHbIle U HEMTOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEIOTEHITUAJIBEHBIX CHJI C U3MEHCHUEM
MEXaHUYCCKON SHEPTHH CUCTEMBI TEJI.
3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora
«HMccnenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHECPTHUU
TeJla Ha IPUMEpE PACTSHKEHUS
PE3UHOBOTO XKTyTa»

20

KonTposabHas pabota o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPAHEHHUS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJIIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nBkenue. udpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHHs ra30B, KUIKOCTEN
Y TBEPJBIX TEN

23

Macca monekyn. KonuuectBo
BemectBa. [locrosinHas ABoraipo

24

TermmoBoe paBHOBecue. Temmeparypa
u e€ m3mepenue. [llkana remneparyp




Ilenncus

Uneansueiii raz B MKT. OcHOBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
26 CpeHeN KHHETUYECKON IHEPTUun bubnmoreka [IOK
JIBUKEHUS MOJICKYJ1. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoHn JlanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabora
08 «HccnenoBanue 3aBUCUMOCTH MEXITY
napaMeTpamMu COCTOSHHUS
pa3peKEHHOT0 razay
29 H3onponeccel B UACATBHOM I'a3e U UX bubnumoreka [IOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
croco0OrI e€ n3meHnenus. KonmmdecTBo bu6nmoreka [IOK
30
TEIUIOTHI U paboTa. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
raza
Bbu6nmuoreka [IOK
81 Brywt Temutonepe 2y https://m.edso0.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [IOK
. https://m.edso0.ru/ff0c5¢36
Teruionepenaye. AnuadaTHbIN IpoLecc
33 IIepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK




npupoze. Bropoi 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiictus u K111 TerioBoi

bu6mmoreka [IOK

35
MaIlI1HbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapnao u ero KI1J]

37 DKoJoru4eckue npoodaemMsbl
TETIOPHEPTETUKA

38 O6o6maromuit ypok « MosekyssipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas padora o teme

39 «Monexynspraas puznuka. OCHOBBI Bubmmorexa LIOK

YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCALIUSL. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63h6
AOGCOTIOTHAS U OTHOCUTEIIbHAS

41 BIIQYKHOCTH BO3/TyXa. HachIeHHbIi Brbmmorexa LIOK

Ayxa. IH https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u

42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [LIOK
CBOMCTB KpHUCTAIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHBIC MaTEPHAITBI
[1naBneHue u KpuCTAIU3ALUS.

43 VnenbHas TEIIIOTa IUIaBJIEHUS Brbmrorexa LIOK

A ' https://m.edsoo.ru/ffoc6708
CyOnumarnus
bu6mmoreka [IOK

44
YPaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820

45 OnekTpu3zanus Te. DIEeKTPUIECKUN bubnmoreka [IOK

3apsn. [IBa BU1a SIEKTPUIECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiioB

HpOBOI[HI/IKI/I, JUDJICKTPHUKU U

bubmuorexa [IOK

46 [IOJIVIIPOBOIHUKHU. 3aKOH COXPAaHEHUA
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiaa
B3aunmoneiicTBre 3apsi0B. 3aKOH
47 Kyaona. TodedHBIN 31eKTPUUECKUN buGmnorexa [IOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpssk€HHOCTB 271EKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosunuu bubnuoreka [IOK
ANEKTPUYECKHUX TToNeH. JInHuun https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
Pabota cun anexkTpocTaTuuecKkoro
49 osta. Ilorennman. Paszaocts bubmorexa [JOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHI[NAJIOB
TTpoBOAHHUKH U TUIIEKTPUKH B
50 3J1peKT OCTaTUIECKOM n(f)ﬂe bubmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckast MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMKoCcTh. KoHnencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TUIOCKOTO
52 KOHIEHCcATOpa. DHEPTUd 3apsHKEHHOT'O bubmmorexa LHOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTtopHas padota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMIT 1ENCTBUS U IPUMEHEHHUE
54 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyMHOIo IpuHTEpaA.
DnekTpocTaTH4ecKasl 3aluTa.




