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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHs Ha ypOBHE cCpeaHero oOiiero oOpa3oBaHHUsi pa3paboTaHa Ha OCHOBE
NOJIO)KEHU U TpeOOBaHUU K pe3ysibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTEeNbHOW MPOrpamMMbl, MPEACTABICHHBIX B
OI'OC COQO, a Takxe ¢ yuérom deaepaibHol pabodeit mporpaMMbl BOCIUTAHUS M KOHIENIUHU NpenogaBaHus y4eOHOro
npenmera «®duszuka» B oOpa3zoBareibHbIX opraHusanusx Poccuiickoit ®enepauuu, peanu3yolUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mporpaMmbl Mo (U3MKe HarpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTHHBI MUpa
oOyuaromuxcsa 10—-11 kmaccoB npu o0ydeHuu ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusamM @OI'OC COO k mMIaHUPYEMBIM JIMYHOCTHBIM,
OpEeIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOyuYeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTbh peaTu3aluu
MEXIPEIMETHBIX CBsI3el (DU3MKU C €CTECTBEHHO-HAYUYHBIMU yUE€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e U3y4eHUs (PU3MKH Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHMs, IUIAHHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca
(GU3MKHU: TMYHOCTHBIC, METAIIPeIMETHBIE, TIPEIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (U3HKK HAa 0230BOM YpOBHE, B TOM YHUCJIE MPEIMETHBIC Pe3yIbTaThl

110 TOJIaM O0yUYCHHS;

e cojepkaHue yueOHoro npeaMera «@u3nka» 1mo rogaM o0y4eHus.

du3rka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPOIBI, BRICTyIAs B KauecTBe y4eOHOTro IMpeaMeTa B IIKOJIE,
BHOCUT CYIIECTBEHHBIA BKJaJ B CHUCTEMy 3HaHUUW 00 okpyxkatomiem wMupe. IIkoapHBI Kype QU3MKH —
CUCTEMOOOPA3YIOMIMI ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IMOCKOJIBKY (DU3MYecCKre 3aKOHBI JiekKaT B
OCHOBE TIPOIIECCOB M SBJICHUHN, HU3y4aeMbIX XHMHEH, Owuonoruen, Qusmdyeckoil reorpadueii U acTPOHOMUEH.
Hcnonp3oBaHue W aKTUBHOE MpUMEHEHWE (DU3UYECKUX 3HAHUUN OMpeNeNsieT XapaKTep U Pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEPreTHUKU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJIyYEHHUS HOBBIX MATEpHUANIOB C 3aJlaHHBIMU
CBOMCTBaMU U Jpyrux. M3ydenne Qu3MKy BHOCHUT OCHOBHOHM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHUHBI
Mupa o0yJaronmxcs, B GopMUpOBaHUE YMEHHM PUMEHITh HAYYHBIH METO/ TTO3HAHUS TPY BBHITOJTHCHHH MU YI€OHBIX
HCCIIEIOBAHUN.



B ocHOBy kypca ¢u3MKH ISl YPOBHSI CpEIHEro oOIIero oOpa30oBaHHS IOJIOKEH s UAeH, KOTOpPhIE MOKHO
paccMaTpuBaTh KaK MPUHIIUIIBI €T0 MTOCTPOCSHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COJAEPKHUT MaTepual U3
BCEX pa3ziesioB (PM3HMKH, BKIFOYAET KaK BOMPOCHI KIIACCUYECKON, TAK M COBPEMEHHOU (PH3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca GU3MKH O0BEIUHEH BOKPYT (U3MUECKUX TEOPH.
Benymum B kypce siBisieTcst QopMUpOBaHUE TIPECTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U TOJIE.

Hoes ecymanumapuzayuu. E€ peanuzanus npeanojaraeT UCIOJb30BaHUE TYMaHUTAPHOTO MOTEHIMANA (PU3NYECKON
HayKH, OCMBICIICHHE CBSI3M pPAa3BUTUS (U3UKH C pa3BUTHEM OOIIECTBA, a TakXke C MHPOBO33PEHUYECCKIMH,
HPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIEMaMHu.

Hoes npuxnaonou nanpasiennocmu. Kype GU3MKU TipenonaraetT 3HakKOMCTBO C IIMPOKUM KPYTroM TEXHHUYECKHX U
TEXHOJIOTUYECKUX MPUIIOKCHUN N3YICHHBIX TEOPUH 1 3aKOHOB.

Hoes sxonoecuzayuu peanu3yercs MocpeICTBOM BBEACHHS dJIEMEHTOB CO/ICPIKAHUS, MTOCBAIIEHHBIX KOJIOTHICCKIM
npoOyieMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHBI C Pa3BUTHUEM TEXHUKU M TEXHOJOTHM, a TakkKe OOCYX ACHHUS MpoOemM
PaIMOHAILHOTO MTPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMHM 3JIEMEHTaMH Kypca (DU3UMKH Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs SABISIOTCS (QU3NYECKUE
Teopun (hopMUpPOBAHHE NPEICTABICHUN O CTPYKType IMOCTPOEHHUS (PU3MUYECKOW TEOpUH, pojid (PyHIaMEHTaIbHBIX
3aKOHOB U TIPHUHIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, JIJIsl ONKUCAHUS
€CTECTBEHHO-HAYYHBIX SIBICHUN U TIPOIIECCOB).

CHUCTEMHO-/ICSITEIbHOCTHBIM TOAX0A B Kypce (QU3MKH pealn3yeTcss MPekIe BCero 3a CYET OpraHu3aluu
AKCIIEPUMEHTATBHOM NIeITeNbHOCTH oOydatonuxcs. Jlms 6a30Boro ypoBHA Kypca (U3MKH — O3TO HCIOJIb30BaHUE
cUcTeMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOpbIE B IporpaMme 1o (pusmnke
00BbEIMHEHBI B OOIIMN CIUCOK YYEHHYECKHX MPaKTUUYEeCKUX paboT. BrigeneHue B ykazaHHOM IepeyHe J1abopaTOPHBIX
paboT, MPOBOAUMBIX ISl KOHTPOJIS M OLEHKHU, OCYIIECTBISIETCS YYaCTHUKAaMHU 00pa30BaTEeNbHOTO Mpoliecca UCXOAS U3
0COOEHHOCTEH TUIAHUPOBAHUS M OCHaIIeHUs kaOunera gusukn. [Ipu 3ToM obecrieunBaeTcsi oBIageHNUEe 00yJarOII MICS
YMEHHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHUsS, HCCIIECIOBaHMS 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaenseTcsl PEIICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3aaay. [Ipu sTom ans pacdy€THbBIX 3a7ad
NPUOPUTETOM SIBJISIOTCSA 3a7auyd C SBHO 3aJaHHOM (M3MYECKOM MOJEJbI0, MO3BOJISIIOIINE MPUMEHSATh H3y4YCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK M HWHTETPUPYsS 3HAHUS M3 pasHbIX pasnenos. s
KayeCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJaHUs HA 00BsSCHEHUE MPOTeKaHUs (PU3NYECKUX SIBICHUN U MPOIIECCOB



B OKpY)KAlOIIeH KW3HHU, TpeOyromue BbIOOpa (HHU3UYECKOW MOJETH JUIsl CUTYallMH TPAKTHKO-OPHUEHTUPOBAHHOTO
XapakTepa.
B cootBerctBuM ¢ TpeboBanusamu GI'OC COO k maTepHaibHO-TEXHUYECKOMY 00€CTIEUeHUI0 y4eOHOro mpoiecca
0a30BbIl ypOBEeHb Kypca (GU3MKHM Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHMs JOJKEH H3Y4aTbCsl B YCIOBUSIX
NPEeIMETHOTO KaOuHeTa (U3WKA WIM B YCIOBUSX HHTCTPUPOBAHHOTO KaOWHETa IMPEAMETOB €CTECTBCHHO-HAYyYHOTO
nukia. B kabunete GU3MKKU TOKHO OBITH HEOOXOIMMOE JTa00paToOpHOE 00OPYAO0BAHUE JIJIsi BHITIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (HU3nKe yIeHHYSCKUX MPAKTUYECKUX pabOT M IEMOHCTPAIIMOHHOE 000pYA0BaHHE.
JleMoHCTpaImoHHoe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM MUHUMAJIBHON JOCTATOYHOCTH M
oOecIieynBaeT MOCTAHOBKY MEPEUMCICHHBIX B IPOrpaMMe 10 (U3HMKE KIFOYEBBIX JEMOHCTPALMHA JJI HCCICIOBaHUS
M3y4aeMbIX SIBJICHUH U TPOIECCOB, IMIUPHUCCKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHHH.
JlaGoparopHoe 00OpyIOBaHME [JIsi YYCHHUUYECKHX MPAKTHYECKUX padboT (opMupyercss B BUIE TEMAaTHUUYECKUX
KOMIUICKTOB M 00CCICUMBACTCS B pacyéTe OJHOTO KOMIUICKTa Ha JIBYX OOydYaromuxcs. TeMaTHYeCKHE KOMILICKTHI
71a60paTOPHOTO 0OOPYAOBAHMS JTOJKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM HCIIOIB30BAaHUM aHAJIOTOBBIX U IU(PPOBBIX
npuOOpPOB, a TAK¥KE KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUI€ LIU(PPOBHIX JTAOOPATOPHUH.
OCHOBHBIMHM LIETISIMUA U3y4€HUS (PU3UKH B 001IeEM 00pa30BaHUU SABIISAIOTCS:
e (QopmupoBaHre HHTEpeca W CTPEMJICHHS OOY4YaIOIIMXCA K HAYYHOMY H3YUYEHHUIO MPUPOJBI, Pa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIE€ MO3HAHUSI U (HOPMHUPOBAHHE HCCIIEIOBATEIHCKOTO OTHOILIEHUS K
OKPYXAIOIUM SIBIICHUSM;

e (QopmMupoBaHHE HAay4YHOTO MHUPOBO33PEHUS KaK pe3ysibTara MW3YYCHHs] OCHOB CTPOCHHSI MaTepuu W
(byHIIaMEeHTaTbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBanre yMmMeHUN OOBSICHATH SBICHUA C WCIHOJIb30BaHWEM (U3UYECKUX 3HAHUH H HAYYHBIX
JI0Ka3aTeIbCTB;

e (QopmupoBaHue mpeacTaBICHUN O poid (PU3UKH 71T Pa3BUTHSA JPYTHUX €CTECTBEHHBIX HAyK, TEXHUKH U
TE€XHOJIOTHH.

