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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmuke ©6a30BOr0 ypOBHS Ha YpOBHE CpPETHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOW MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Takxke ¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLIETILIUUA TIpernoJilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copepxanve mnporpamMmbl 10 (U3MKE HAMpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIBHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOyuyeHus, a TaKKE YYUTHIBAET HEOOXOAMUMOCTh pealM3alli MEXIPEAMETHBIX
CBsI3eM (PUM3UKM C €CTECTBEHHO-HAyYHBIMU YYEOHBIMU TIpeaMeTamu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETU U3Y4YEHHsS (PU3HKUM HAa YPOBHE CPEIHET0 OOIIEro
oOpa3oBaHus, TUIAHUPYEMbBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBHIE,
MeTarpeMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[IporpamMma 1o ¢pu3MKe BKIIOYAET:

e [JJAHUPYEMBbIE PE3YyJIbTaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e coziepkaHue yueOHoro npeamera «Pu3nkay» 1mno rojgaM o0yyeHHUsI.

dusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX NPHUPOIBI, BBICTYIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyxaroniemM Mupe. [IKonbHbIN Kypc (GU3UKHA — CUCTEMOOOPA3YIOIIHIA
JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOIBKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB M SIBJICHHWM, H3y4aeMbIX XUMHUEH, OWOJIOTHEH,
dbusmyeckoir reorpaduei W actpoHomMuel. Vcmomp3oBaHME W AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  ONpeAenseT Xapakrep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJYYEHUSI HOBBIX MAaTE€pUalOB C 3aJaHHBIMH CBOMCTBAMH W JIPYTHUX.
N3yuyenue ¢Gu3MKKM BHOCHUT OCHOBHOM BKJaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa oOydaromuxcs, B (HOpMHpOBaAHHE YMEHHH MNPUMEHSThH
HAy4YHbIA METO/I MO3HAHUS NP BHITIOJHEHUU UMHU Y4E€OHBIX UCCIIEI0BAHUM.

B ocHoBy kypca ¢Gu3uku JUisi YpOBHSL CpelHEro ooOiiero oOpa3oBaHUs
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLMIBL €ro
MIOCTPOCHHSI.



Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl KypcC SIBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenmepanuzayuu. B cOOTBETCTBUM C HEMl MaTepuan Kypca (U3MKH
oObenuHEH BOKpYr (Qusnueckumx Teopuid. Bemgymmm B Kypce  sSBISETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mTpeanosiaraeT HUCHOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUYECKONH HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoesa  npuxnaonou  nanpaenennocmu. Kypc ¢Gusuku mpeanosaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHYCCKUX TPHIOKCHHM
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss TOCPEICTBOM BBEJEHUS DJIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOsieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHWKH M TEXHOJOTHUW, a TaKKe OOCYKICHHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKON TeOpUu, poiu (GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, TpaHHUIAX
MPUMEHUMOCTH TCOPUH, JJIS OIHCAHUS €CTECTBEHHO-HAYYHBIX SBICHUA W
IIPOIIECCOB).

CuCTeMHO-IeSTeTPHOCTHBIN TOXO0/ B Kypce (DU3UKHU peanu3yeTcsl Mpexe
BCEr0 3a CYET OpraHU3alUM IKCIIEPUMEHTATBHOU ACSITEIBHOCTH O0YUYarOIIUXCA.
s GazoBoro ypoBHS Kypca (UBUKHM — OTO UCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX JSKCICPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObeIUHEHBI B OOMIUN CIUCOK YUYCHHUYECKHX
MpaKkTUYeCKux padoT. Brifenenne B yka3aHHOM mepedyHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIICCTBIISICTCS YYaCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd M3 OCOOCHHOCTEH IIJITAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm >TOM obOecrneunBaeTcsi OBJIAJICHUE
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHHUsI, HMCCIEIOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbimoe BHUMaHWE ynenseTCs pPENICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM AJia pacy€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7auyd C SIBHO
3aJlaHHOM (PU3UUECKON MOJIEINbIO, MO3BOJISIIOIINE PUMEHSTh U3yYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfeia Kypca, TaK U MHTECTPUPYS 3HAHUSA W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/1ad MIPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OoOBsICHEHHE TpOoTeKaHus (U3MUECKUX SIBICHUW W TPOILECCOB B OKpYXkarolen
XKU3HHU, TpeOyromue BbhIOOpa (U3MYECKONM MOJEIM Il CUTyallud MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuaigbHO-
TEXHUYECKOMY OOecledeHno y4eOHOro mpoliecca 0a3oBbIf ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHUs IOJDKCH U3y4aThCs B YCIOBUSX
MpeAMETHOr0 KaOuHeTa (U3MKU WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOrO IMKia. B kaOuHere (QU3MKU HOHKHO OBITH
HE00X0aUMOe J1abopaTopHOE OO0OpYAOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (GU3NKE YICHHUECKHX MPAKTHUECKUX paboT U JEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JlemoHCTpaninoHHOe o0OopynoBaHue (GopMupyercs B COOTBETCTBUU C
MPUHITUIIOM MHHUMAJIBHON JOCTAaTOYHOCTH ©  00ECIeYMBAaeT IOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMe I0 (HU3UKE KITIOUEBBIX JICMOHCTPAIUHA IS
WCCJICIOBAHMUSI  M3y4YaeMbIX  SBICGHUA W  MPOIECCOB, OMIMMPUUYCCKUX H
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pyIOBaHHE IS YYEHUUYECKHX TPAKTUYECKUX paboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarmuxcs. TeMaTHYeCKue KOMIUICKTHI
7a00paTOPHOTO OOOPY/IOBAHUSI JOJAKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LIETIAMU U3YYEHUST GUBHKHU B 00111eM 00pa30BaHUM SBIISTIOTCS:

e popMupoBaHMEe HWHTEpEca M CTPEMJICHHS OOYydYalOIHUXCSI K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH;

e Pa3BUTHE TPEJCTABICHUN O HAyYHOM METOJE MO3HAHWS U (DOPMHUPOBAHHE
UCCJICIOBATEIHLCKOTO OTHOIICHHUS K OKPYKAIOITUM SBIICHUSIM;

« hopMupoBaHNE HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e bopMupoBaHME yMEHUH  OOBACHATH SIBJICHUS C  HMCIHOJB30BaHHUEM
(Gu3HYeCKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHME TPEACTABICHUN O POJU (PUMKKU IS PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTukeHre 3TuX Lefeld oOecrneurnBaeTcsl pelieHueM CIIeIyIoluX 3a71a4 B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



* IPHOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUAX, BKIIOYAas MEXaHWKY, MOJICKYJSIpHYI0 (HU3HKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

e hopMHpOBaHME YMEHHUH TNPUMEHATH TEOPETHUYECKHE 3HAHUS IS
OOBbsiCHEHUsI (PU3MYECKHX SBJICHHM B TPUPOJAE U JJIA HPUHATHUSA
PAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢OCBOCHUE CIIOCOOOB PEIICHMS PA3TMYHBIX 337ad C SBHO 3aJaHHOMU
¢usnyeckoil MoJeNblo, 3a7ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3anue (PU3NYECKO MO, aIeKBaTHON YCIOBHIM 33/1a4H;

e [TOHUMaHWE (PU3MUYECKHX OCHOB W NPUHIMIIOB JCUCTBUA TEXHHUUECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPY>KAIOILYIO
cpeny;

¢ OBJIAJICHUE METOJIaMU CaMOCTOSITEIPHOTO IIJIAHUPOBAHUS W TPOBEICHUS
(u3nyecKux SKCIEPUMEHTOB, aHaJIM3a U MHTEPIpETalud HHPOpMaIuH,
OTIpe/IeNICHUs IOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

¢ CO3JJaHME YCIIOBUHM NJIs Pa3BUTHSI YMEHHUI NPOEKTHO-HCCIEI0BATEIbCKOH,
TBOPYECKOU J1€ATEIBHOCTH.

Ha wusyuenune ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenyaraempiii B mporpamMme 1o (QU3MKE TMepeyYeHb JIA0OPATOPHBIX H
NPAKTHUECKUX paboOT SBIAETCA PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BBIOOD
IPOBEJCHHUS JTA0OpAaTOPHBIX PadOT M OMBITOB C YYETOM WHIUBUAYATHHBIX
0COOEHHOCTEH 00yUarOIIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

@dusnka — Hayka O mpupone. HaydHble METOIBI MO3HAHMS OKPY’KAIOIIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MopaenupoBanue (pU3MUYECKUX SIBJIEHUA M mpoueccoB. HaydHble rUnoOTE3BI.
dusznveckre 3aKOHbI U TEOpUU. [ 'paHUIIbI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponp u Mecto ¢usuku B (GOpMUPOBAHHUU COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele U IU(PPOBBIE HU3MEPUTEIbHBIE MPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHe. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JIBHIKECHHSL.
Cucrema orcuéra. Tpaekropusl.

ITepemelnienne, CKOpoCTh (CpenHsii CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHHUE MaTepUaJbHOW TOYKHM, MX MPOEKIMM HA OCU CHCTEMBbI KOOPAUHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJUHEHHOE IBIXeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EPEMEIICHHS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOoaHOe nmajieHue. Y CKopeHue CBOOOTHOTO TafCHUSI.

KpuBonmuuennoe  aBwxkeHue. J[BMKeHHME  MATEpPUAIbHOW  TOYKM IO
OKPYKHOCTH C MOCTOSHHOU IT0 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJMHENHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETA, WILTIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIJIOM K TOPWU30HTY U
TOPU3OHTAIILHO.