3a3eMIIeHHE IEKTPOIpuOOpOB

55

DJIEKTPUUYECKUH TOK, YCIOBUSA €0
cyuectBoBaHusl. [10CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusinenue. 3akoH Oma yist
y4acTKa Lenu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
poBOAHKKOB. JlabopaTopHas paboTta
«3y4yeHune cCMemanHoro CoeIMHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOLITHOCTB AIIEKTPUYECKOTO
Toka. 3akoH Jlxoyins-Jlenna

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 171 OJTHOM (3aMKHYTOH)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJ1C uctouyHuka Toka u
€ro BHYTPEHHETO COMTPOTHUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIeKTpOHHAs MPOBOAMMOCTD TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIJIOB OT
Temmeparypbl. CBEpXIpPOBOAUMOCTD

60

DNEKTPUYECKUN TOK B BAKyyMe.
CBOIICTBA 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAs W
npUMecHas IPOBOAUMOCTh. CBolicTBa
p—n-nepexoza. [lomynpoBoAHUKOBBIE
puoOOpHI

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




DNEeKTpUYECKUM TOK B pacTBOpax U
pacruiaBax 3JIeKTPOIUTOB. bubnmoreka [IOK
62 1
DJIEKTPOJIMTUYECKAS JUCCOLIMAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIIEKTPUUYECKHI TOK B razax.
CaMOoCTOSITeTbHBIN U bubmuorexa [IOK
63 . 1
HECAMOCTOSTENBHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpuuecKkue Npudopsl U
64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [LIOK
npuMeHeHue. lIpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301macHOCTH
65 O0600mmarmui ypok 1 bubnuotexa [JOK
«INEeKTPOAUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o teme
«Qnektpocraruka. [locTossHHBIN bubnuoreka [IOK
66 . 1
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cpeaax»
PesepsHblit ypok. KonTponbHast bubnuoreka [LIOK
67 n n 1
pabota 1o Teme "DIeKTPOJMHAMUKA https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O000mIaonmii ypok 1 bubmmoreka [IOK
o reMam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB 11O 68

[TPOTPAMME




11 KIIACC

KounvecTBO yacoB JIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Bcero Konrpoariibie | Ipaxriieckue fl[;;:eﬂnﬂ sgl?;zzz:feﬂbnme
padoTbI padoTbI pecypest
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop marautHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUU
MaruauTtHoe noJie IpOBOJAHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnuotexa [JOK
BzaumopeiicTBre npoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «M3yuenue 1 1 bubnmoreka [IOK
MAarHUTHOTO MOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOAHUK ¢ TOKOM. Cuita AMriepa.

4 JlabopaTopHas pabota 1 1 bubnmoreka [IOK
«HccnenoBaHue gercTBUsI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYLIYIOCS 3apSDKEHHYIO YacTHILY. 1 bu6mumoreka [LIOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenma
DOnexkrpomarauTHas HHAyKus. [ToTok

6 BeKTOpa MarHuTHOM uuAyKiuu. IC 1

WHAYKIWU. 3aKOH 3JIEKTPOMArHUTHOMN




nHaykuuu Papajes

JlabopaTopHas pabota
«HccnenoBanue sIBJICHUS
ANEKTPOMATrHUTHOW HHTYKITA

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. 31C caMOMHIYKIIUH.
DHeprust MAarHUTHOT'O TIOJIs1 KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE 110JIe

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

TexHuueckue YCTpOﬁCTBa Hn Uux
IMPUMCHCHUC: ITOCTOAHHBIC MAaIrHUTHI,
QJICKTPOMArurThI, SJICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA IICYb

10

O6006maronuii ypok «MarautHoe
noJie. DIeKTpOMarHuTHas UHIYKIUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas paboTa mo teme
«MaruurtHoe 1oJe.
SHGKTpOMaFHI/ITHaSI I/IHleKIII/ISI»

bu6mmorteka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUUECKUE
kosebanus. ['apmoHnueckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHuil.
[IpeBpamienue sHeprun

bu6mmoreka I[IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MabIX KoJiebaHuii rpy3a Ha
HUTH OT JAJTUHBI HUTH U MacChl TPy3a»

14

Konebarenbubiii KoHTYp. CBOOOIHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820