JlocTmkeHne 3TUX TeNie 0OecTieunBaeTcs pereHueM CIeIYIONNX 3aad B Mpoliecce u3ydeHus Kypca Gpu3uku Ha
YpOBHE CpeHero 001ero 0opa3oBaHus:

e TmpuoOpeTEeHUE CUCTEMBI 3HAHUN 00 OOmMUX (PUINUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIFOYAsS

MEXaHHUKY, MOJIEKYJISIPHYIO (PU3UKY, AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U AIEMEHTHI acTPO(PU3NKH;



e (opMHpoBaHHE YMEHHUN NMPUMEHSATh TEOPETHUECKUE 3HAHUS IS OOBSICHEHNS (PU3MUECKUX SBICHUN B TPUPOJIE
U JIIS1 IPUHATHUS TPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM KU3HH;
e OCBOGHHE CHOCOOOB pEIICHUS PA3IWYHBIX 3a7ad C SBHO 3aJaHHON (PU3MYECKOW MOJENBIO, 3ajad,
MOJIpa3yMeBAIOIINX CAMOCTOATEIFHOE CO3aHme (PU3NIecKOi MOeNH, aJeKBaTHON YCIOBHIM 3a1a4H;
e TMOHMMaHWE (PHU3UYECKHX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYECKHUX YCTPOMCTB M TEXHOJOTHYECKUX
MIPOIIECCOB, WX BIUSHUS HA OKPYKAIOIIYIO CPELY;
e OBJIAJICHUE METOJIaMU CAMOCTOSTEIHFHOTO TIAHUPOBAHUS U TPOBEACHUS (HU3MUECKUX IKCTICPUMEHTOB, aHAIIN3a
¥ MHTEpIpeTaui HHPOPMAIIHH, OTIPEICIICHUS JOCTOBEPHOCTH MOJIYICHHOTO Pe3yIbTara;
e CO3/aHME YCIOBUH JJIS pa3BUTHS YMEHHUH MPOCKTHO-MUCCIIEIOBATEILCKON, TBOPUECCKON JACSITEILHOCTH.
Ha u3ydenue usuku (6a30BbIil ypOBeHb) Ha ypOBHE CpeliHero ooiiero oopasoanust orsoautcs 136 vacos: B 10
Kiacce — 68 yacoB (2 vaca B Hefeno), B 11 kimacce — 68 yacoB (2 yaca B HE/ICIIO).
[lpeqmaraemerii B mporpamMme M0 (U3UKE TMEpedYeHb JIA0OpAaTOPHBIX W TPAKTHUECKUX pabOT sBISETCS
PEKOMEHIOBaHHBIM, YUYHUTEIb JIeJaeT BHIOOP MPOBEAEHUS Ja0OPaTOPHBIX PabOT M OMBITOB C YUETOM WHIUBUYAIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

COJEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka v MeTObl HAYYHOI' 0 MO3HAHMS

®dusuka — HayKa o npupojae. HayuHble MeTOABI MO3HAHUS OKPYKAIOWIErO0 MUpA. POb SKCIIEpUMEHTA U TEOPUU B
mpoliecce MO3HaHUs MPUPOJIbI. DKCIIEPUMEHT B (pU3UKE.

MopenupoBanue (Qu3nyecKux SBICHWNW W TporieccoB. Hayunble rumote3bl. Pu3MUEeCKHE 3aKOHBI M TEOPHH.
['panutbl npuMeHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHITTT COOTBETCTBHS.

Ponbp u mecTo Qusuku B popMUpOBaHUH COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B MPAKTUYECKON JEATECTHHOCTH
JIIOJIEH.

Jlemoncmpayuu

Amnanorossie u U(PpoBEIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIE JATUNKH.

Pasznen 2. Mexanuka



Tema 1. Kunemamuxa

Mexannueckoe ABMKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMAKEHMS. Cuctema oTcuéra. TpaeKkTopusi.

[lepemerienne, cKOpoCcTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE MaTepUaJbHOM TOUKH, HX
MPOEKIIMU HA OCU CUCTEMBI KoopAuHAT. CIOKEHNE NEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE NpsMOJMHEHHOe aBuxkeHue. ['paduku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOpPEHMUS, YyTU U TIEPEMEILICHUS MAaTEPUAIBHON TOYKH OT BPEMEHHU.

CBoOoaHoe najzieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe nBukeHue. J[BMKEHHME MATEpUAIBHONM TOUYKHA MO OKPYKHOCTH C TOCTOSSHHOW MO MOMYJIIO
CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JIMHEWHas ckopocTh. Ilepmom um wyacrora oOpamienus. lleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHuueckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: CIIUAOMETP, JBU)KEHUE CHAPAJIOB, LICTIHBIE U PEMEHHBIE
nepeaym.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHMEM MIPOCTHIX MEXAaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmronenue nBuxeHus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY W TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaICHHUS.

Hamnpagiienre CKOpocTH Y ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamoprsie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIBIO OIPEAEIICHUSI MTHOBEHHOU CKOPOCTH.

HccrienoBanre COOTHOLIEHUSI MEXKIY IYyTSAMH, IPOUJAECHHBIMH TEJIOM 3a ITOCIEA0BATEIILHBIE PABHBIE ITPOMEKYTKHU
BPEMEHHU MPHU PABHOYCKOPEHHOM JIBUKEHHUU C HAYAJIBHOU CKOPOCTHIO, PABHOU HYJIIO.

N3ydeHne nBUKEHHS MIapyKa B BA3KOW )KUIKOCTH.

N3yueHne nBuxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuanun otHocuTenpHOCTH ['anmuites. [lepBsiii 3akoH HeroToHa. HEpLIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoil 3akon HeioToHa aiis matepualibHOM TOYkH. Tperuit
3akOH HproTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BceMHUpPHOTO TAroteHus. Cuna tsoxect. [lepBas kKocMHu4ecKas CKOPOCTb.



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

Tpenue. Buasl Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJbXKEHUS U
cuna Tperus nokos. Koadgdumuent tpenus. Cuna CONpoTUBICHUS MPU JIBXKCHUU Teja B )KUJIKOCTH WU rase.

[locTynarenpHOE U BpaliaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOIO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpallleHus. [11edo cuibl. Y cnoBust paBHOBECUS TBEPIOIO TEA.

TexHuueckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHUE: MOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNIeHUE MHEPLIVH.

CpaBHEHME MacC B3aMMO/ICHCTBYIOIINUX TEN.

Bropoii 3akon HproToHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIlii.

HesecomocTs. Bec Tena rnpu ycKOpeHHOM MOABEME U MTaJICHHUH.

CpaBHeEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUS.

VYcnoBust paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydenne nBuxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIUX B TMPYKWHE M PE3WHOBOM 0Opasie, OT HuX
nedopMarmm.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbec mMaTepuanbHON TOYKH (Tela), CUCTEMbI MAaTEPUANIbHBIX TOYEK. MIMIyJIbC CHJIBI U U3MEHEHHE HMMITYJIbCa
Tena. 3aKOH COXpaHEHHs UMITyJibca. PeaKTUBHOE IBU)KEHUE.

PaGota cuibl. MOIITHOCTB CHJTBI.

Kunernueckas sHeprusi MmaTepuaibHOl Touku. Teopema 00 U3MEHEHUN KUHETUUYECKON SHEPTUU.

[Totenmmanbaast sHeprus. [loTeHmmanbHass SHEpPrus ymnpyro aeGpopMUPOBaHHOW mNpyKuHBL. [loTeHIManbHas
SHEPrus Tena BOJIU3U MOBEPXHOCTU 3EMIIH.

[ToTeHunanbHble U HEMOTEHIMANIbHBIE CUJIbI. CBsA3b pa00OThl HEMOTEHIIUABHBIX CUJI C U3MEHEHHEM MEXaHUYECKOUN
SHEPrUU CUCTEMBI TEII. 3aKOH COXPAHEHUS] MEXAHUYECKON SHEPIHUU.



Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, NPYKUHHBIA IUCTOJIET, ABUKCHUE
paker.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHIMATBHON SHEPTUN B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa ¢ MOMOUIBIO IBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C W3MEHEHHMEM MEXaHWYECKOW JHEpruu Tejla Ha NpPHUMEpPE PaCTSHKEHHS
PE3UHOBOIO KIyTa.

Pasznen 3. MouiekysipHasi pU3NKa 1 TEPMOAMHAMMKA

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOW TEOpUM W WX OIBITHOe oOocHOBaHMEe. bpoyHOBckoe
neuwxenue. Juddysua. Xapakrep IBMKEHUS M B3aUMOJCHCTBUS YACTHUI] BemlecTBa. MoAenu CTPOEHHUs Ta3oB,
KHUJAKOCTEH M TBEPABIX TeNT M OOBACHEHHE CBOMCTB BEIllECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TemnoBoe paBHoBecue. Temrieparypa u €€ usmepenue. lllkama temneparyp Llenbcus.

Mogens wuzaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHUYECKOM TEOPUM UICAIBHOTO Trasa.
AOcomnoTHasE TeMIepaTypa Kak Mepa CpelHed KMHETHYEeCKOM SHEpPruM TEeIIOBOTO JBIKEHHA vacTull rasza. [llkama
temnepatyp KenbBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. 3akon JlansToHa. M3omporecchl B
UJICATbHOM Ta3e C TMOCTOSHHBIM KOJWYECTBOM BemiecTBa. ['padudueckoe mpeacTaBieHUE H30IPOIIECCOB: M30TEPMA,
n30X0pa, n300apa.

TexHuuyeckue yCTpOHUCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapOMET.