W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy py ABUKEHNUHN IO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C LIENBbI0 ONPENEIICHUSI MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOLICHHST MEXAY MNYTSAMH, HNPONMACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3ydenue nBukeHus Teia, OpolIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuanmn  otHOocutenbHOCTM — ['aymmmes.  IlepBeii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalIbHOM TOYKU. TpeTuit 3akoH HbproTOHA [U1s MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoOro TtiaroreHus. Cumia Tspkectd. IlepBasg kocMuueckas
CKOPOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (moxost, ckonpxeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEHUS U cujia TpeHus nokos. KoagduuueHt tpenus.
Cwuita cOnpOTUBIIEHUS PU IBUKEHUU TEJa B AKUIAKOCTH WIIN Ta3e.

[ToctynaTenbHoe U BpalaTelbHOE ABMKEHNE a0COJIFOTHO TBEPAOTO TEA.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcmoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: IOAIUITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenune nHepunu.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEJT.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTb CUJIbI YIPYTOCTH OT Ae(opMaIuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOIBEME U MTAJCHUU.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBECHUS TBEPAOTO Teyla. Buibl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Nzyuenne qBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

UccnenoBanne ycinoBHil pPaBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3aKonvl coxpanenus é MmexaHuke

NMmnynbc MarepuanbHOM TOYKH (TeNa), CHUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Heprus MarepuaibHOW TOYKM. Teopema 00 HW3MEHEHHUH
KUHETUYECKOU SHEPTUMU.

[TorenuunanbHas SHEPrusl. [TorennuanbHas SHEprus YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHepruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTenmuanbHple W HEMOTEHIMAJbHbIE  CWibl.  CBA3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C M3MEHCHHMEM MEXAHWYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Ypyrue v Heynpyrue CTOJIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M NMPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATIBLHOM SHEPTUU B KUHETUYECKYIO U OOpPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOTHI CUIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEpPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJgiekyasipHasi pu3nka v TepMOJUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEM UYL ECKOU MeopUU
OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BelIeCcTBA. MOJIENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopens  upeampHOoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJSIPHO-
KHHETHYECKOW TEOpUH HUACAIBHOrO rasa. AOCOJIOTHas TeMmIeparypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHUs dactul rasza. [llkama
temnepatyp KenpBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [ paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckrue yCTPOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnbITel 10 AU PY3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnsITsl, JOKa3bIBAIOLIIE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMO/JICUCTBUSI.

Mopaenb, WTIOCTpUpYOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOLUIME YPaBHEHUE COCTOSHUS MJICAIBHOIO Tasa,
M30IPOLECCHI.

Vuenuueckuii axcnepumenm, 1abopamopnvie pabomsi

OnpeneneHne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHUS pa3pexeHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepMoanHamuueckass cucrteMa. BHYTpEeHHssI dHEpPrusk TEPMOAUHAMUYECKON
CUCTEeMBI U criocoObl e€ n3mMeHenus. KonmdecTBo TemnoTsl U pabora. BHyTpenHss
HEprus  OJAHOATOMHOTO  MJACANbHOrO  Ta3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3NTydeHHE. Y IeJibHasg TEIUIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonsitue 006 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHnue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoieccaMm. ['padpuueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmomuHamuku. HeoOparmmocTh MPOIECCOB B MPHUPOJIE.

TennoBple  MammHbl.  [IpyHIMOBI  AEUCTBHS  TEIUIOBBIX  MAalIWH.
[IpeoOpa3zoBanus SHEpPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3Horo
nevctBus TtemnoBol mamwuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIe3HOTO
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHudeckue yCTpoCTBA U MPAKTHUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEH HSHEPrud Tejla MPU COBEPIICHUH pPaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3[yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUICOIEMOHCTPALIHS).

N3menenue BHyTpeHHEH SHEprUH (TeMIlepaTyphl) Tea MpH Terionepeiaye.

OnpiIT mo anuabaTHOMY paCHIMPEHHUIO0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIISI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3Mepenne ynenbHOM TEMI0EMKOCTH.

Tema 3. Aepezammnbie cocmoanun eewyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue U kKoHJeHcalus. McnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXKHOCTH BO3Ayxa. HachllleHHbI mmap. YenpHas Temiora
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y ieapHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHUE TEIOBOrO OanaHca.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJOTHH MOJIYYEHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenuve npu moHWKEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus v IJIaBJICHUS KPUCTAJUTMYECKOTO BEILIECTRA.

JleMOHCTpalnusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0OTHOCUTENIBHOM BIIaXKHOCTU BO3/TyXa.

Paznen 4. DaekTpoaMHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpu3anus Tel. OJNEeKTpUYecKUuil 3apsn. JlBa BHIA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, IAUAIEKTPUKU M TOJYNPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3aps0B. 3akoH KyioHa. TodeuyHbIi 2IEKTPUYECKU 3apsi.
Onextpuyeckoe rmnone. Hanpsoxk€HHOCTh 3yekTpuueckoro mnois. I[IpuHuun



CYNEPHO3ULIUNA IEKTPUYECKUX Tosen. JIMHMKM HanpsKEHHOCTU 3JIEKTPUYECKOIO
TOJIS.

Pabora cun  anektpocratmdyeckoro  moss.  [lorenuwman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
Jusnexkrpuueckas MpOHULIAEMOCTb.

OnexktpoémkocTh. KonaeHcarop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpA.
OHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.

TexHuyeckre yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTATHYECKass 3alluTa, 3a3€MJIEHHUE JIJIEKTPOIPHUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

VY CTpONCTBO ¥ TPUHLIAI AEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrEe HA3IIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTM IIJIOCKOTO KOHJIEHCAaTopa OT IUIOUaax
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apspKEHHOI0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopnvie pabomsi

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit 3nekmpuyeckuit mok. Toxu 6 paznuunuix cpeoax

DJIEKTPUYECKU TOK. YCIIOBHS CYHIECTBOBAHUS SJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOAHHBIN TOK.

Hanpsixkenue. 3akon Oma 11 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIICEHHUE. Y IETBHOE COMNPOTUBIICHUE BEILIECTBA.
IlocnenoBarensHOE, MAPAIIIENBHOE, CMELIAHHOE COEAMHEHNE IPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomrHOCTD
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsA CHAJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akoH OMa 1151 MOJTHOM (3aMKHYTOM) AIeKTpuueckoit nenu. KopoTtkoe 3aMbIKaHuE.

ONEeKTpOHHAss  NPOBOJMMOCTH  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHas u MIpUMECHAs IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPHUOOPHI.

DONeKTpUYecKHuid TOK B  pacTBOpax W  pacIulaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTAYECKAS] AUCCOLHUALMS. DIEKTPOIH3.



DneKkTpudeckuii TOK B Trazax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHHME: aMIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBII TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cruiibl TOKa U HAMPSKEHMSL.

3aBUCUMOCTh CONPOTUBIICHUS LUUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuania.

CmenianHOE COETMHEHUE IPOBOHUKOB.

[IpsmMoe w3MepeHue DIEKTPOABHXKYIIEH Ccuiabl. KoOpoTkoe 3aMblKaHuE
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

HckpoBoii pa3psn 1 MPOBOAUMOCTD BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydenune cMemanHoro COeIMHEHUS PE3UCTOPOB.

W3mepenne 3JIEKTPOABMKYIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETrO
CONPOTHUBJIEHUS.

HaOnronenue snexrposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
YY4ETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puamyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JUHEHHas (QyHKUus,
napabona, runep6osia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanudeckoe IBWKEHUE B >KMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHM3MOB (BUIBI TEIUIONEPEIAaUH, TEIJIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



razoB, D3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTHYECKAS] AUCCOLIMAINSA,
raJlbBaHUKA.

l'eocpaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE IBUIKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, IOJIIUIIHUKN, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U Jpyrue), IBUTATENIb BHYTPEHHETO
CropaHusi, mapoBasi TypOWHa, OBITOBON XOJOIUIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOpOB,
KCEPOKC, CTPYWUHBIN IPUHTED, ANEKTPOHATPEBATEIbHBIE puOOPHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KJIACC

Pasznen 4. DieKTpoAMHAMHKA

Tema 3. Maznummnoe none. I1eKMpOMaAZHUMHAA UHOYKYUSA

[TocrostHHbIE  MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHAyKuuu. I[IpuHuun cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe 10J€ TPOBOJHMKA € TOKOM. KapTuHa JMHUM WHIYKUUAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ Mony/b U HanpasieHUe. JIBUKeHUE 3apsKEHHON YacTHUIIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHMEe 3NEKTPOMArHUTHOM WHAYKOUU. [loTOK BekTOpa MarHUTHOU
WHAYKIAW. OJIEKTPOABIKYIIAS CHJIA HWHIAYKIUH. 3aKOH DSJICKTPOMArHUTHOMU
nHaykuuu @apanes.

BuxpeBoe nsnexktpuyeckoe moje. DIEKTPOABWXKYIIAs CWia WHAYKUIHUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[Ipasuio Jlenna.

NHnykTUBHOCTh.  SIBJIEHME CaMOMHIYKUHMH. OJIEKTPOJBIKYIIas CHIIA
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHudeckrue yCTPOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: TMOCTOSIHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE IEKTPOHHOTO MTy4YKa MArHUTHBIM TOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TOJIS.