ANIEKTPOMArHUTHBIC KOJIeOaHus B
UeaIbHOM KOJIeOATEIbHOM KOHTYPE.
AHanorust MexxJy MeXaHH4eCKUMHU U
AJIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

15

®opmyna Tomcona. 3akoH
COXpaHEHUs PHEPTUU B UACATBHOM
KoJe0aTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipeacrasnenue o 3aTyxarmux
Kosie0aHusAX. BoiHyX1eHHbIE
MexaHudeckue kosebanus. Pezonanc.
BI)IHY)KIIGHHI)IG QJICKTPOMAriuTHBLIC
KoJie0aHus

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

17

[lepemennsblii Tok. CuHyCOUIaTbHBII
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA U
HaIPsHKEHUS

bu6mmorteka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBomacTso,
nepeava v notpedieHue
JIEKTPUYECKON YJHEPTUN

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE 3JIEKTPUYECKOI O 3BOHKA,
reHepaTopa epEMEHHOTO TOKaA,
JIMHUH JIEKTpoliepenay

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
JIEKTPOIHEPTUU B TOBCETHEBHOM
KHU3HU




Mexanudueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [leproa. Ckopocth

bubmuorexa [IOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ IPOI0ABHBIE BOJIHBI
3ByK. CKOpOCTh 3ByKa. | poMKOCTh bubnuoreka [IOK
22
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbHIE BOJIHBI, KX
23 cBOiicTBa U cKopocTh. [llkamna bubamorexa HOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeleBUIeHUs. Pa3BuTHE CpeICTB
cBsi3u. Pagnonokanus
o5 KonrtponsHas pabota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHEeHOE pacpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceerta. [loctpoenue bubmmorexa [IOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXe€HUI B IIJIOCKOM 3epKalie
[Ipenomnenue ceera. [loaHoe
o8 BHYTpEeHHee oTpakeHue. [IpenenbHblii bubnuoreka [IOK
YIOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUSI
29 JlabopaTtopHas padoTta «3mepenue bubnmnoreka [IOK
[oKa3arelIs MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Moctpoenue n3odpakeHuii B bubnmnoreka [IOK




nuH3e. DopMyra TOHKOU JTMH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabota

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TMH3aX)
Hucnepcus cBera. CoXHBINA COCTaB
39 oenoro ceera. L[pet. JlaboparopHas
pabora «HabmroaeHue aucrnepcun
CBETa»
33 Wntepdepennus ceera. Audpaxius bubnuoreka [IOK
ceera. JIudpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue npubOpsl U yCTPOCTBA U
yCIIOBUS X 0€30MacCHOT0 MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIacCUYeCKOM MexaHuku. [TocTynaTer bubnmnoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH. Eub 10K
nOIMoTeKA
37 3ameJieHre BPEMEHU U COKPAILlEHHE
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMIYJIbC PETSATUBUCTCKON Eub OK
. HOIMOTEKA
38 gacTulbl. CBsI3b Macchl C YHEPrUeH 1 1
HMITY TbCOM. DHEPIHs KOS https://m.edsoo.ru/ffOcfc68
Kontponbnas padora «OnTuka. Eub 10K
3 HOIMOTEKA
39 OcHOBBI crIELIUAJIBHOM TEOPUH

OTHOCUTCIIbHOCTH)

https://m.edsoo.ru/ffOcf6f0




®otonbl. Popmyina [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTICIOBAHNE Eu6 10K
HOIHnoTEKA
4l pororpexta. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl potoddpdekra. YpaBHeHUE
42 BﬁHmTe(IgHa J'(Ile(b(l)OTOB(I)(I;)eKTa bubmmorexa [IOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» hortorpdexra
JlaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. XuMnueckoe IeiicTBHAE Buommozera OK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa H
MPaKTUYECKOE MPUMEHECHHE:
44
($OTORIEMEHT, POTOAATUHK,
CONTHEeYHas Oarapesi, CBETOINOT
45 Pemenue 3a1a4 mo teMe « J€MEHTBI bu6mmoreka I[IOK
KBAaHTOBOU OIITHUKU) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEI
46 Pesepdopna mo paccesHuIo 0-4acTuIl bubmmorexa [JOK
poop p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojens aToma
bu6mmoreka I[IOK
47 IT b
OCTYJIAThL bopa https://m.edsoo.ru/ff0dOafa
W3nydenne u rornomienrne GpoTOHOB
48 big H};[e exone aTOMalluc OJ:[HO?O OBHS Eubmorexa IIOK
P P o P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroil. Bujsl criekTpos
BonroBsle cBoiicTBa yacTHIl. BOTHEBI
. bubmuorexa [JOK
49 ne bpoitns. KopiyckymnsipHo-