Jlemoncmpayuu

OnbITHI, TOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BelIeCcTBa, PoTorpadnn MOJIEKYJI OPraHUYECKUX COCTUHCHU.

OmnbIThl 10 TU(Py3Un KUJKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO JIBUYKECHHUS.

Mogens onbita IITepHa.



OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOACHCTBUSL.

Mogenb, WIUTIOCTPUPYIOIAsi TPUPOY JABJICHUS ra3a Ha CTEHKHU COCY/Ia.

OMBIThI, WLTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UI€aIbHOTO ra3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

Ompenenenue Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEPEHHH O0OBhEMa KOMHAThI, JABJIICHHUS U
TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSTHUS pa3peskeHHOTo Trasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamudeckas cucteMa. BHYTpeHHsIsl SHEPTrUsi TEPMOJUHAMUYECKON CUCTEMBI M CIIOCOOBI €€ M3MEHEHHS.
KonmnuecTtBo TemnoTel M pabota. BHyTpeHHssT 3HEprusi OJHOATOMHOTO HJEaJbHOTO raza. Buubl Teronepenayw:
TEIJIONPOBOTHOCTh, KOHBEKITUS, HW3JIYyYeHUE. YJIeNbHas TEIUIOEMKOCTh BemiecTBa. KoluuecTBO TEIJIOTHI MpH
TerJIonepeaaye.

[lonstTue 006 anuabatHoMm mporecce. [lepBeiif 3akoH TepMoaMHAMHUKHU. [lpuMeHeHME TMepBOrO 3aKOHA
TEPMOJMHAMUKH K u3ompoieccaM. ['padudeckas nHTepnperanus padoTsl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

TeruoBbie MamuHbl. [IpuHIUIBI qEeHCTBUSA TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPTUM B TEIUIOBBIX MAaIIMHAX.
Koaddunment mnonesnoro aerictBus TermoBod Mamuubl. [lukn Kapro m ero kodpdunmMeHT mose3HOTO JIeHCTBHS.
DKOJOTUYECKUE MPOOTIEMBI TETIIOIHEPTETHKU.

TexHuueckne yCTpoWCTBA W MPAKTHUYECKOE TMPUMEHEHHE: JBUTATelb BHYTPEHHEIO CrOpaHHs, OBITOBOM
XOJOIUIBLHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW SHEPTHM Tella MPU COBEPIICHUU PAOOTHI: BHUIET MPOOKH U3 OYTHUIKU TOJ JEHCTBHEM
C)KaToro BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTéM TpeHUS (BUICOIEMOHCTPAIIHS).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIepaTyphl) Tella NPy TEeIIonepeaaye.

OnbIT 0 a1abaTHOMY PACIIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl



[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAsE U OTHOCHUTEINIbHASA BIAXKHOCTh BO3/yXa.
Haceimmennsiit nap. Y aenpHast TerioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucrammueckue u aMmopdHbie Tena. AHU3OTPOMUS CBOWCTB KPUCTAIIOB. JKUJKUE KPUCTAJIIBI.
CoBpemenHnble MaTtepualibl. [InaBiaenue u kpuctau3anus. Y qeiabHas TerioTa miasnenus. Cyomumanus.

VYpaBHeHHUE TEMIOBOTO OanaHca.

TexHuueckue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP M MCUXPOMETP, KATOPUMETP, TEXHOJIOTHUH

MOJTy4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TIAPOB.

Kunenve npy MOHMWKEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaGuroieHre HarpeBaHus U IJIaBJICHUS KPUCTANTMYSCKOTO BEIIESCTBA.
JleMOHCTpaInst KPUCTAIUIOB.

Yuenuueckuii sxcnepumenm, iabopamopmuie pabomul

H3MepeHne OTHOCHUTEBHOHN BIKHOCTH BO3TyXa.

Paznen 4. JiaekTpoguHaMuKa
Tema 1. dnekmpocmamuka
DOnekTtpu3auus Tenl. DIEKTpUuecKui 3apsan. JIBa Buaa snekTpudyeckux 3apAnoB. [IpoBOAHUKM, NHUAIEKTPUKU U
MOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUSI JIEKTPUUYECKOTO 3apsiia.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. ToudeuHbI 3NEKTPUYECKHM 3apsl. ODIEKTPUUECKOE TMOJeE.
Hanpsixénnocte anexrpuueckoro noiisg. llpyHoun cynepno3unuy 3ieKTpUYecKux nosied. JIMHMKM HanpsikEHHOCTH
3JIEKTPUYECKOTO TTOJIS.

PaGota cun anexrpocratudyeckoro mois. [lorennuman. PasHocts moreHnuanoB. [I[poBOAHWKY U AMAIEKTPUKH B
AIEKTPOCTATUYECKOM MoJe. [nanekTpudyeckas NpOHUIAEMOCTb.

OnektpoéMkocTh.  KonaeHcatop. DIEKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCAaTopa. OHEpPrus  3apsiKeHHOTO
KOHJIEHCATOpa.

TexHnueckne yCTPOMCTBA W NPAKTUYECKOE MPHUMEHEHHUE: 3JJIEKTPOCKON, 3JIEKTPOMETP, SIECKTPOCTATHYECKAs

3aIuTa, 3a3eMJICHUE JIEKTPONPHUOOPOB, KOHACHCATOP, KOMMMPOBAIBLHBIN anmnapar, CTpYWHBIM IPUHTED.
Jlemoncmpayuu



Y CTpONCTBO U NIPUHIMII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEJL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAAM TUIACTUH, PACCTOSIHUS MEXIY HUMHU H
TUBJIEKTPUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku ¢ paznuunwix cpedax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUeCcKOro Toka. Mcrounuku Toka. Cuna toka. [TocTosiHHBIN
TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DIEeKTpUUECKOE CONPOTUBIICHHE. YIETbHOE CONpOTUBIEHHE BenlecTBa. [lociaegoBaTenpHoEe, NapalIEIbHOE,
CMEILIAHHOE COEIMHEHHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [[xoyns—JIenia. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasi Cujia U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKAa. 3akKOH OMa Juisl MOJHOUN (3aMKHYTOM)
3JeKTpruueckon uenu. KopoTkoe 3aMbIKaHuE.

DNEKTPOHHAsI MPOBOJUMOCTh TBEPJBIX METAJLIOB. 3aBUCUMOCTb COINPOTUBJIEHUS METALUIOB OT TEMIEPATYpPHI.
CBepXIpoOBOAUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MNpPUMECHAs MIPOBOJUMOCTb MOJYNPOBOAHUKOB. CBOMCTBa p—h-lepexoja.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PacCIIaBaX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIH3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHnyeckne yCTpOMCTBA W NPAKTUYECKOE NPHUMEHEHHWE: aMIIEPMETpP, BOJIBTMETP, PEOCTaT, UCTOYHHKH TOKA,
AJIEKTpOHArpeBaTEIbHbIE MPUOOPHI, JMEKTPOOCBETUTEIILHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN JTHO],
TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.



Jlemoncmpayuu

N3Mepenue CUibl TOKa U HaNPSKEHUS.

3aBUCHMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX IMPOBOJAHUKOB OT JUIMHBI, IUIONIAAW MOMEPEYHOIO CEYEHUS H
Marepuasnia.

CmemaHHOE COeIMHEHUE TPOBOJHUKOB.

[IpssMoe wm3MepeHne 3IeKTpOoABMKYHIENH cuibl. KOpOTKOE 3aMblKaHME TaJIbBAHWUYECKOTO 3JIEMEHTAa U OLEHKA
BHYTPEHHET'O COIIPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii paspsa U MPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI IPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMEmaHHOIO COEIUHEHNS PE3UCTOPOB.

W3mepenue a1eKTpoABUIKYIIEH CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmronenue anexrponusa.

MexnpeaMeTHbIe CBS3H

N3yuyenne kypca ¢uszuku 06azoBoro ypoBHS B 10 Kiacce OCyLIECTBISETCS € YYETOM COJIEpKATEIbHBIX
MEXIIPEIMETHBIX CBSA3EH ¢ KypcaMyu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemuvie nonsamus, CBI3aHHbIE C M3YYEHHUEM METOJOB HAyYHOr'O IMO3HAHUS: SIBICHME, HAy4YHBIH (akKT,
TUIoTe3a, pu3ndeckas BeJIUNYNHA, 3aKOH, TEOpUsl, HAOII0AEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmieHHUEe CHCTEMbl ypaBHEHUH, JuHEiHas ¢yHKIUs, mapaboia, runepbona, UX rpaduku u
CBOWMCTBA, TPUTOHOMETPHUYECKHE (PYHKIMH: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPBI U UX IPOECKLIUU HA OCH KOOPIAMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexaHudeckoe ABIKEHUE B XUBOUM mpupone, nuddysus, ocMoc, TEIIOOOMEH >KHUBBIX OPraHHU3MOB
(BuABI TEIUIONIEPEAAYH, TEMIIOBOE PABHOBECHUE), JIIEKTPUUECKUE SBJICHUS B )KUBOW MTPUPOJIE.

Xumus: NHUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHME aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIpPHAs Macca,
TEIJIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEM M Ta30B, DJIEKTPUYECKHME CBOMCTBA METAUIOB, JJIEKTPOJIUTHYECKAs
AUCCOLMALUs, TAIbBAHUKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.



Texnonoeus: npeodpa3zoBaHUE JBUKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, MOAIIUITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMIYyJbca B TEXHUKE (pakera, BOJOMET W JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, napoBas TypOWHA, OBITOBOM XOJIOAWIbHHMK, KOHAMIIMOHEP, TEXHOJOTUU TIOJYYEHHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHCIE HAHOMATEpUAJIOB, M HAHOTEXHOJOTHH, OJJEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBINA MPUHTED, dJIEKTPOHATrpEBATEIbHBIE MPUOOPHI, JTEKTPOOCBETUTENbHBIE TPUOOPHI,
rajbBaHUKa.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomacHUMHAA UHOYKYUA

[TocTosiHHbIE MarHuThl. B3auMoaeWCTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe mojie. BekTop MarHuTHOU
uHAyKIuU. [IpuHOUI cynepno3uuuyM MarHUTHBIX Nosied. JIMHUM MarHuTHOW MHAYKUUU. KapTuHa JMHUM MarHUTHOMU
WHIYKIUU I10JI51 [IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oje MPOBOAHHUKA € TOKOM. KapTuHa JMHUN MHAYKUMA MarHUTHOTO IIOJIS JUIMHHOIO IIPSIMOTO
IPOBOJIHMKAa M 3aMKHYTOIO KOJBIEBOIO IPOBOJHMKA, KaTymku ¢ TokoM. OmnbeiT Opcrena. BzaummoneiicTBue
IIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Monynb U HampasiieHue. J[[BUyKeHHE 3apsKEHHOM 4acTULBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cumner Jlopenna.