B3auMopelicTBrUe 1BYX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JencTBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON MHIYKIIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABHXKYILIEH CUJIbI MHAYKIHUH OT CKOPOCTA U3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBlIeHUE CAMOMHTYKIINH.

Yuenuuecxuii sxcnepumenm, nabopamopHwle pabomwi

N3ydeHrne MarHuTHOTO MOJIsi KATYIIKU C TOKOM.

HccnenoBanue neliCTBUSA MOCTOSHHOIO MarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nen 5. Kosie6anusi u BOJIHBI

Tema 1. Mexanuueckue u IneKmpomMacHuUmMHule KOJ1e0anus

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHME  KOJeOaHUS.
["apmonunyeckue koneGanus. Ilepuon, dacrora, ammiutyaa U ¢asza KojaeOaHHil.
[Ipy>XMHHBIN MasATHUK. MaTeMaTndyecKknii MasTHUK. Y paBHEHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbuplii KOoHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJCATLHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIy MEXaHUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU Kosiebanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATHHOM KO0JIE0ATEIIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaronux KojeOaHusx. BrIHyKIeHHbIE MEXaHUUYECKUE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennpiii  TOK. CUHYyCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWUCTBYIOIIEEC 3HAYEHUE CHJIBI TOKAa MU
HaIpPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPeOICHUE IIEKTPUUESCKON
DHEPIUM. JKOJIOTUYECKUE PUCKU NPHU MPOU3BOACTBE AIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOHCTBAa M IPAKTUYECKOE IPHUMEHEHUWE: DIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JUHUU JIEKTpoIepeaay.

Jlemoncmpayuu
HccnenoBanune mapamMeTpoB KoJeOATENbHOW CHUCTEMbI (NIPY>KUHHBIA WM

MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mnpu mocimenoOBaTEIbHOM COCIMHEHUM PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY 3JIEKTPOIIEPEAAYH.

Yuenuueckuu sxcnepumenm, nabopamopHule pabomol

HccnenoBanne 3aBUCHUMOCTH MEpUOJia MajbIX KoieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne NEpeMEHHOr0O TOKa B LENM U3 MOCIEI0BATENIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0THbL

MexaHudeckue BOJIHBI, YyCJOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JIMHA BOJdHBL. [lomepedHble W MPONOIBHBIE BOJIHBI.
HNuTtepdepenHus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Bricota ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHSI U3IYyUYEHUS 3JE€KTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anmektpomarautHoi BosnHe. CBOMCTBA
AJIIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakius,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. [I[puMEHEHne 3J€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3M U TENEBUACHUS. Panrookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPELBI.

TexHuuecKkue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl IMAarHOCTHKAa B TEXHHKE M MEIULMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacrpocTpaHeHHE MONEPEUHBIX U MTPOJOJIBHBIX BOJH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepenimm u qmudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnrofenue cBsSI3U T'POMKOCTHU 3BYKa U BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOU KoJeOaHuH.



HccnenoBanue  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpak€HHUe,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHbI oTpaxkeHus1 cBeTa. [locTpoeHne n3zoOpakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI IPETOMIICHHUS CBeTa. AOCONIOTHBINA MOKA3aTENb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHBIi yrosl IOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcust ceeta. CroxxHbll cocTaB 6esnoro cBera. LBer.

CobOuparoniie ¥ pacceuBaroniue JUH3bL. ToHKas JsmH3a. DoKycHOe
paccTOsSTHUE W ONTHYECKas Cujla TOHKOM JuH3bI. [locTpoeHue wn300pakeHHil B
coOMparolMX U pacceuBaroluX JuH3ax. Dopmysa TOHKOW JIMH3bI. YBEIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenims cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakusa cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAsS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOnMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE M MPEITOMIICHHE CBETA.
OnTuyeckue npuOOpHI.

[TomHO€e BHYTpEeHHEE OTpakeHue. MoJiesib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mogenu MUKpOCKoma, TeJIECKOIa.

Habmtonenue unrepdepeHiuu crera.

HaoOmronenune nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHue crieKkTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ TOMOIIBI0 AUPPAKITMOHHON PEIIETKH.

HaGnronenue nossipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi



N3mepenne noka3arens NpeOMICHHs CTEKIIA.
HccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.
Ha6nronenue nucnepcnu cBera.

Pa3nes 6. OCHOBBI cieUAJIBLHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHnIBl  IPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  [locTymatel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILLECHUE
JUTVHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChI ¢ 3H€pFH€ﬁ U UMITYJIbCOM pCJIHTI/IBI/ICTCKOﬁ HJaCTHUIIbI. 3Hepm;1
ITIOKO4I.

Pa3znen /. KBanToBasi pusuka

Tema 1. Inemenmul K6aHmo80I ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorodrpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa 1 dotodrddexra. «KpacHas rpaHuia»
dboTtorddekra.

JlaBnenue cBera. OmnbiTe! 11. H. JIebenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: (HOTORIIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

dotorhexT Ha yCTaHOBKE C IMHKOBOM TIIIACTHHOM.

UccnenoBanue 3akoHOB BHeHETo poTodddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
[ImanerapHas mognens aroma. llocrynmater bopa. U3nyduenune u mormonieHue
(GOTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBbIE cBoOMicTBa yacTull. Bonnel ne bpounsa. KopnyckynspHo-BoIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

OnpeneneHue IIMHBI BOJHBI J1a3epa.

Habmoienne nuHeyaThIX CIEKTPOB U3JTyUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi

HaGnronenue nuHedyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CJOXKHOCTh CTpOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pezepdopma  mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, OeTa-, TraMMa-U3JIy4CHHUS.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE NpoTOHAa M HeWTpoHa. HyknmonHas monens siapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM Oera-pacnan. [amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledekxt maccel sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

SAnepubrit peaktop. Tepmosiaepubiii cunTe3. [IpobieMbl U MEepPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKPBITUE TO3UTPOHA.

MeTtoabl HAOTIOEHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@dyHaMeHTalbHbIE B3aUMOACHCTBUSA. ENMHCTBO (hM3HUECKO KapTUHBI MUPA.

TexHHuecKue yCTpOMCTBa M NMPAKTHYECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, sinepHblil peaktop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHM3UPYIOIIHNX YaCTHULL.

Vuenuueckuii axcnepumenm, 1abopamophule pabomwi

HccnegoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3jes 8. DiieMeHThI ACTPOHOMUU U ACTPOPU3UKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3ngHoro nHeba. Co3Be3nusi, sSpKue 3BE3MBI, IJIAHETHI, MX BHUINMOC
TIBADKEHUE.

CoaHeuHas cucTema.

Connue. ConneuyHas akTHUBHOCTh. Mcrounuk sHeprum CosiHIIAa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMmma «CHEKTpadbHBIA Kjacc —
CBETHUMOCTEY». 3BE3IBI TJIABHOHM IIOCIEHOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3/] TJIABHOW IOCIIENOBATENbHOCTH. BHYTpEeHHEE CTpOoeHue



3B€3/1. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHU U 3Bostonuu ConHua u
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunslii [Tyt — Hama [Mamaktuka. Ilomoxenue n neuxkenue ConHia B
INanaktuke. Tunel ramakTuk. Paguoranaktuky u kBa3apbl. YEpHbIE IBIPBI B sApax
TaJIaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa00ma. PazOeranue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE N3ITydeHHE.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGnronenust HeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B reneckon Jlynsl, minanet, Mueuynoro [lytu.

O06o0maroniee NOBTOpeHue

Ponp ¢Qusukm © acTpOHOMHHU B HKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COIIMAJIBHON M ATUYECKOU cepax nesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, pOJib GU3HUECKON TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PUIMUECKON KapTUHE MHpPa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MeknpeaMeTHbIE CBA3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie nonsmus, CBS3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (PakT, TUMOTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuka: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI M MX MPOEKUWH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApHBIX (YHKIMH, TMPU3HAKU TOA00USI TPEYTrOJbHUKOB,
oTmpeiesIeHHE UIONIAIU TIOCKUX (GUryp u o0beéMa Tel.

buonocusn: >nexTpuyeckue SBIACHUS B JKUBOW TpUpOJE, KojeOaTeabHbIe
JIBUKEHHS B )KMBOW MPUPOJIEC, ONTUYECKHUE SIBIICHUS B )KUBOU MPUPOAE, NECUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKU, CIEKTPaIbHbBIN
aHams.



l'eoepaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJie)KW MArHUTHBIX DY,
(doTochEMKa 3eMHOI MOBEPXHOCTH, TPEICKA3aHUE 3EMIICTPSICCHUH.