BOJIHOBOM ayanu3M. CHOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYYCHUC

50

OTtkpbiTHE PaAUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpeneneHuto cocraBa

PaaOaKTUBHOI'O U3JTYYCHUA

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

51

CgoiictBa anba-, 6eTa-, raMmma-
n3ny4deHus. BiusHue
PaINOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

bu6mmorteka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peaktop. [IpoGiembl, mepCreKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTETHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo sl HaOM01eH!s U
PEruCTpanyy JIEMEHTAPHBIX YaCTHUII.
Kpyrusii cron «®yH1aMeHTanbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nyecKoil KapTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHoro He6a. Co3Be3nus,
SIPKHE 3BE3/1bI, TUTAHETHI, X BUAUMOE
nemwxkenne. CoaHeuyHas cCUcTeMa

56

Comnaue. CoHeuHast aKTUBHOCTb.
Ncrounuk sneprun CosHua U 3B€3711




57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
MOCJIeI0BAaTEeILHOCTH. BHYyTpeHHEE
ctpoenue 38&31. COBpeMEHHbBIC
MIPEACTABIICHUS O MPOUCXOXKICHUH U
spomonuy CotHIIA 1 3BE3]T

58

Muneunsiii [lyTs — Hamma ["anaktuka.
[Tonoxenue u apmxenue CosHua B
lNanaktuke. ['anaktukn. Y€pHbie
JBIPBI B siIpax rajlakTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uzmydenue.
MeraranakTuka

60

Hep CIICHHBIC HpO6J’IeMH ACTPOHOMHHU

61

KontponbHas padora « DeMeHThI
ACTPOHOMUU U aCTPOPHUIUKIDY

62

O6o0maromuii ypok. Ponbs ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YeroBeKa

63

O6o6matomuii ypok. Ponb u mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib
¢buznveckoii Teopun B GOpMHUPOBAHUHU
MPECTaBICHUN O (PU3NYECKOM
KapTUHE MUpa




Ob6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHEpa B 001IIeM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPO/JIE

66 Pe3epBHbIil ypok. MarHuTHOE 1OJIE. 1
DNeKTpOMarHuTHas UHAYKIHS
PesepHblii ypok. OnTrka. OCHOBBI

67 CHeIraaIbHON TEOpUHr 1
OTHOCHUTEJIbHOCTU
Pesepubiii ypok. KBantoBas ¢usuka.

68 DNeMEeHThI aCTPOHOMHUH U 1 bubmmorexa LHOK

P https://m.eds00.ru/ff0d1784
acTpoU3UKH
OBILEE KOJIMYECTBO YACOB I10O 68

[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. ox
penakiueii [lapdentreBoit H.A., AkinonepHoe o61ecTBo «M3aaTenscTBo
«IIpocsemenne»

®dwusnka, 11 kmace/ Msixkumes I'.J1., Byxosues b.b., Yapyrun B.M. nion
penakuueit [TapdentoeBoit H.A., AkuirionepHoe o0iiectBo «M31aTenbCTBO

«IIpocsenieHue.

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

®uzuka. 10-11 knaccel: 6a30BbIM U YIiIyOJI€HHBIA YPOBHU: TUJAKTHUYECKHUE
matepuainbl/ A.E. Mapon, E.®. MapoHn, -Mocksa: [Ipocsemienue, 2021
®wusuka. 10-11 kmacchl: TEXHOIOTHYECKHE KapThl YPOKOB 10 yueOHuKy I'.51.

MskuieBa u ap.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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