SIBneHne SJIEKTPOMArHUTHOM WHAYKUMHM. [IOTOK BEKTOpa MAarHUTHOW WHAYKUUU. OJIEKTPOABUKYIIAs CHIIA
MHIYKIHUH. 3aKOH 3JIEKTpoMaraHuTHou nunaykuuu dapanes.

BuxpeBoe s5ekTpruieckoe mojie. DIEeKTPOABKYIIAS CHUIIA UHAYKIWH B IPOBOJAHUKE, IBUKYILEMCS MOCTYNATEIbHO
B OJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHaykTHBHOCTD. SIBI€HUE CAMOUHYKIIMU. DIEKTPOABIKYIIAsl CUJIa CAMOUHIYKIIUH.

DOHeprusi MAarHUTHOTO MOJIS KATYIIKK C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHHE: TIOCTOSHHBIE MArHUTHI, AJIEKTPOMArHUTHI,
3JIEKTPOJBUTATENb, YCKOPUTEIHU AJIEMEHTAPHBIX YaCTUL, UHAYKIHNOHHAS ME€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHOYKIIMA MAarHUTHOTO TIOJISL.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOJABHKYILECH CUIIBI MHAYKIIMUA OT CKOPOCTH M3MEHEHUS MAarHUTHOTO MOTOKA.
SBreHNE CaMOUHIYKIINH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne MarHuTHOrO I0JIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sABIEHUS 2JIEKTPOMAarHUTHON MHIYKIUU.

Pa3nen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHble Kojiedanus

KonebarensHas cuctema. CBoOO HBIC MexaHHYecKue koyiebanusa. ['apmorndeckue konebanus. Ilepuos, yacroTa,
amrutyna W (Qasza xonebanuit. I[IpyXMHHBI MasTHUK. MaTeMaTHUYeCKWW MAasSTHHUK. YpPaBHCHHE TapMOHHUYCCKHUX
kosneOanuii. [IpeBpalnenue SHepruy MPU TAPMOHUIECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B HMACATLHOM KOJIeOaTeIhHOM KOHTYpE.
AHaNOrus MEXIy MEXaHWYECKHMMH M DJIEKTPOMAarHUTHBIMU KoJjiebanusiMu. Popmyrna TomMcoHa. 3aKoH COXpaHEHHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarOmUX KoileOaHUsAX. BBIHYXKIeHHbIE MeXaHWueckne KosebOanusa. Pe3onHaHnc.
BreIHyXIeHHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMs.

Ilepemennbiii Tok. CUHYCOUIANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MNEPEMEHHOIO TOKa. AMIUIUTYAHOE U
JICHUCTBYIOIIEE 3HAUCHHE CHJIBI TOKA M HAMIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, nmepeaada u MOTPEOICHUE PICKTPUIESCKON dHEPTHH. DKOJIOTHUYESCKUE PUCKU TIPU
MIPOU3BOJICTBE EKTPOIHEPTruH. KylIbTypa MCTIOIB30BaHUS SJIEKTPOIHEPTHUH B TTIOBCETHEBHOM JKU3HHU.



TexHuyecKkue yCTpPOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA,
JIMHUM DJIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KojaeOaTeIbHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYECKUI MasSTHHK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

NccnenoBanue CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANIPSDKEHUST OT BPEMEHH) JIJIs DJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3oHaHC nipu 1ocne10BaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKM UHAYKTUBHOCTU U KOHJIEHCATOpA.

Mojenb TUHUU SIEKTPOIIepeaauH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOIa MaJIbIX KoJIeOaHUHM Irpy3a Ha HUTU OT IJIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne MEpEMEHHOTO TOKAa B €M M3 IOCIENOBATEIBHO COEAMHEHHBIX KOHJIEHCATOpa, KATYIIKU |
pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 80TIHbL

MexaHnueckue BOJHBI, yclioBHs pacrpocTpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs M JJIMHA BOJIHBI.
[Tonepeunsie u npoaoiabHbIE BOJIHBL. MHTEphepenius u audpaxkiiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanusi BEKTOpoB E,
B, V B snektpoMarHutHOi BoyiHE. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHE, MOJIpU3alus,
mudpakuus, uarepdepeiusa. CKopocTh dJEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHHIX BOJTH. [I[puMeHeHHe 2JIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeNEBUICHU. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKaIOLIEN CPEeIbI.

TexHuuecknue yCTpOHCTBA U MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJbHbIE HMHCTPYMEHTBI, YJIbTpPa3ByKOBas
JUArHOCTUKA B TEXHUKE W MEIUIIUHE, pajap, paluonpuéMHIK, TEICBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacnpoOCTpaHEHHE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneb6mromeecst Teo kKak HCTOYHUK 3BYKA.



HaGmronenne otpa)keHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHnu u 1uppakiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYI0M U 4aCTOTON KoJieOaHMiA.

UccnenoBanne CBOWCTB JJIGKTPOMArHUTHBIX BOJIH: OTPaKCHHE, NPEJIOMIICHHE, TOoJsipu3anus, Audpakius,
UHTepPepeHIIHs.

Tema 3. Onmuxka

I'eomeTrpuueckas onruka. [IpamMonuHENHOE pacHpPOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera. ToueyHbln
HUCTOYHUK CBETAa.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B MIIOCKOM 3epKalie.

[Tpenomiienue cBeTa. 3aKOHBI TIpeIOMIICHHS cBeTa. AOCOMIOTHBIN TTOKa3aTeab npesomiienus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeaenpHbIi yroJ MOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CloxHBIM cocTaB Oenoro ceera. L[Ber.

Cobuparomue u paccenBaromye JUH3bL. ToHKas arH3a. POKYCHOE PACCTOSIHUE U ONTHYECKasi CHjla TOHKOM JIMH3BI.
[TocTpoenue n300pa>keHui B COOMPAIOIINX M PACCEMBAIOIINX JUH3aX. PopMyIia TOHKON JTUH3BI. Y BeIHMUEHUE, JaBaeMOe
JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Mutepdepenuns cBera. KorepeHTHbIE HCTOYHUKH. YCJIOBHS HAOIIOJACHUS MaKCHMYMOB U
MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CUH(}A3ZHBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cseta. Judpaxkimuonnas pemérka. YcioBUe HAOIIOJEHUS TJIaBHBIX MaKCUMyMOB TpH TaJCHHUU
MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuuyeckne ycTpONCTBAa M MPAKTUYECKOE NMPUMEHEHHE: OYKH, Jyma, (oToammapaT, MPOSKIIMOHHBIN ammapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONITUKA, MTU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpsitmonuHEIHOE pacIpOCTPAHEHHE, OTPAKECHUE U TIpesioMiieHre cBeTa. OnTHuecKue mpudopsl.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUH B JTMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habmronenue natepdepeHiium ceera.



HaGmonenue nudpakuuu cBera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[lony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKY.
HaGmonenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol
N3mepenue nokazaress NpeJoMIIEHUS CTEKIIA.
UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHubl TIPUMEHUMOCTH KJIAaCCHMUECKOW MexaHukH. llocTynaTel crnenuanbHONM TEOpUHM OTHOCHUTEIBHOCTH:
MHBApPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTENbHOCTH DUHINTEHHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKpAIlEHUE JJINHBI.
DHeprusi ¥ UMITYJIbC PENIATUBUCTCKON YaCTHUIIBI.
CBsI3p Macchl C SHEPTUEN U UMITYJIbCOM PEATUBUCTCKON YaCTHUIIBI. DHEPTHs MOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6AHMOBOI ONMUKU

®ortonsl. Dopmymna [lnanka cBsi3u sHEprun GOTOHA C €r0 YACTOTOW. DHEPTUsi U UMITYJIbC (POTOHA.

OtkpeiTie U wuccinenoBanue ¢oroddpdexra. Ombitet A. I'. CromeroBa. 3akonsl (oTodddekra. YpaBHEHHE
OunmreitHa aia oroaddexra. «Kpacnas rpanuma» Gororddekra.

JHaBnenue ceeta. OnbiTe! [1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTPOWCTBA M MPAKTHUECKOe MpuUMeHeHue: (oTodneMeHT, (OTomaTYMK, COJIHEYHas OaTapes,
CBETOJUOI.

Jlemoncmpayuu

dotor(eKT Ha YyCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Cseronnon.



Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccessuro o -yactuil. [manerapuas mojens atoma. [loctynars
bopa. Uznyuenue u nornomeHue GOTOHOB MPHU MEPEXOE aTOMa ¢ OJTHOTO YPOBHS SHEPrUU HA Apyrou. Bujsl ciekTpos.
CnekTp ypoBHEH SHEpPruy aToMa BOJ0OPO/Ia.

BonHoBsie cBoiicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJTHOBOM Jyaau3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JIyUYCHHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbIN aHaIU3 (CIIEKTPOCKO ), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi

HaGmronenne muHevaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, TOKa3bIBAIOIINE CIOXKHOCTH CTpoeHus siapa. OTKpbITHE paguoakTUBHOCTH. OmnbIThl Pezepdopna
[0 OIpPEACIICHUIO COCTaBa paguOaKTUBHOrO wu3nydeHus. CBoiicTBa anbda-, OeTa-, ramMMma-usinydeHus. BrusHue
PaaOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpriTHE IPOTOHA M HeWTpoHA. HykionHas mozens snpa ['eitzeno6epra—Banenko. 3apsz sapa. MaccoBoe 4rciio
sapa. M30Torsbl.