Texnonocus: TWHAW DIIEKTpOIepenad, TEHEpaTop IEPEeMEHHOTO TOKa,
NICKTPOJIBUTATENb, WHAYKIMOHHAS I€Yb, pPajap, PaTuonpuéMHUK, TEICBH30D,
anTteHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3mka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeamMera « Du3rKay MOJDKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIECTBa, PACHIMPECHHUE >KU3HEHHOTO
OTIBITA M OTBITA JESITEILHOCTH B IMPOIECCE PEaM3allii OCHOBHBIX HaIPaBJICHHMA
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaKaIaHCKOro0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUAIOIIETOCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBRA;

NPUHATHE  TPAJAUIUOHHBIX  OOIIEYENIOBEYECKMX  T'yMAHHUCTUYECKUX |
JEMOKPaTHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPakIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

yYMEHHUE B3aMMO/ICHCTBOBATH C COIUATLHBIMU HHCTUTYTAMHU B COOTBETCTBHH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKON ACSITELHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH POCCUNCKON TPaXKTIaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0OBOr0 BOCTIMTAHMS:

MHTEpEC K pa3nuyHbiM chepam MnpodeccuoHaNbHON NeATeIbHOCTH, B TOM
YHClie CBA3aHHBIM C PU3UKON M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHMIO B 00JIACTH
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAaHUE TI00ATBLHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IJIAHUPOBAHUE U OCYILIECTBICHUE ACHCTBUM B OKPYKAIOLIEH Cpee HAa OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JESATEIIBHOCTH HKOJIOTMYECKOM HamlpaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAy4YHOM [JEATEIbHOCTH, I'OTOBHOCTH B IIpoOLEcCe
U3ydeHUs  (QU3MKM  OCYIIECTBIISATh  NPOEKTHYIO U HCCIIEI0BATENbCKYIO
NEeATEIbHOCTh MHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE HeiiCTBUS
ba3oBble J1oruueckue qeMCTBHUA:
CaMOCTOSITEIbHO  (hOpMYyJIMpOBaTh M aKTyaJU3MpOBaTh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENIENATh LEJIU JICATEIIbHOCTH, 3aJ1aBaTh MapaMeTpPbl U KPUTEPUU HX
JIOCTHKCHUS
BBISIBJIAITh  3aKOHOMEPHOCTH W MPOTHBOPEYHS B  PACCMATPUBACMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUs] MPOOJIEeMbl ¢ yU4ETOM aHalM3a WMEIOIIHUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B AEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBAaTh U  BBHINOJHATH pabOTy B  YCJIOBHSX  peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pPa3BUBATh KPEaTUBHOE MBIIUICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOIIEM.
ba3oBble ucciaenoBaTeIbCKIE JeHCTBUS:
BJIAICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATUSAMHU U METOAAMHU
buznuecKoil HayKu;



BJIAJIETh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIBCKON M MPOSKTHON EATEIBHOCTH
B 00nacTu (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOAOB pelIeHHs 3a7ad (U3NYECKOTO COAEpKaHUs, MPUMEHEHUIO PA3IUUHBIX
METO0B IO3HAHUS;

BIQJIETh BUAAMH JEATEIBHOCTH MO TMOJXYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3JIUYHBIX Y4eOHBIX
CHUTYaIlUsX, B TOM YHCJIE TP CO3aHUU YICOHBIX MMPOEKTOB B 00JIaCTH (DPU3UKH;

BBISIBJIATh  TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/1au4y,
BBIJIBUTATh TUIOTE3y €€ pEelIeHUs, HAXOAWUTh apryMEHThI ISl J0Ka3aTelbCTBa
CBOUX YTBEpIKJICHUI, 3a]1aBaTh apaMeTpPhbl U KPUTEPHH PELICHHUS;

aHANTM3UPOBATh IMOJNYYCHHBIE B XOJE pEIICHUS 3aJa4d pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IIPOTHO3MPOBATh U3MEHEHNE B HOBBIX
yCIIOBUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
JESITETBHOCTH, B TOM YHCIIC TIPU U3yYeHUH (DU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAaIIUsIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh TEPCHOCHTh 3HAaHUS MO0 (HU3MKE B MPAKTHYECKYIO OO0JIACTh
KHU3HEICSITEITEHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OPUTHHAILHBIC TIOAXO/IBI U PEIICHUS;

CTaBHUTb NMPOOJIEMBI U 33]]a9H, IOITYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS.

Pab6ora ¢ undpopmanmeii:

BJIaJICTh HaBBIKAMU TOJYy4eHHUs HH(OpMaIu (HU3MIECKOTO COACPIKAHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIISATh TIOWCK, aHAaJW3,
CHCTEMATH3AIMI0O M HWHTEPIPETAUI0 WHPOPMAIMKA PA3IHYHBIX BUAOB U (hopm
pEICTaBICHMS,;

OLICHUBATh JJOCTOBEPHOCTh HH(OpMAIIHH;

UCIIOJIB30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHH3aIIMOHHBIX
331a4 ¢ CcoOMoJicHHeM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30IacHOCTH,
THTHCHBI, PECypCcOCOEpeKEeHHs, TIPABOBBIX W  ITUYCCKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COJACPKAHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3Ha4YeHUs HHOOPMAIUH U 1IeJICBOW ayJAUTOPUH, BBIOMPAsi ONTUMAIBHYIO
dbopMy npefcTaBICHNS U BU3yaIH3allHH.

KoMmyHHKaTHBHBIE yHUBepPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM U BO BHE-ypOUHOMU
JESITENIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IOHUMAaTh W HCIIOJIB30BaTh NPEUMYLIECTBA KOMAaHIHOW W MHIAUBUIYAJIBHON
paboThI;

BBIOMpATh TEMAaTUKYy W METOJbI COBMECTHBIX JCHCTBHI C Yy4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOT0 YJIEHA KOJUICKTHUBA,;

OPUHUMATh LM  COBMECTHOM  JCATENBHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHHIO: COCTaBJIATH IUIaH JEHCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXZaThb PE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeyiaraTb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBISITh MO3HABATENbHYIO JAESITENBHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSTENIBHO COCTABJISITh IUIaH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS! MPAKTUYECKON pabOThl C yYETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaIlHUsIM;

pacipsTh paMKd Y4eOHOTO NMpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHHMBATh MPUOOPETEHHBIH OTIBIT;

CIoCcOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3PYIUIMA B 00JIacTu
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIA HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJAJeTh  HABbIKAMHU  IIO3HABATEJIbHOM  pe(eKkcuu Kak  OCO3HaHMs
COBEPIIAEMbIX JEWCTBUA W MBICIUTEIBHBIX IPOIECCOB, HMX PE3YJIbTATOB U
OCHOBAHUM;



MCIIOJIh30BaTh MPUEMBI peIIEKCHH JIJIST OTICHKU CUTYyaIluH, BEIOOpa BEPHOTO
peIICHHS,

YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHS 10 HX
CHIDKCHUIO,

NPUHUMATh MOTHBBI W apryMEHThl JPYTHX TIPU aHaJu3¢ pe3yJIbTaToB
JIeATEIbHOCTH,

MPUHUMATH CeOsl, TOHMMAasi CBOM HEJIOCTATKH M IOCTOMHCTBRA,;

NPUHUMATh MOTHBBI W apryMEHThl JIPYTHUX TP aHaIHM3¢ pPe3yJbTaToB
JIeATEIHbHOCTH,

MPU3HABATh CBOE MIPABO U MIPABO APYTUX HA ONTHOKH.

B mporecce MOCTHKEHHSI JTHYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPAMMBI
nmo ¢u3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOyJarOlIuXxcCs
COBEPIIICHCTBYETCS AMOITMOHATIBHBIN HHTEJUJICKT, MpEANoJIaratoui
c(hOpPMHPOBAHHOCTb:

CaMOCO3HAHHS, BKIIIOUAOIIETO CIIOCOOHOCTD IMTOHUMATh CBOE SMOIIMOHAIIEHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs PA3BUTHS COOCTBEHHOM AMOIIMOHAIBLHON Chephl,
OBITh YBEPEHHBIM B ce0e;

caMOpPEryJUPOBaHUs, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaTBhCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMJICHHE K JIOCTHKEHUIO 1T U
yCrexy, ONTUMH3M, WHUIIMATHBHOCTb, YMECHHE JIEHCTBOBATh HCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIICH CIOCOOHOCTh ITOHUMATh YMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBAaTh €ro TMpPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKJTIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K konmy obyuenuss B 10 kjacce npeIMeTHBbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

JTEMOHCTPUPOBATh Ha MpUMEpax pojiab U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHbI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOT'MH, B IPAKTUYECKON IEATEIIBHOCTH JIIOIEH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PU3UUECKHX MOJIEICH:
MaTepuajgbHas TOUKa, MHEpPIHaJIbHAs CUCTeMa OTCUYETa, aOCOIOTHO TBEPIOE TEIO,
UJCaJbHBIN ra3, MOAEIHN CTPOEHUS Ia30B, KUJIKOCTEN W TBEPABIX TEJ, TOUYCUHBIH
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;



pacrno3HaBaTh (PU3NUECKHE SIBICHUS (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U
IEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IIPAMOJIMHEHWHOE
JBUKEHHE, CBOOOJHOE TMAaJCHUE TeN, JBWKEHUE II0 OKPYKHOCTH, HHEpLU,
B3auMozeiicTBue Teln, Auddys3usi, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUAKOCTEH
Y TBEPABIX T, U3MEHEHNE 00bEMA TEN MPU HarpeBaHUM (OXJIAXKICHHUH ), TEIJIOBOE
paBHOBECHE, UCIIAPEHUE, KOHIEHCALWs, IUIaBICHUE, KPUCTAUIM3aLUs, KUIICHUE,
BJI&YKHOCTH BO3/lyXa, IIOBBIIICHUE AaBJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyle, CBsA3b MEXIy IlapamMeTrpaMud COCTOSHHMsS Trasa B H30Ipoleccax,
AIIEKTPU3aLUs TEJl, B3AUMOICHCTBUE 3apsI0B;

OINUCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJIb3Yys (PU3MUECKUE BEITUYMHBI:
KOOpAHHATa, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
VMIIYJIbC T€Jla, KUHETUYEeCKas 3HEPIus, MOTCHIMAaJbHAasA DHEPIUs, MEXaHu4ecKas
paboTa, MeXaHW4YecKass MOIIHOCTh; NPHU ONUCAHUU TPABWIBHO TPAKTOBATh
(u3NYECKUN CMBICT HCIOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M E€AUHMIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh W3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEJI MW TEIUIOBBIC SIBJIICHUS,
UCIIONb3ysl (PU3MYECKHME BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KUHETUYECKash DHEPrus XaOTUYECKOI'0 JIBUKECHUS MOJEKYJ, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(p(QUIUEHT TMOJIE3HOTO JIeHCTBUS TEIJIOBOTO JBHUTaTessl; MpPU ONHCAHUU
NpPaBUIBHO TPaKkTOBaTh (DU3MUYECKUH CMBICI MCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaYeHUsT W EAUHUIBL, HAXOAuTh (HOPMYJbl, CBS3bIBAIOLIME JaHHYIO
(HU3MYIECKyIO BEIUUUHY C IPYTUMHU BEIHYHHAM;

ONMCBHIBATh U3YYECHHBIE JJIEKTPUUECKUE CBOWCTBA BEIIECTBA U JIEKTPUUYECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIB3YSl (PU3NYECKUE BEITUUMHBL: DJICKTPUUECKUN 3aps,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD 101, IMOTEHIMAJI, Pa3HOCTh [OTEHIIMAJIOB;
Ipy ONHMCAHUM TPABWIBHO TPAaKTOBAaTh (PUIMYECKUA CMBICT HUCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHMS W EAMHMIIBI; YKa3bIBaTh (DOPMYJbI, CBSI3BIBAIOIIUE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U IIPUHLUIIBL 3aKOH BceMUpHOTo Tsarorenus, I, II u I 3akonsr HeroToOHa,
3aKOH COXPAHECHUS MEXaHWYECKOM DJHEPIUuM, 3aKOH COXPAHEHUs UMILYJIbCa,
INPUHIUIT CYNEPHNO3ULMUA CUJI, NPUHIUII PABHOIPABUS WHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUs BEILIECTBA, [a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPIUU TEIUIOBOIO IBUKEHUS MOJIEKYI C
aOCOJIFOTHOM TEMIIEpaTypoH, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHMUs
ANEKTPUYECKOro 3apsAna, 3akoH KyioHa, nmpum 3TOM pas3nuyarh CIOBECHYIO



(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIb,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TNPUHLMUIBI JCHCTBUS MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHTHI 10 HCCIEAOBAaHUI0 (U3MUYECKUX SBICHUM H
MPOIECCOB C HMCIOJB30BAaHMEM NPSIMBIX W KOCBEHHBIX H3MEPEHHUH, HpPU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYIIECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, IPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO HM3MEPEHHS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYSCKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYUH B
BUJI€ TaOnMIl U rpauKOB, AeaTh BBIBOABI IO Pe3yJbTaTaM UCCIIEA0BAHNUS;

co0roaTh npaBuia O€30MacHOro TpyJa MpH MPOBEACHUHM HCCIEIOBaHUM B
pamMKax y4eOHOrOo OKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (U3HYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBUSA 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXOaUMBIC ISl €€ peIIeHHs, MPOBOIUTH PACUEThl M OLIEHHWBATH PEATbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a/1a4H: BEICTPAUBATh JIOTHUYECKH HETIPOTUBOPECUNBYIO
[IENOYKY PACCYKICHUH C OMOpOM Ha W3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
(bu3UYeCKHEC IBIICHUS,

UCMOJb30BaTh  MpPU  pPEIIEHHMH  y4yeOHbIX  3a7ady  COBPEMEHHBIC
MHGOPMAITMOHHBIE TEXHOJIOTUH /ISl TIOWCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIUH

U TIPEJICTaBJICHUs Y4eOHOM U HAyYHO-TOMYJISIpHON MH(OpMAIUK, OJYy4YEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHATTM3UPOBATH MOJTy4aeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE

TEXHUKU U TEXHOJIOTUA;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
J1s1 obecrieueHus: 0€30MacHOCTH MpH O0paIleHur ¢ TPUOOpaMu M TEXHUYECKUMHU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY KalOIleH cpefie;

paboTath B TpYIIe C BBHIIOJHEHUEM PAa3IUYHBIX COIUATLHBIX POJIEH,
IJIAaHUPOBaTh paldOTy TPYNIbI, PAIMOHAIBHO PAaCHpPEaessITh OOSI3aHHOCTH |
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 Kjacce mpeaMeTHBIE PE3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMINUXCSI YMECHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (Ppu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPAa, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHHUS W3YUYCHHBIX (DU3UYECKUX MOJIEIICH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, S/ICPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJieJlb aTOMHOIO siipa MpU pelieHud (HU3NYECKUX
3ajzay;

pacro3HaBaTh (PU3UMYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDXKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPAKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HCKYCCTBEHHAas
PaAOAKTUBHOCTD;

ONMUCHIBATh W3YyYCHHBIC CBOWMCTBA BEIIECTBA (BJIEKTPUUECKUE, MATHUTHEHIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JMYHBIX  Cped) |
AJICKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HCMOJB3YsS (PU3NUECKHUE BEJIIMYUHBI:
AIEKTPUYECKUIN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPsHKEHHE, AJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JICKTPOJABHKYINAsl cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYILIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO TMOJEH, MEPUOJ M YacToTa
KoJieOaHWM B KoJieOaTeIbHOM KOHTYpE, 3apsj MU Cujla ToKa B Mpolecce
rapMOHMYECKUX dJIEKTPOMATHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOsiHUE U
ONTHYECKas CWUJia JIMH3BI, MPU OMHCAHWM MPABUILHO TPAKTOBATH (hHU3UYECCKUUN
CMBICIT HCIIOJIB3YEMBIX BEIIMYWH, WX OO0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAaHHYI (U3MUYECKYIO BEJIMYMHY C JPYyTUMU
BEJIMYMHAMU;



ONUCHIBATh M3YUYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YA
bu3MYecKue BEJIMYHMHBI: CKOPOCTh ASJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOJypaciajia, SHEPTusl CBSA3U
aTOMHBIX SIIEP, MPU OIMUCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI
WCITOJIb3YeMbBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBJICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI M MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MApaJuIeIbHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH JIxoymns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODuHIITEHHa misi pororddekra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAaHEHUS HMMITYJbCa, 3aKOH COXPAHECHHS
AIEKTPUUYECKOr0 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HCIla, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM paslinyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHUYEeCKOE BBIPAXXEHUE U YCIOBHS (TpaHMIlbl, OO0JIacTH)
MPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, cujibl AMmnepa u cuibl Jlopenua;

CTPOUTh U OIUCHIBaTh H300paKEHHE, CO3[aBAEMOE IUIOCKHM 3E€PKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3UUYECKHX SBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPHU 3TOM
dbopmynupoBaTh mpobiieMy/3aqadyy M TUINOTE3Y Y4YEOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO O0OpYy/IOBaHUS, MPOBOAHUTH OIBIT U
(bopMyIMpPOBaTH BHIBOIBI,

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIIOIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCTIEOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HCIOJIB30BAHUEM
NpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHUJE TAOJUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

coOmro/1aTh MpaBwiia O€30MacHOT0 TPyJa MPU MPOBEJACHUU HMCCICIOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
NESATEIbHOCTH C MCHIOJb30BAHHUEM H3MEPUTEIbHBIX YCTPONCTB U JTAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THbIE 3aJa4dl C SIBHO 3aJaHHOM (U3MYECKOW MOJEIBIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHANIN3a YCIOBHS 33/1a4U



BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DPU3HUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOUMbIE ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3HUECKON BEIMYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKACHUI C ONOpPOM Ha W3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH W
(buznueckue SBICHUS,

UCMOJb30BaTh  MPU  pEIIEHMM  y4eOHbIX  3aJad  COBPEMEHHBIE
uHGOPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIIH

U TIPEJICTAaBJICHUs y4eOHOW U HAYYHO-TIOMYJISIPHON MH(OpMAIINH, TTOTy4YeHHOU U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATh MOJIYyYaeMyt0 HH(OPMAILINIO;
OOBSICHATh TNPHUHLMIIBI JEHCTBUS MAallMH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MIaCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHON
KU3HU;

MPUBOANTH IPUMEPHI BKJIAJIa POCCUUCKHUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B NMOBCEIHEBHON XU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsi COXPAHEHHUS 30POBbS M COOIIOAEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyHme C BbINOJHEHUEM pA3IUYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpyNnbl, PalUOHAIBHO pacHpeneniaTh OOSI3aHHOCTH H
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo 4acon JIeKTPOHHBbIE
HaumeHoBaHUe pa3iesiOB U TeM (mudposbie)
Ne n/m Kontpoanubie | IIpakTtuueckue
NporpaMmmel Bcero oOpa3oBaTteJibHbIE
padoThI padoThbl
pecypcbl
Pazgen 1. ®DU3UKA U METOAblI HAYYHOTI'O ITO3HAHUS
bubmmoreka 1HOK
11 o 2
M3UKa U METOJIbl HAYYHOT'O IMO3HAHUS httos://m.edsoo.ru/7fA1bF72
Wroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemarunka 5 Brbmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubmoreka 1HOK
2.2 7
Auraminca https://m.edsoo.ru/7f41bf72
bubnmuorexa 1IOK
2.3 6 1 1
SAKOHEI COXpANEHIS B MEXAHHKe https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Pazgen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOU 9 1 bu6mmorexa 1IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6moreka 1IOK
3.2 0] 10 1
CHOBBL TEPMOATHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubmuorexa LIOK
' da30BbIe HEPEXOIbI https://m.edso0.ru/7f41bf72