Anbda-pacnan. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3inydeHue. 3aKoH paJuoaKTUBHOTO pacmaja.

DHeprusi CBSI3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepHble peakunu. /lenenue u cuHTE3 SEP.

SAnepusrii peaktop. TepmosimepHbiii cuHTe3. [[poOaeMbl U MEPCHIEKTUBHI SAESPHONW SHEPTETHKH. DKOJIOTHUECKHE
ACIIEKTHI SIJIEPHOU SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHIL.

dyH1aMeHTaIbHbIe B3auMoeicTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.



TexHUYeCKHe YCTPOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: IO03UMETP, Kamepa BuiibcoHa, sIEpHBIA PEAKTOD,
aToMHast bomo0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTU acTpoHOMUH. [IpuKiIanHOE U MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMHUM.

Bun 38é3qH0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKCHHUE.

CosHeuHasi cucTemMa.

Connue. ConHeuHasi akTUBHOCTh. Mlctounuk sHeprun CoJiHiia U 3BE37. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
JlnarpamMma «CHEKTpaJbHbIA KJIACC — CBETUMOCTBH». 3BE3MBI TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJI 3BE3]] TJIABHOW MOCIEI0BaTEIbHOCTH. BHYTpeHHee cTpoeHue 3BE3a. COBpeMEHHbIE MPEICTABICHUS O
IPOUCXOKAEHUU U 3BOToLNN CoHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunbiii Ilyte — nHama ['amaktuka. Ilomoxkenme u nBuxkenwe Connua B [amakthke. Tulbl TalakTHK.
Pannoranaktukuy u kBazapbl. YEpHbIE ABIPHI B A/Ipax rajlaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3axkon XaO6ma. PazGeranme ramaktuk. Teopuss bonbmioro B3pbiBa.
PenukroBoe uznydenue.

Macmra0Has cTpyktypa Beenennoil. MerarainakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

Ha6J'IIOZ[eHI/I${ HCBOOPY)KéHHI)IM ri1azoMm C HCIIOJIb30BAHHMCM KOMIIBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ IJIA OIIPCACIICHUA

MOJIOKEHHST HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy: OCHOBHBIC co3Be3usi CEeBEPHOTO MONYIIApUS U SIPKHUE 3BE3TBI.
Ha6monenus B Teneckomn Jlynsl, mianet, Mneunoro [Tytu.
O06o0aroee MOBTOPEHUE
Ponp ¢u3ukm W acTpOHOMHUM B DKOHOMHYECKOW, TEXHOJOTUYECKOW, CONHMAIBHOW W OTHYECKOW cdepax
JESTEHPHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKM W aCTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTWHE MHPA, POJb

¢usnueckoir Teopur B (POPMUPOBAHUM TPEICTABICHUN O (DU3UYECKON KapTUHE MHPA, MECTO (HU3MYECKOW KapPTHHBI
MHpa B 00IIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUI O PUPOJIE.



Me:xknpeaMeTHbIe CBA3H

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kimacce oOCymIeCTBISETCS C Y4ETOM COJEPIKATEIbHBIX
MEXMPEAMETHBIX CBA3EH ¢ KypcaMHu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadui U TEXHOIOTHH.

Mesicnpeomemnvle nowsmust, CBSI3aHHBIE C M3yYCHUEM METOJOB HAyYHOTO TMO3HAHUS: SIBICHHE, HAYYHBIA (akKT,
THIOTe3a, PU3nIecKas BEIUINHA, 3aKOH, TEOpHs, HAOII0IeHHEe, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIE]b, N3MEpPEHHE.

Mamemamuka: pelieHue CHCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHME (YHKIMU: CUHYC, KOCHHYC, TAaHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX TMPOCKIMHU HAa OCH KOOPAHMHAT, CIOKCHHE
BEKTOPOB, TMPOM3BOJHBIC JSJIEMEHTAPHBIX (PYHKIWN, MPU3HAKH TMOAO0OMS TPEYrOJbHUKOB, OMNpPEICICHHUE IUIOIIAIN
IocKuX (uryp u o0bEMa Te.

Buonoeus: >neKTpUYeCcKue SBICHUS B )KUBOW MPHUPOJIE, KoJeOaTenbHbIe IBMKCHUS B KUBOU MPUPOJIE, ONITUICCKUE
SIBIICHUS B )KMBOW TIPUPOJIE, NEUCTBUE PATUAIIIN HA KUBBIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJICKYJ, KPUCTAJUTMUECKAs CTPYKTypa TBEPIBIX Tell, MEXaHW3Mbl 00pa3oBaHUS
KPUCTAJUINYECKOMN PEIIETKY, CIIEKTPaIbHBIN aHaIH3.

l'eoepagus: MarHMTHblE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pyad, (QOTOChEMKA 3E€MHOH MOBEPXHOCTH,
IpeCKa3aHue 3eMJIETPSCEHUH.

Texnonocus: NWHUU 3JEKTpOINEpenad, TeHepaTop MEPEMEHHOI0 TOKAa, 3JIEKTPOJBUIATENb, UHAYKLHOHHAS MeE4b,
panap, paauonpuéMHUK, TeJleBU30p, aHTeHHA, TenedoH, CBY-neub, MpOEKUMOHHBIN ammapaT, BOJIOKOHHAsl ONTHKA,
COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHOTO TpenMera «Du3nKa» Ha YpOBHE CpeHEro o01ero oopazoBanus (6a30BbIid YPOBEHB) JOJIKHO
00€eCIeuuTh JOCTHKEHUE CIETYIONUX JTNIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pPE3ynbTaThl OCBOCHHS yueOHoro mpeamera «®du3uka» JOMKHBI OTPaKaTb TOTOBHOCTh U
CIOCOOHOCTh 00Yy4YarOUIUXCsi PYKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MNO3ULIMEN JIMYHOCTHU, CHUCTEMOM



IIEHHOCTHBIX OPHMEHTAIIMM, TO3UTHUBHBIX BHYTPCHHHX YOCKICHHUH, COOTBETCTBYIOUIUX TPATUIIMOHHBIM IIECHHOCTIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE KU3ZHCHHOTO OIBITA M OIBITAa JCITCIBHOCTH B MPOIECCE PealM3aIllid OCHOBHBIX
HaIlpaBJICHUI BOCTIMTATEIIBHOMN JACSITCIIBHOCTH, B TOM YUCJIC B YaCTH:

1) rpakIaHCKOr0 BOCTIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAXKTAHCKOHN MO3UIIMN 00YYAIONIETOCs KaK aKTHBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO
00I11eCTBa;

NPHUHSITHE TPATUITUOHHBIX O0IICYETIOBEYCCKAX TYMAHUCTUYECKUX U JICMOKPATHYECKHUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITCIIBHOCTh B MHTEpecax TpakJIaHCKOro OOIEecTBa, ydYacTBOBaTh B
caMOYIIpaBJICHUHU B 00pa30BaTEIbHON OPraHU3aIlnN;

YMEHHE B3aMMOICHCTBOBATh C COIIMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHOM ¥ BOJOHTEPCKOM JIEATCILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUUCKOH TpaskJaHCKOHN HIEHTUIHOCTH, TAaTPUOTH3MA,;

IICHHOCTHOE OTHOIICHHE K TOCYIapCTBCHHBIM CHMBOJIAM, TOCTHKCHHUSM POCCHUICKUX YUYEHBIX B 00JaCTH PU3UKU U
TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBECHHS,;

CIIOCOOHOCTh OIICHUBATh CHUTYallMl0 W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIHHO-
HpPaBCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIE B JICSITEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOWIMBOTO OYIYIIEro;

4) 3¢TETHY€CKOT0 BOCITUTAHUSA:

ACTETHYECKOE OTHOIIIEHNE K MHUPY, BKITIOUYAsl SCTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIEro (PU3nIecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpPEC K pas3audHbiM cdepaM mpodhecCHOHATBHON IeATEIBbHOCTH, B TOM YHCIE CBA3aHHBIM C (U3HKON H
TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyriei mpodeccnu u peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JaCTH (PU3UKHU HA TPOTSKEHUHU BCEH KU3HU;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOU KYIBTYpPhI, OCO3HAHUE TII00ATFHOTO XapaKTepa IKOJIOTHISCKUX MPoOIIeM;



IUIAHUPOBAHUE W OCYILIECTBIICHUE JEHUCTBUM B OKPYXKAIOLIEHM Cpele HAa OCHOBE 3HAHUS LEJIEH YCTOMYHMBOIO
pa3BUTHS YETIOBEUECTBA;

pacuIMpeHue OnbITa ACSITEIHLHOCTH YKOJIOTHUECKOM HAPABICHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUM 1O (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOopMUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3NUYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JAESATETLHOCTH, TOTOBHOCTh B MpOIECCe H3YyUYeHHS (PUBUKH OCYIIECTBIATH
MPOEKTHYIO U UCCIEN0BATEIBCKYIO ESITEILHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornueckue aeicTBus:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEAEIATD LEJH ACATCIBHOCTH, 3aJ]aBaTh MapaMETPhl U KPUTEPUU UX JOCTHUKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B pacCMaTPUBAEMbIX (DU3NUECKUX SBICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHajdn3a HMMEIONIUXCS MaTepHalbHBIX M HeMaTepHATbHBIX
pecypcos;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OIICHMBAaTh COOTBETCTBHE PE3YJbTATOB LIEJISIM, OIICHUBATh PUCKHU
IIOCJIECTBHUI ICITCILHOCTH,

KOOPJIMHUPOBATh M BBHINOJHATH pabOTy B YCIOBHUSAX pEaJbHOTIO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aUMOICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

ba3oBble ucciienoBareibCKue 1€MCTBHSA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU MMOHATHIMHU U METOJaMH (PU3HUECKON HAYKH,

BJIaJICTh HABBIKAMH YUEOHO-HMCCIICIOBATEIILCKOM M MMPOCKTHOM ACATEILHOCTH B 001aCTH (PU3HKHU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAaMOCTOSTEIIBHOMY TIIOMCKY METOJIOB pEIICHUS 3adad (PU3HYECKOTO COJCpP)KaHMS, TPHUMEHESHUIO
pa3JIUYHBIX METOJIOB ITO3HAHUS,

BIIQJICTh BHJIAMH JICATEIBHOCTH IO IIOJYyYCHHIO HOBOTO 3HAHWS, €r0 HHTEPIPETAlMH, MPEeOOpPa30BaHHUIO U
MPUMEHEHHIO B PA3JINYHBIX YUYCOHBIX CUTYALIMSAX, B TOM YHCJIE MPU CO3JJaHUH YIEOHBIX IMTPOEKTOB B 00JaCTH (PH3UKH;



BBISIBJISITh TIPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajady, BBIJBUraTh TUIOTE3Y €€ peuieHus,
HAXOJUTh apryMEHTHI JIJIsl JOKA3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh MApaMeTPhl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ PELICHHUs 3a/aud Pe3yJbTaThl, KPUTUYECKH OLEHUBATH UX JOCTOBEPHOCTbD,
MPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEeNIbHON ACSATENIBHOCTH, B TOM YUCIE MPU U3yUYEHUU
buzuky;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh TPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTH 3HaHUA 1O (U3UKE B MPAKTUYECKYIO 00JIACTh KU3HEAESITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJ/ICH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXO/IbI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOIMYyCKAIOIINE albTEPHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIaJI€Th HABBIKAMH TMOJy4YeHUs HHPOpMaMK (PUINYECKOTO COJEpKaHUsI M3 MCTOYHHKOB PAa3HBIX THUIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIAThH MOUCK, aHAJIW3, CUCTEMATU3AlIUI0 U UHTEPIPETALNIO HHPOPMAIIUU PA3TUYHBIX BUJIOB U
dbopM npeAcTaBICHHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPEACTBA WH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B pEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKAaTUBHBIX W OPTaHM3AIMOHHBIX 3a7a4 C COOJIIOJIEHHEM TpeOOBaHUN SPrOHOMUKU, TEXHUKH OE30MacCHOCTH,
TUTUEHBI, PeCypCcocOepeKeHUs, MPABOBBIX U STUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJECPKaHMUS B Pa3IMYHBIX (popmaTax ¢ yu€ToM Ha3zHAYCHHUS HHPOpPMALUU U
LIEJIEBOM ayTUTOPHUH, BEIOMpasi ONTUMAIbHYIO (POPMY MPEJICTABICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBbIE YHUBEpPCaJIbHbIEe YUeOHbIe 1eCTBHS:
OCYIIECTBIISITH OOIIEHUE Ha YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JCATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKY KOHMIUKTHBIX CUTYallui U CMSATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEACTB;
MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW U MHANUBUIYaIbHON pabOThI;
BBIOWPATh TEMATUKY M METOJbI COBMECTHBIX JEUCTBUI C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaKIOTO
YJIeHa KOJUICKTHBA;



IIPUHUMATH LIEJIM COBMECTHOM AEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATEH ACHUCTBUS IO €€ NOCTUKEHUIO:
COCTaBJIATH IUIaH JIEUCTBUM, paclpeAensaTh Poiu ¢ y4ETOM MHEHUH YYaCTHHUKOB, 0OCYXIaTh pe3yJbTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KAauyeCTBO CBOEro BKJIaJa M KAXKJIOTO yYaCTHHKA KOMaHIbl B OOLIMU pe3yslbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLIEHUBATDH UJEH C IIO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYyalUAX, INPOSABIATH TBOPYECTBO MU
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AelicTBUA
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JICSITCIIBHOCTh B 00JIaCTH (U3WKH M aCTPOHOMHUH, BBISBIISTH
pOOJIEMBI, CTaBUTh U (HOPMYJTMPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTEIILHO COCTABIIATH IUIAH PEIIEHUs pAaCUETHBIX U KAaUeCTBEHHBIX 3aJ1a4, TJIaH BHIMOJHEHUS MPAKTUYECKOU
paboThI ¢ Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIIOYTECHHIA;
JaBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacHIMpATh paMKU Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEOUYTEHUN;
JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
criocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAUIIMH B 00sacTH (U3UKH, MOCTOSIHHO ITOBBHIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
EISIM;
BIIAJICTh HABBIKAMH TIO3HABATEIBHOW DPEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUN W MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUI;
MCITIOJIB30BaTh PUEMBI PeIICKCHU TSI OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHMUS;
YMETh OIICHUBATh PUCKU ¥ CBOCBPEMEHHO MPUHUMATD PEIICHHUS TI0 X CHIKCHHUIO;
MPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX TPU aHATN3€ PE3YNIHTATOB JEATEIHLHOCTH,
MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,



MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TIPU aHATU3E PE3YJIBTATOB JEATEILHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce DOCTMKEHUS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOTPaMMBI MO (U3HMKE IJI YPOBHS CPETHETO
oOmiero oOpa3oBaHUsi y OOYy4YalOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIM  WHTEJUICKT, MPEANnoJararinuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHUE, BUJETH HAIPaBICHUS
pa3BHUTH COOCTBEHHOHN 3MOIIMOHATIBLHOUN Cephl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJTUPOBAHMS, BKIIOUYAIONIETO0 CAMOKOHTPOJIb, YMECHHE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE TOBEJICHHE,
CIIOCOOHOCTD aJIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHCHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPECHHEW MOTHBAIINH, BKIIOUYAIOIIECH CTPEMIICHUE K JIOCTHKCHHIO LIEJU U YCIIEXY, ONTUMHU3M, HHUIIHATHBHOCTD,
YMEHHE JICHCTBOBATh HCXOJISI 3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAJIBHOEC COCTOSIHHE JPYTHX, YYHUTBIBATH €r0 TIPH
OCYIIIECTBJIICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKMUBAHUIO;

COLIMATBHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHHS C JPYTHMMH JFOJABMH, 3a00THUTHCS,
NPOSIBIISITH HHTEPEC U pa3pemaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 10 KJacce TmpeIMETHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)xaTh
c(hopMHUPOBAHHOCTD Y 00YUAIOIIHNXCS YMECHUM:

JEMOHCTPUPOBATH Ha IPUMEPAX POJb U MeCTO (HU3UKK B OPMUPOBAHUU COBPEMEHHOM HAYYHOUW KapTHUHBI MHpA, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B MPAKTUYECKOU IETEIbHOCTH JIFOJEH;

VUHUTHIBATh TPAHUIIBI MPUMEHEHUS HW3YYCHHBIX (DU3NYECKUX MOJEeNeil: MarepuaibHas TOYKAa, HWHEpIUATbHAs
cuctemMa otcuéra, abCOMIOTHO TBEPIOE TEJIO, WACATBHBIA Ta3, MOJEIH CTPOCHHS Ta30B, KUJIKOCTEH W TBEPABIX TEll,
TOYCUYHBIA SJICKTPUICCKUHN 3apsi/] IPH pereHNN (GU3MIECKUX 3a/1a4;

pacno3HaBaTh (U3MUECKHE SBICHUS (TIPOIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB MEXAaHHWKH, MOJIEKYJISPHO-
KMHETHYECKOW TEOPUU CTPOEHHUS BELIECTBA U JIJIEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMAJECHUE Tel, JBUKEHHUE IO OKPYKHOCTH, HHEpLHMs, B3auMojeicTBue Ten, auddysus,
OpOYHOBCKOE JIBMKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00bEMA TeJ MpU HArpeBaHUU (OXJIAXKICHUN ),
TEIUIOBOE PAaBHOBECHE, WCIIAPECHHE, KOHIACHCAUMsA, IUIABICHUE, KPUCTALIA3ALMS, KHUIEHHE, BIIAXKHOCTh BO3/yXa,



MOBBINICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMu COCTOSHHS ras3a B
M30MpoIeccax, MIEKTPU3AIUs TeJ, B3aUMOACHCTBUE 3aPsIO0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HUCIONB3Yysd (U3UYECKUE BEJIWYMHBI: KOOpJIMHATa, IMyTh, MEPEMEIICHUE,
CKOpPOCTh, YCKOpEHHE, Macca Teja, CWJa, UMIYJIbC Tella, KUHETHYECKas DSHEpPrus, MOTCHIMaIbHAs JSHEPrus,
MexaHuyeckass paboTa, MEXaHMYeCKas MOIIHOCTh; MPU OMUCAHUM TPABWIBHO TPAKTOBATh (DUIUUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIUYUH, WX OOO3HAYCHUS M €IUHUIIbI, HaXOAUTh (DOPMYIIBI, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMU BEJIMUUHAMU;

OMHUCHIBATh WU3YYCHHBIC TEIUIOBBIE CBOMCTBA TN W TEIUJIOBBIC SIBJICHUS, HWCHOIB3YS (U3UYECKHE BEIUYUHBI:
JaBJIEHUE rasza, TeMIepaTypa, CpeIHssl KHHETHYECKasi DHEPTUs Xa0TUYECKOTO ABMKESHUS MOJICKYJ, CPEIHEKBaIpaTHUIHAS
CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI JHEprusi, padora rasza, Kod3h(UIMEHT IMOJIE3HOTO JACHCTBUS
TEIJIOBOTO JIBUTATEJS; MPU ONUCAHWHM TPABWIBHO TPAKTOBATh (DM3UYECKUM CMBICT HCIOIb3YEeMbIX BEJIMYMH, HX
0003Ha4YCHUS U STUHUIIBI, HAXOUTH (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3NUYECKYIO BEIMYUHY C APYTUMHU BEJIMUUHAM;