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

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bubmuoreka 1IOK

41 DEKTPOCTaTIK 10 https://m.edsoo.ru/7f41bf72
4 [TocTosiHHBIM 351eKTpUYECKUil TOK. TOKHU B 12 bubmuorexa IIOK
Pa3IMYHBIX cpeniax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
PezepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TEM (mudposbie)
Ne /i Kontponbnbie | IlpakTuueckue
NporpaMmmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JIEKTPOAUHAMMUKA
11 MarnuTHoe nose. DIeKTpOMarHuTHas 11 1 3 bubnnorexa 1IOK
' UHIyKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
51 MexaHu4ecKre U 3JIeKTPOMarHUTHbHIS 9 1 bubnmnorexa [IOK
' Kose6anust https://m.edso0.ru/7f41c97¢
29 MexaHu4ecKre U 3JIEKTPOMarHuTHBIE 5 1 bubanorexka LIOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnnotexa 1{OK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnea 3. OCHOBBI CHEIIUAJIBHON TEOPUM OTHOCHUTEJBHOCTH
OCHOBBI cIENUAIBHOM TEOPUH bubaunorexa LIOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHI KBAaHTOBOM ONTHKHU 6 brbmorexa LIOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubnuorexa 1HOK
4.2 C 4
Tpocte atoma https://m.edsoo.ru/7f41c97c
Bbubmuorexka 1{OK
4.3 A 5
TOMHOS A1pO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paszpean 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmmorexa 1HOK

5.1 DJeMeHThl aCTPOHOMHUM M acTpo(u3uKu 7 httos://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznean 6. OBOBIIAIOLIEE ITIOBTOPEHUE

6.1 Oo6o0miaromee MOBTOPEHUE 4 ]r?tptlsgzr(‘:zg:ogﬁ};MlcQ?c
Uroro no pazneny 4
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo 4acos DJIeKTPOHHbIE

Ne Hdara nuppoBbIe

Tema ypoka KonTpoJjbHbie IpakTuyeckune
n/n Bcero u3yyeHusi | obOpa3oBaTesbHbIE

padoTbl padoTbl
pecypchbl

du3znkKa — HayKa o IpUpoJIe.

. o YXa O HpHpoA . Bu6miorexa 1JOK

ay4HbIC METOJIbl TIO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMHUPOBaHNUN COBPEMEHHON 1 bubnnoreka 1HOK
HAay4YHOH KapTHUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUUECKON JESTENHHOCTH JIHOJICH
MexaHudeckoe JBUKCHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 bubnuorexa 1HOK
nBuxkenus. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHHue

4 PaBHOMEpHOE NIpsIMONMHEHOE 1 bubanorexka LIOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOJIMHENHOE 1 bubnuorexa 1IOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TIazieHne. Y CKOpeHHE 1 bubanorexa LIOK
CBOOOJIHOTO MaJIeHUs https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXeHHUE.

7 JBrrkeHUe MaTepuaaIbHON TOUYKHU 11O 1 brbmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunmun otHOCUTENnbHOCTU [ ammies. 1 bubmnotexa 1{OK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNHepuuanbHble CUCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

Bbubmuorexka 1{OK

9 CyIepno3uIiu cii. Bropoii 3akoH
yrep t p . https://m.edsoo.ru/ffOc3be8
HrroTona s MmaTepranbHOM TOUKH

10 Tperunii 3akon HeroToHa /s bubanorexa 1IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro Tsarorenus. Cuna

11 TspkecTr. [lepBas kocMuUYecKas bubnmorexa LOK

eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa 1IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduuueHr tpenus.

13 C P brn P bubnnotexa 1{OK

Wjia CONPOTUBIICHHS TIPU JIBUKECHUU
P prA https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WIIH Ta3e
[TocTynarenbHOE U BpamareabHOe

1 JIBY>KEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuorexa 1HOK
MowmenT cuibl. [1nedo cunbl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOrO TeNa
HNmnynsc MaTepruanbHON TOYKH,

15 CHCTEMBI MaTEPHUATIbHBIX TOUEK. bubanorexa LIOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBMKEHUE
Pa6ora 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus MarepuaibHOW bu6moteka 1IOK
Touku. Teopema 06 U3BMEHEHUHN https://m.edsoo.ru/ff0c4502
KWHETHYECKON SHEPTrUU

17 [TorennmanpHast HEPTHSL. bu6moteka 1IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[loreHuunanbHas SHEPTHUS YIPYTO
ne(opMUPOBaHHON MPY>KUHBI.
[ToreHnmanpHast YHEPTHUS Tejla BOJIM3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnmanpHbIe 1 HEIOTCHIHAIBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIMAJIBHBIX CUJI C UNBMCHCHUEM
MEXaHUYECKOU OHCPIUr CUCTCMBI TCIIL.
3aKoH COXpaHEHUS] MEXaHUYECKOH

SHEeprun

bubnuorexa 1HOK
https://m.edsoo.ru/ffOc478c

19

JlaGoparopnast pabota
«HccnemoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHUEM MEXaHHUYECKOW SHEPTUHU
Tesa Ha MPUMepe PACTIKESHUS
PE3HHOBOTO KTyTa»

20

KonTtponbHas padora 1o teme
«Kunemaruka. J/[nnamuka. 3akoHbI

COXpaHCHHA B MCXAHUKE»

bubnnotexa 1{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TOJIOKEHUSI MOJIEKYISIPHO-
KUHETHYECKOM Teopuu. bpoyHOBCKOE
nexenue. udoyzus

bubnnotexa 1{OK
https://m.edsoo.ru/ffOc4dc?2

22

XapaxkTep IBWKEHUS U
B3aMMO/IEMCTBUS YaCTHI] BEIIECTBA.
Mopaenu cTpoeHusl ra3oB, KUIKOCTEN
U TBEPIBIX TEIl

23

Macca monekyn. KonuuectBo
BemiectBa. [locTostHHas ABoraapo

24

TemmmoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ u3mepenue. [llkana remneparyp
Ilenbcus

WNneanpusiii raz B MKT. OcHoBHOE

Bbubmuorexka 1{OK

23 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kak Mmepa

26 cpeaHell KHHETUYECKOW SHEPTUU bubnuorexa 1{OK
JBYDKCHUS MOJICKYJI. Y paBHECHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanpToHa. ['a30BBIC 3aKOHBI
JlaGoparopHnasi pabdora

28 «HMccnenoBanre 3aBUCHMOCTH MEXITY
napaMeTpamMu COCTOSIHUS
pa3peKEeHHOTO Ta3a»

29 H3omnpornieccsl B uaeaibHOM T'a3e U UX bubnuorexa 1HOK
rpaduuecKoe MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBbI U

30 crmocoOnI ¢€ n3meHenus. KoandecTso bubmorexa 1{OK
TEIJI0THI U pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOTO UEaTbHOTO
rasa

31 Buner Tennonepenaun Bubmorexa LIOK

https://m.edsoo.ru/ff0c5¢c36
YnenpHas TEMIOEMKOCTh BEIIECTBA.
bubmmnoreka 1HOK
32 KonnuecTBo TemnoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuabaTHbIN Mporecc
33 [TepBblii 3aKOH TEPMOJUHAMUKH U €TO bubanorexa LHOK

OpUMCHCHHC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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HeoOpaTtumocTs npoiieccoB B

Bbubmnorexa 1{OK

34 .B i
HPHUPOAS. BTOPOT 3AKOH https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKH
35 ITpunnun nevicteus u KI1J[ TermoBoit bubmmorexa 1IOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJI
37 DKoJIOTH4ecKre MPoOIeMBbI
TEII0PHEPTeTUKH
38 O6o6matonuit ypok «MonexyssipHas bubnnoreka 1IOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora o reme
39 «MonexymsipHas pusznuka. OCHOBBI bubamoreta LIOK
Yop ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKI
40 [TapooOpa3oBaHue U KOHICHCAITHS. bubmmnorexa [IOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOconoTHAsI U OTHOCUTENIbHAS
41 BJIYKHOCTH BO3Ayxa. HachlleHHbIi bubnmoreia LOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrannuueckue n
42 amop¢HbIe Tesa. AHU30TPOIHUS bu6moteka 1IOK
CBOMCTB KpUCTAJLIOB. JKugkue https://m.edso0.ru/ffOc65f0
Kpuctayuibl. COBpeMEHHbIE MaTepHallbl
[InaBnenue n KpuCTALIU3ALHASL.
43 VY nenbHas TEIUI0TA IUIABJICHUS bubmoreta LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumanust
44 VYpaBHeHue TemaoBoro OamaHca bubnmorexa LOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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DnekTpu3anus Tell. DIEeKTPUIeCKUuit