ONKCHIBATh M3YUEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA W AJIEKTPUUECKHE SIBJICHUS (IIPOIECCHI), UCIONIB3YS
(du3nueckre BEIMYUHBI: DJIEKTPUUYECKUNA 3apsiji, IJIEKTPUUECKOe MoJie, HANpsLDKEHHOCTH MOJs, MOTEHIMAN, Pa3HOCThb
NOTEHIIUATIOB; TIPU OMUCAHUU MPABUIBHO TPAKTOBATHh (DU3NYECKUN CMBICI MCIIOJIb3YEMBIX BEJIMUWH, X 0003HAYEHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMU BETUUHMHAMMU;

aHANMM3UPOBATh (PU3MUYECKHE TPOIECCHl M SIBICHHS, HCHONB3Ys (U3NYECKHe 3aKOHbI U TPHUHIUIBI 3aKOH
BceMupHOTOo Tiarotenwus, I, Il u III 3akoHbl HproTOHA, 3aKOH COXpaHEHUS] MEXaHWYECKOW SHEPrUU, 3aKOH COXPAHCHUSA
UMITyJIbCA, TPUHININ CYMEPIO3UIMA CHUJ, MPUHIUI PABHONPABUS HMHEPLIUAIBHBIX CHCTEM OTCUYETa, MOJEKYJSIPHO-
KUHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEIHEM KUHETHYECKOW PHEPTHH TEIUIOBOTO
JIBUKEHUST MOJIEKYJI C a0COIFOTHON TEMITepaTypoOil, MePBhIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS IEKTPHUUECKOTO
3apsna, 3akoH Kynona, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €M0 MAaTEMATHYECKOE BHIPAKEHUE U
yc0BUs (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIUIIBI IEHCTBUS MAIlIMH, MPUOOPOB M TEXHUUECKUX YCTPOMCTB; pa3iuyaTh YCIOBHUS UX
0€30macHOr0 MCTOJIb30BaHUS B IIOBCETHEBHOW KU3HH,

BBITIOJTHATH SKCTIEPUMEHTHI 110 UCCIIEIOBAHUI0 (PU3MUECKUX SBICHUA W MPOIECCOB C MCIIOJIB30BAHUEM MPSIMBIX H
KOCBEHHBIX M3MEpPEHUH, IpH 3TOM (HOpMyIHpOoBaTh MpoOIeMy/3a1ady U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMPAThH
YCTAHOBKY M3 MPEJI0KEHHOT0 000PYI0BAHUS, TPOBOJIUTH OMBIT U (DOPMYJIHPOBATH BHIBOBI,

OCYLIECTBIISITh TMPSAMBIE U KOCBEHHbIE U3MEPEHHS] (PU3MUECKUX BEJIWYMH, MPU STOM BBIOUPATH ONTHUMAJIbHBIN
croco0 U3MEpEeHHUsI U UCI0JIb30BATh U3BECTHBIE METO/Ibl OIIEHKH MOTPEITHOCTEN U3MEPEHUM;



HCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUYECKUMH BETMYMHAMHU C UCIOJIB30BAaHUEM MPSMBIX U3MEPEHUH, IPH STOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yJbTATHI MOJYICHHON 3aBUCUMOCTH (DU3NYECKUX BEIMUUH B BUJC TAOJIHUII
U rpauKoB, 1€NaTh BIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

coOroaTh MpaBuia O€30MacHOro TpyAa MpH MPOBEACHUM HUCCIENOBAaHUNA B paMKaxX y4yeOHOro SKCIEpUMEHTA,
y4eOHO-UCCNE0BATENIbCKOM M MPOEKTHOM JIEATETbHOCTH C HUCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U
1abopaToOpHOro 00O0PYAOBAHMS;

pemath pacy€THbIC 3a/1a4U C SIBHO 3aJaHHOW (PU3MYECKON MOMIEINbI0, UCTIONB3Ys (DU3NYECKUE 3aKOHBI U MPUHIIUIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 3a7a4d BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUUYMHBI U (HOPMYJIBI,
HEOOXOMMBbIE Jisi €€ pelleHUs, TPOBOAUTH PACUYEThl U OLICHMBATh PEAJTbHOCTH MOJYYEHHOTO 3HAYeHUs (PU3MYECKOM
BCJIMYHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO LIETIOYKY PACCYKJIEHUN C OMOPON Ha
M3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SIBICHUS;

UCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOTHUU [JIsl TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U MPEJCTABICHUS y4eOHOW U HAYYHO-TOMYJIApHON MHPOPMALIMH, MTOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyI0 HH(OPMAIIHUIO;

OPUBOJIUTH MPUMEPHl BKIIaa POCCHUHCKUX U 3apyOekHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHHE
IIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KXU3HU i oOecrieueHus: 0€30MacHOCTH TPHU
oOpamieHur C¢ TpuOOpaMH M TEXHUYECKHUMH YCTPOMCTBAMH, JJISI COXPAaHEHHS 370POBbSI M COONIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

paboTaTh B TPYIINE C BHIOJTHEHUEM Pa3IUYHBIX COIMATBHBIX POJIEH, TUTAHUPOBATh pabOTy TPYMIIBI, PAalUOHATBHO
pacnpenensiTh 00S3aHHOCTH U TUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIlUAX, aJICKBAaTHO OLICHUBAThH BKJIAJ
Ka)KJIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI.

K «konmy oOydenuss B 11 KJacce TpeIMETHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)xaTh
c(OpMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUN:

JEMOHCTPUPOBATH Ha IPUMEPAX POJIb U MeCTO (HPU3UKU B (OPMUPOBAHUU COBPEMEHHOUN HAYYHOUW KapTHUHBI MHPA, B
pPa3BUTUU COBPEMEHHON TEXHHUKH U TEXHOJOTHM, B MPAKTUUYECKOW NEATEIbHOCTH JIOACH, LIETOCTHOCTh M €AMHCTBO
duznuecKoi KapTUHBI MHUPA;



YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUEHHBIX (DU3UYECKUX MOJICNICH: TOUCUHBIN AIEKTPUUYECKUM 3apsl, JIyd CBETa,
TOYEUHBIA MCTOYHUK CBETA, Si/IEpHAs MOJE]Ib aToMa, HYKJIOHHAas MOJEIb aTOMHOTO sifpa MpU perieHud (PU3ndecKux
3azay;

pacrio3HaBaTh (pusnueckue sBICHUs (MPOIECChl) M OOBICHATh UX HAa OCHOBE 3aKOHOB DJIEKTPOJWHAMHUKH H
KBaHTOBOW (DU3UKH: DIJIEKTPUYECKass MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JICUCTBUSI TOKa,
B3aUMOJICICTBHE MAarHUTOB, DJICKTPOMArHUTHAasi WHIYKIMS, JCHCTBME MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM H
JBIDKYIIUNCS 3apsijl, YJIEKTPOMArHUTHbIE KoJieOaHUsI U BOJIHBI, TPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPAKCHHUE,
npesoMiienne, uHtepdepeHnus, audpakius U MoJspu3alus CBETa, JUCIEepcUsi cBeTa, (oTodneKkTpuueckuit 3¢ dext
(pororddexT), cBeroBOe MaBiIeHHWE, BO3HMKHOBEHHE JHMHEHYATOro CIEKTpa aToMa BOJOpPO/AA, E€CTECTBEHHAs U
UCKYCCTBEHHAs PaIiOAKTUBHOCTb;

OMHUCHIBATh M3YYEHHBIE CBOMCTBAa BellecTBa (DJIEKTPUUECKUE, MATHUTHBIC, ONTHYECKHUE, DICKTPUUYECKYIO
IPOBOJIUMOCTh PA3JIMYHBIX CPEJ) W DJICKTPOMATHUTHBIC SIBICHHS (IIPOIIECCHI), WCIOIb3Yys (U3UYECKHE BEIIUYUHBI:
ANEKTPUUECKUIM 3apsii, CHUjla TOKa, OJJIEKTPUUECKOe HalpsiKeHHe, SJIEKTPUUYECKOEe COIMPOTUBICHHUE, Pa3HOCTh
NOTEHIIUANIOB, SJEKTPOJABIDKYIIAs Ccuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO Mojsi, cwia Awmnepa, cuia Jlopenua,
UHAYKTUBHOCTh KATYIIKH, JHEPrusi DJIEKTPUUYECKOrO0 M MArHUTHOTO TIOJIeH, MepuoJ M YacTtoTa KojebaHui B
Kosie0aTeTbHOM KOHTYpE, 3apsijl U CHJIa TOKAa B MPOIECCE TaPMOHMYECKHUX DJIEKTPOMArHUTHBIX KosieOaHuii, GoKycHOe
pacCTOSIHHE M ONTHYECKasl CWia JIMH3BI, MPU OMUCAHWUU TMPABUIBHO TPAKTOBATH (DU3MYECKUN CMBICT HCIOJIB3YyEMbBIX
BEJIMYMH, WX OOO3HAUYCHHUS W EJMHUIIBI, YKa3biBaTh (OPMYJIbI, CBA3BIBAIONIUE NTaHHYIO (U3MYECKYI0 BEIUYMHY C
JIPYTUMH BEJIMUYUHAMU;

OMKCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBJICHUS U TIPOLECCHI, HCMOIb3Yys (U3HUECKHUE BEIHYUHBI: CKOPOCTH
AJIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, DHEPTHS M UMITYJILC (POTOHA, MEPUOJ MOIypacmaaa, YHEPTus
CBS3M ATOMHBIX SIEp, MPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MYECKHH CMBICI HCIOIB3YEMBIX BEIWYWH, UX
0003HAaUEHUsI W EIWHMUIIBI, YKa3bIBaTh (OPMYIbI, CBS3bIBAIOIINE JAaHHYI (QU3WYECKYI0 BEIUYHHY C JPYTUMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUCHUE (DU3UUECKON BEIIUYUHBI,

aHANMM3UPOBATh (PU3MUECKHE TMPOILECCHl W SBICHUS, WCTONB3Ys (DU3MYECKre 3aKOHBI M MPHHIMIBL 3aKOoH OMa,
3aKOHBI TOCIJIEIOBATEIBHOTO W TapajuieIbHOTO COEIMHEHUsI MPOBOAHUKOB, 3akoH Jlkoyns—JleHua, 3akoH
ANEKTPOMArHUTHON WMHIYKIHMH, 3aKOH MPSIMOJMHEHHOTO PaclpOCTpPaHEHHUs CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI
MpPEJIOMIICHHUSI CBETa, ypaBHeHME OWHITENHHa Wi portordderra, 3aKOH COXpAHEHUs IHEPTUM, 3aKOH COXPAHEHUS
HMMITYJIbCA, 3aKOH COXPAaHEHHUS 3JIEKTPUYECKOro 3apsjia, 3aKOH COXPAaHEHHUsS MAcCOBOI'0 4YMCIia, MocTynaThl bopa, 3akoH