Bbubmnorexa 1{OK

45 3apsan. JIBa Buma DIIEKTPUUECKUX
pan. A A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOIHUKH, TUPJIEKTPHUKHU U
46 n(f)n OBOJIHUKHU 3a1<0§ COXpaHEeHUs bubmorexa LIOK
yrp ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsa
BzaumoneiictBue 3apsigoB. 3aKoH
47 Kyinona. ToueuHbIN 31€KTPUUECKUI bubmorexa HOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsi
Hanps:k€HHOCTB 3JEKTPUYECKOTO
48 noJist. [IpuHnmn cynepno3uuuu bubnnoreka 1HOK
AJICKTPUYECKHX IMoJieh. JInHum https://m.edsoo.ru/ff0c6df2
HaMpPsHKEHHOCTH
PaGora cuit aekTpocTaTHaecKoro
49 noxs. [Torennman. PazHocts bubmorexa HOK
’ L. https://m.edsoo.ru/ffOc6f00
HOTEHIAAJIOB
ITpoBOIHUKHY U TUDIIEKTPUKH B
50 anpeKT OCTATHYECKOM Hfﬂe bubmmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JluanexkTpuueckas NPOHHUIIAEMOCTh
bubnuorexa LHOK
51 OnexrpoéMrocth. KoHmeHcato
P s P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO bubmorexa TOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 Jlaboparopnas padorta "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"
54 [TprHIKAT NEWCTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O
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ammapara, CTpyHHOTO ITPUHTEpA.
DneKTpocTaTu4ecKasl 3aluTa.
3azemiIeHHE 3JIEKTPONPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €r0
CylecTBOBaHUS. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Comnpotusnenue. 3akoH Oma ajst
ydacTka Lenu

56

[TocnenoBarensHOE, TApaIEIBHOE,
CMEIIIaHHOE COEIUHEHHE
npoBogHKUKOB. JlabopaTtopHas paboTa
«/3ydeHne CMEImaHHOTO COETMHEHHS
PE3UCTOPOBY

bubnuorexa 1HOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIITHOCTH DJIEKTPUIESCKOTO
Toka. 3akoH J[>xoyns-Jlenmna

bubnnotexa 1{OK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Ju1st TOJHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas paboTa
«3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHyTPEHHETO COMPOTUBIICHUS»

bubnnotexa 1{OK
https://m.edsoo.ru/ff0c7ae0

59

BHCKTpOHHaH npoBOAUMOCTD TBépI[LIX
METaJIJIOB. 3aBUCUMOCThH
COIIPOTUBJICHHUA METAJLJIOB OT
TEMIICPATYPHI. CBerHpOBO,[lI/IMOCTB

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 31EKTPOHHBIX IYYKOB

61

[TomynpoBOHHUKH, UX COOCTBEHHAS U
MpUMecHas NpoBoAUMOCTb. CBOMCTBA
p—n-nepexoxa. [TomynpoBogHUKOBBIE

bubnuorexa 1HOK
https://m.edsoo.ru/ff0c84ae



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

MPUOOPHI

DJIEKTPUYECKUI TOK B paCTBOpax U
paciuiaBax 3JIEKTPOIUTOB.

Bbubmuorexka 1{OK

62 1
DNEeKTPOIUTUYECKAS TUCCOIUAIINSIL. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIU3
DNEeKTpUYEeCKU TOK B ra3zax.

63 CaMocCTOSITENIBHBIN U 1 bubnnorexa 1IOK
HECaMOCTOSITSILHBINA pa3psa. MoJHUS. https://m.edsoo.ru/ff0c84ae
[Tnasma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmmorexa 1IOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maronuit ypok 1 bubnnotexa 1{OK
«DNEeKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora o reme

66 «Qnekrpocratuka. [locTosiHHBIH 1 bubnmnorexka [IOK
AJeKTpUIeCcKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PezepBHblil ypok. KoHTposbHas 1 bubanorexa LIOK
pabora o reme "DnekTpoAMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600marmmii ypok 1 bu6moreka 1IOK
no Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo uacos JJIeKTPOHHBbIE
Ne Hara nudpoBbIe
n/n Tema ypoka Bcero Konrpoasubie TpaxTuyeckne U3y4eHHsi | oOpa3oBaTejbHbIE
padoThI padoThI pecypeb
[TocTosiHHBIE MarHUTHI M UX

1 B3aMMOJICHCTBHE. MarHuTHoOe II0Je. 1 bubmmoreka 1HOK
Bekrop marauTHOM nHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHMTHON MHIYKIUU
MarHuTHOE 10Jie POBOIHUKA C

9 TokoM. OnbIT Opcrena. 1 bubnaunorexka ITOK
B3aumopeiicTBie MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TIOJISI HA
NpOBOAHUK ¢ ToKoM. Cuiia Amriepa.

4 JlaGoparopnas paborta 1 1 bu6mmorexa [IOK
«Hccnenosanue neiicTBusa https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JleiCTBE MarHuTHOT'O MOJs HA

5 JIBIKYILYIOCS 3apsUKEHHYIO YACTHILY. 1 bubmmorexa 1IOK
Cuna Jlopenna. PaboTa crutbr https://m.edsoo.ru/ff0c9df4
Jlopenua

5 OnexTpoMarHuTHas MHAyKLus. [ToTok 1

BEKTOpa MarHUTHOM uHaykuu. DJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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WHIYKIIUU. 3aKOH 3JIE€KTPOMarHUTHOU
nHayknun @apanes

JlabopartopHasi pabora
«MccnenoBanue siBICHUS
3IEKTPOMArHUTHOW UHAYKITUK))

bubmuoreka 1IOK
https://m.edsoo.ru/ff0cal50

NHnyxTuBHOCTD. SIBIEHUE
camouHayknuu. 3/C caMOMHIyKITHH.
DHeprusi MarHuTHOTO TIOJISI KaTYIIKH C
TOKOM. DJEKTPOMAarHUTHOE IoJie

bubmmoreka 1HOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX
MPUMEHEHHE: TOCTOSIHHBIE MAarHUTBI,
3JI€KTPOMArHUTBI, 3JIEKTPOJIBUTaATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKLIMOHHAS MeYb

10

O6oOmaromuit ypok «MaraHuTHoe
moJie. DNEeKTPOMAarHUTHASI MHAYKIIHS)

Bbubmoreka 1HOK
https://m.edsoo.ru/ff0cab82

11

KonrtponbHas pabora o reme
«MarunuTHoOe nozie.

DNEeKTPOMArHUTHAsI UHTYKLIHS

bubmoreka 1HOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXaHUYECKUE
konebanus. ['apmonnveckne
KojebaHus. YpaBHEHHE

TapMOHHYECKUX KOJIEOaHUH.

IIpeBpamenue 3HEprAN

bu6mmorexa 1HOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/Ia MaJbIX KojieOaHu rpy3a Ha
HUTH OT JUTUHBI HUTH U MaCChI Tpy3a»
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14

Konebarenbublit kouTyp. CBOOOAHDBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
uJeallbHOM KoJie0aTeIbHOM KOHTYE.
AHaIOTHUS MEXIy MEXaHUICCKUMHU U
AJIEKTPOMATHUTHBIMU KOJICOAHHUSMH

bubmuoteka 1IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs YPHEPTUU B UCATHHOM
KoJ1e0aTenbHOM KOHTYpe

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBneHue o 3aTyXaroluX
KoJjieOaHusAX. BbIHYX/IeHHbIE
MexaHu4eckue konebanus. PezoHaHc.
BbIHYKI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

bubmmoreka 1HOK
https://m.edsoo.ru/ff0cbb86

17

[TepemenHslii TOK. CHHYCOU1aNBHBIN
NepeMeHHbIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKa. AMIUIUTYJHOE U
JNEHCTBYIOIEE 3HAYEHUE CUIIBI TOKA U
HaIpPsKEHUS

bubmoreka 1HOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmatop. ITpousBoacTeo,
nepeaaya u norpedieHue
3JIEKTPUYECKOU IHEPTUH

19

YCTpONCTBO U IPAKTUYECKOE
MIPUMEHEHUE NIEKTPUIECKOrO 3BOHKA,
reHepaTopa IeEpeMEHHOr0 TOKa,
JIMHUU DJIEKTpoIepenad

bu6mmorexa 1HOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOrMYECKHE PUCKH IIPU
IIPOM3BOJICTBE IEKTPOIHEPTUHL.
KynbTypa ucnonb3oBaHus



https://m.edsoo.ru/ff0cb820
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3JICKTPOIHEPTHH B MOBCEIHECBHON
KU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocts

bubmuoreka 1IOK

21
pacnpoOCTpaHEHUs U IJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie M MPOJOTIbHBIE BOJIHBI
29 3ByK. CKOpOCTH 3ByKa. ' pOMKOCTh bu6moreka [IOK
3ByKa. Beicota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHbIEC BOJIHBI, UX
23 cBOicTBa U cKopocTh. IlIkana bubmmorexa LIOK
P ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[TpuHIHUIIEI paguoCBsI3U U
24 TeJeBUICHUS. Pa3BuTue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponbnas pabora «Konebanus u bubmnorexka ITOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeiHOE pacpocTpaHeHHEe
26 CBEeTa B OJHOPOIHOM CpeJie. bubnmuoreka 1IOK
Toueunslii ucTouHuk ceera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxkenne cBera. 3aKOHBI
27 oTpaxxeHus csera. [loctpoeHue bromiorexa LOK
P L P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3€pKajie
[Ipenomnenue cBera. [lonHoe
08 BHyTpeHHee oTpaxeHue. [IpenenbHblil bubmuoreka IIOK
yToJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd 76
OTPaKEHUS
29 Jlaboparopnas pabota «M3mepenue bubnuotexa 1{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

noKaszaTeiisd IMPEJIOMIICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [TocTpoenne n3o0paxeHuii B

bubmuoreka 1IOK

30 nun3e. Dopmynia TOHKON JTUH3HI.
My https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JUH3I
JlaGoparopnasi pabora
31 «HccnenoBanmne cCBONMCTB
n300pakeHUH B JTMH3AX»
Jucnepcus ceera. Cl0KHBIN COCTAaB
32 oenoro ceera. LBer. JlabopaTopHas
pabota «Habmronenue nucrnepcuu
CBETa»
Wurepdepenmus ceera. Judpakmms bu6morexa [IOK
33 ,
ceera. Judpaknnonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6mmorexa [IOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudOpHI U yCTPONHCTBA U
yCIIoBUSI UX 0€301acHOTO MPUMEHEHHS
I'paHuIIBI TPUMEHUMOCTH
36 KJ1accuueckor MexaHuku. [loctynarst bu6mmorexa [IOK
CIIEIUATLHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIIbHOCTH
OTHOCUTEIIBHOCTh OJTHOBPEMEHHOCTH.
37 3 bu6mmorexa 1HOK
aMeJlJIEHHE BpPEMEHU U COKpaIlleHUE
A P Patt https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrus U UMITYJIbC PEIITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C SHEpTUeu u Bubmroreka LIOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJILCOM. DHEPrUsi MOKOs
39 Kontponbras pabora «Onruka. bubnuotexa 1{OK
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OcHOBBI cieUAIBHOMN TEOPUU
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonsl. ®opmyna Ilnanka. Dueprus

Bbubmuoreka 1IOK

40
¥ UMIYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eus 110K
noJIMoTEKA
41 .0 A.T.
porospexta. OmbiTe https://m.edsoo.ru/ffOcffc4
Cronerona
3akoHbl potorpdekra. YpaBHeHHE
HoH! o103 P BuGmuorexa IIOK
42 DitHmTeliHa 11 porodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢oroaddexra
Hasnenue ceera. OnsITe I1. H.
43 JleGenneBa. Xumudeckoe aeicTBHE Brbmorexa LIOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE TMPUMEHCHHE:
¢doTo31€MEHT, POTOIATUHK,
COJTHEYHasi OaTapesi, CBETOIUO.
45 Pemenwne 3agay mo reme «71€MEHTHI bubnmuoreka 1IOK
KBAaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITE
46 Pesepdopma mo paccesamio a-qactu brbmiorexa LOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast Mojeib aTomMa
bu6mmorexa 1HOK
47 ITocrynater bopa
TYAATRL Bop https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoiieHue GOTOHOB
48 MIPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS bubamorexa LOK
P pexOA . A P https://m.edsoo.ru/ff0dOafa
SHEpPTruu Ha Apyroil. Buasl criekTpoB
49 BomHoBeie cBOiicTBA yacTull. BoiHEI bubmoreka 1IOK
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ne bpoina. KopnyckymnsapHo-
BOJIHOBOM qyanu3M. CIOHTaHHOE U

BBIHYXXICHHOC H3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHE PAAUOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeaenenno coctaBa
PaINOAKTUBHOTO U3ITy4EHUS

bubmuoteka 1IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3nydyenus. Bausuue
pPaalOaKTUBHOCTH Ha KUBBIE

OpraHu3Mbl

52

OTkpbITHE IPOTOHA M HEITPOHA.
N3otonsl. Anbda-pacnan.
ONEeKTPOHHBIA U MO3UTPOHHBIN Oera-

pacnan. I'amma-uznydeHnue

bubmuoteka 1IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBsA3U HYKJIOHOB B SIpE.
S nepubie peakuu. AaepHbIA
peaktop. [IpoGaemsl, NEpCIEKTUBHI,
SKOJIOTMYECKHUE ACIIEKTHI SIAEPHOU

JSHEPTETUKH

bubnmuoreka 1IOK
https://m.edsoo.ru/ff0d1356

54

DnemeHTapHbie YacTuilbl. OTKpBITHE
MO3UTpPOHA. MeTObI HAOMIOICHHS U
pErucTpalvy 3JIeMEHTAPHBIX YaCTHII.
Kpyrisiii cron « DyHaaMeHTalIbHbIE
B3auMogeicTBus. EquHCTBO
(u3NYECKON KapTHUHBI MUPa»

bu6mmorexa 1HOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sézanoro neba. Co3sesaus,
sIpKWe 3BE3]1bI, IJIAHETHI, UX BUJIUMOC
nekenue. ConHeuHas CUCTEMA



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

56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk 3nepruu ConHua u 3BE37

57

3BE3 1B, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIIaBHOMN
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 3B€31. CoBpeMEHHbIE
MIPENICTaBICHUS O IPOUCXOKIACHUN U
sposironiuy CoJiHIA U 3BE3 ]

58

Mieunstii [TyTe — Hama ["ataktuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. ['anaktuku. YépHbIe
JBIPBI B iIpax rajJakTHK

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bonsioro B3peiBa.
PenukroBoe u3nyueHue.
Meraranakruka

60

Hepemennsie mpo0iaemMpl acTpOHOMHA

61

KontponsHas paboTta « DneMeHTHI
ACTPOHOMHH H aCTPOPU3UKI»

62

O6o6maromuii ypox. Ponb pu3uku u
aCTPOHOMHM B SKOHOMHUYECKOU,
TE€XHOJIOTMYECKOM, COLIMaIbHON U
ATUYECKOH cepax NesITeIbHOCTH
YyeJloBeKa

63

O6o06maromuii ypox. Poss u MmecTo
(bU3UKHU U ACTPOHOMHH B
COBPEMEHHOW HAy4yHON KapTHHE MHUpa

64

O6o6matomuit ypok. Ponb




¢uznueckoit Teopuu B GOpMUPOBAHUHI
MpeJCTaBIeHU 0 puznueckon
KapTHHE MHpa

O6o6maromuii ypok. Mecto
(bu3nyeckoi KapTUHBI MUpPa B 001IIeM

65 1
pslAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJCTaBICHUN O MPUPOAE
66 PesepBHBI ypok. MarHuTHOE moJie. 1
DJIeKTPOMAarHUuTHAasI UHAYKLUS
PezepBHblil ypok. OnTrka. OCHOBBI
67 CIIeIIMAILHON TEOPUH 1
OTHOCHUTEJIbHOCTH
P i .K .
. 3e3eepzn>11/1 y;)COKO ](S)aHTOBaH ¢dusuka . BuGmmorexa 11OK
MEHTBI ACTPOHOMUH U
i P https://m.edsoo.ru/ff0d1784
acTpo(u3NKu
OBILIEE KOJIMYECTBO YACOB I10O 68
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YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» dmsuka, 10 knace/ Kacesaos B.A., O61iecTBO ¢ OrpaHnYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe obiiecTBo «3maTreascTBo
«IIpocBereHue»

» dusuka, 11 knace/ Kacesaro B.A., O0111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/JIPODA»; AkiinonepHoe oo61mecTBo «M3aarenscTBo

((HpOCBGIHCHI/IG»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
[Iporpamma kypca ¢usuku 1 10—11 knaccos. ba3oBsiit yposens (aBTop B.

A. KacbhsHOB)

YMK «®wusuka. 10 knacc. ba3oBblii ypoBeHB

1. ®usuka. 10 knacc. ba3zoBelil ypoBeHb. YUEOHUK € 2JIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacbsiHoB).

2. ®uswnka. 10 xmacc. bazoBerit ypoBeHb. MeTomndeckoe mocooue (aBTop B.
A. KacbsiHOB).

3. ®uzuka. 10—11 knaccol. bazoseiit ypoBenb. Terpaas aist 1a00paTopHbIX
pab6ot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3oslii ypoBenb. KoMiuiekT TeTpaneii ais



KOHTPOJIbHBIX padoT (aBTOp B. A. KacesiHoB)
5. ®usuka. 10 kimacc. JluakTudeckue KapTouKu-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

YMK «®usuka. 11 knacc. ba3oBslil ypoBeHb»

1. ®uzuka. 11 knacc. ba3oBblit ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuioxxeHnueM (aBTop B. A. KacksHOB).

2. ®uzuka. 11 knacc. bazoBeiit ypoBeHnb. MeTomueckoe nocoodue (aBTop B.
A. KacbsHOB).

3. ®uzuka. 10—11 knaccel. bazoBeiit ypoBens. Terpas aiist 1ab0paToOpHBIX
pabot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4, ®uzuka. 10—11 xnaccel. ba3oBeiii ypoBeHb. KoMIITEKT TeTpamei 1is
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kacesnos, W. B. UrpsioB).

5. ®usuka. 11 kimacc. JlumakTudeckue KapTouKr-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTh pabOTHUKOB 0Opa30BaHUSL.

2 http://markx.narod.ru/pic/ - pu3suka B mkosie.

3 http://festival.1september.ru/articles/ - pecTrBap negaroruyeckux uaeh

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caift anst yanreneid U3UKU 1 UX YICHUKOB.
5 http://www.physics.ru/ - matepuaiisi 1o Gpu3HKe.
6 www . ege .edu.ru - uapopmarmonHsiit mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnekuus [{OPoB


http://www.fizika.ru/
http://www.physics.ru/
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