PaZMOaKTUBHOTO pacmaja, Mpu 3TOM Pa3IndyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAXKEHUE U
ycJIOBHS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OTIpEICISITh HANPABJICHHE BEKTOpPA WHAYKIIMM MAarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
JlopeHua;

CTPOWTH U OMHCHIBATh N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€PKaJIOM, TOHKOHW JTMH30M;

BBITIOJTHATH SKCTICPUMEHTHI 110 MCCJICIOBAHUIO (PU3NYECKHUX SBIICHUW W MPOIIECCOB C UCIOJIb30BAaHUEM MPSIMBIX H
KOCBEHHBIX M3MEPECHUI: IpH 3TOM (pOopMyIHMpoBaTh MpoOIeMy/3a/1ady U THIIOTE3y YYeOHOTO SKCIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 TIPEIJIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OIBIT U (POPMYITHPOBATH BHIBOIBL

OCYIICCTBIISITh TMPSAMBbIC W KOCBCHHBIC M3MEPCHHUS (PU3NYCCKUX BEIUYHMH, NPH ATOM BBIOMpATh ONMTHMAIbHBIN
CIoco0 M3MEpEHUs 1 UCIOJIb30BaTh H3BECTHBIC METOJIBI OIICHKH TOTPEIIHOCTEH N3MEPCHHIA,

UCCIICIOBATh 3aBUCUMOCTH (DM3WYCCKUX BEIWYMH C HCIIOJIB30BAaHUEM TMPSMBIX HW3MEPEHUW: TIPU 3TOM
KOHCTPYHUPOBaTh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIC TAOJIUII
U TpaUKoOB, JIeJaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIeIOBAHNUS;

coOmroaTh MpaBuiia 0€30MacHOrO TpyAa MPH MPOBEJACHUHM HUCCIENOBAaHUNW B paMKaxX yueOHOTO SKCIEpHUMEHTA,
y4eOHO-UCCNEIOBATENIbCKOM U MPOEKTHOM JIEATENTbHOCTH C HCIIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOMCTB U
71a00paTopHOTO 000PYIOBAHUS;

pemath pacy€THBIC 3a/1a4U C SIBHO 3aJ]aHHON (PU3MUECKON MOEINbIO, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI M TIPUHIIMIIHI,
Ha OCHOBE aHaju3a YCJIOBUS 3a7a4yd BbIOMpATh (PU3UUYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIHMUYUHBI U (HOPMYIIBI,
HEOOXOUMBIE il €€ pelleHus, TPOBOAUTH PACUYEThl M OLIEHUBATH PEATbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3NYECKOM
BEJIMYUHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO IETIOYKY PACCYKIECHUN C OTIOPON Ha
M3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKHE SIBICHHUS;

WCIIOJIb30BaTh TPH PEHICHUH Y4YeOHBIX 3a7ad COBPEMEHHBbIC HH(POPMAIMOHHBIE TEXHOJOTHUU IS TIOWCKA,
CTPYKTYPHPOBAHUS, UHTEPIIPETALUH U TPEJCTABICHUS yU4eOHOW U HAYYHO-TIOMYIAPHON MHGOPMAIINH, TTOTYISHHON U3
Pa3TUYHBIX KICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3au4aTh YCIOBUS HUX
0€30macHOr0 MCTOIb30BaHUS B TIOBCETHEBHOW KU3HH,

MPUBOJIUTHh MPUMEPHI BKJIaJla POCCHICKUX W 3apyOC)KHBIX YUYEHBIX-(QU3UKOB B PA3BUTHE HAyKH, B OOBSICHEHHUE
MIPOIIECCOB OKPY’KAOIIETO MHUPA, B PA3BUTHE TEXHUKHA U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOM KU3HM JUIsl oOecredeHus 0e30acHOCTH IpU
oOpamieHu ¢ OpuOOpaMu M TEXHUYECKHUMH YCTPOMCTBaMH, MJIsI COXPAaHEHHsI 30pOBbS M COONIOACHUS HOPM
AKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLIENH Cpelie;

paboTaTh B IPYIINE C BHITOJTHEHUEM PA3IUYHBIX COLMATBHBIX POJIEH, MJIAHUPOBATh PAOOTy TPYIIIIbI, PALIMOHATBEHO
pacnpenensiTh 00SI3aHHOCTH U IJIAHUPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIEKBATHO OLIEHUBATH BKJIAJ
KaXKJI0TO M3 YYACTHUKOB I'PYIIIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
HaunmeHnoBanue KosmuecTBo yacos

Ne JyekTpoHHbIE (LU PpOBbIE)
pa3fesioB U TeM KonTtpoJbHbie IIpakTH4eckue

n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMmbl padoThl padoThI

Pazgen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

11 ®dusnkKa 1 METOIbI 5 bubnuorexa [JOK
' HAYYHOTO MO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2

Pazgen 2. MEXAHUKA

bu6mmoreka [IOK
2.1 Kunemaruia S https://m.edsoo.ru/7{41bf72
29 JlnHavika 7 bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72
53 3aKOHBI COXPAHEHUS 6 1 1 bubnunoreka [JOK
' B MEXaHUKe https://m.edsoo.ru/7{f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI 9 1 bubmuoreka [JOK

MOJIEKYIIIPHO- 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

KUHETUYECKOH

TEOpUHU
3.9 OcHoOBBI 10 1 bubnuotexa [JOK
' TEPMOJIUHAMUKH https://m.edsoo.ru/7f41bf72
ArperarHblie
33 COCTOSIHUS 5 bubnuotexa [JOK
' BemectBa. MasoBbie https://m.edsoo.ru/7f41bf72
TIEePEXO/IBI
Hroro mo pazgeny 24
Paznen 4. QJIEKTPOIUHAMUKA
4.1 DneKTpoCcTaTuKa 10 1 brbmorexa OK
https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM
4.2 AIEKTPUYECKUN TOK. 12 1 bubnuoreka [JOK
' Toxu B pasTuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOIT'PAMME
11 KIIACC
HaumenoBanue KosnuyecTBo yacoB
Ne JuexkTpoHHbIe (HU(PpOBHIE)
pa3aeyioB M TeM KonTtpoJbHbie IIpakTH4eckune
n/n Bcero o0pa3oBaTte/ibHbIE PeCypChl
NporpamMmbl padoThI padoTsI

Pazpnen 1. DJIEKTPOIMHAMUKA
1.1 MarsurtHoe 1oJe. 11 1 3 bu6mmoreka [JOK


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

DneKTpoMarHuTHas
WHTYKIHS

Hroro no pazneny 11

Pazpen 2. KOJIEBAHUS U BOJIHbBI
MexaHnuyeckue u

2.1 AIIEKTPOMArHUTHBIE 9
KojeOaHus
Mexanudeckue u
2.2 AIIEKTPOMAarHUTHBIE ) 1
BOJTHEI
2.3 OnTHka 10
Hroro mo pazgeny 24

Pa3nea 3. OCHOBBI CHEI_[I/IAJII)HOI?'I TEOPUU OTHOCUTEJBHOCTU
OCHOBEI CcIIEIUaIbHON

3.1 TEOpUHU 4 1
OTHOCHTEIIEHOCTH
Hroro no pazneny 4

Pasznen 4. KBAHTOBAS ®PU3UKA
OJ1eMEHTHI KBAaHTOBOM

4.1 6
OIITUKH

4.2 Crpoenue atoma 4

4.3 ATOMHOE AP0 5

Hroro no paszneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPO®U3UKHU
5.1 DneMEeHTBl aCTPOHOMHUHU 7 1

https://m.edsoo.ru/7f41c97c¢

bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6moreka [IOK
https://m.edsoo.ru/7f41¢97¢

bu6moreka [IOK
https://m.edsoo.ru/7f41¢97¢

bu6moreka [IOK
https://m.edsoo.ru/7f41¢97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
https://m.edsoo.ru/7141c97¢
bu6mmoreka [JOK
https://m.edsoo.ru/7141c97¢

bu6mmoreka [JOK


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

1 acTpo(hU3UKH

Uroro no pazgeny 7
Pazgen 6. OBOBILAIOILIEE IOBTOPEHUE
6.1 O6o06maromee 4
MOBTOPEHUE
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME

ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuvecTBo yacoB
n/ Tema ypoka Beero KonTpoabHbie IIpakTuyeckue
1| padoThbI padoThbI
®dwusnka — HayKa O MPHUPOJIC.
1 Hayunbie MeTo1bI MO3HAHUS 1
OKpYIKAIoIIero Mupa
Posb 1 MecTo Gusuku B
(hopMHUPOBAHUH COBPEMEHHOM
2 Hay4yHOU KapTUHBI MUDa, B 1
MPAKTUYECKON JAeSITeTbHOCTU
oaen
3 MexaHn4eckoe TBUKEHUE. 1

https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bu6moreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmunorexa LIOK


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

10

11

12

OTHOCHUTENBHOCTD
MEXaHUYECKOTO JIBUXKCHUS.
[Tepemenienue, CKOpOCTbD,
YCKOpEHHUE

PaBHOMepHOE
MPSIMOJTMHEUHOE JIBHIKEHUE
PaBHOyCKOpeHHOE
MPSIMOJTMHEUHOE JIBHIKEHUE
CBoboaHOE majieHue.
Yckopenue cBOOOTHOTO
TaJIeHUs

KpuBonuHueiitHOe nBUXEHUE.
JIBr>kKeHre MaTepuanbHON
TOYKH IO OKPY>KHOCTH
[IpyHUIKIT OTHOCUTENBHOCTH
lanunes. UnepumanbHbie
cuctemsl otrcuera. [lepBriit
3akoH HproToHna

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropow
3akoH HproToHa 11
MaTepuaIbHOU TOUKU
Tperun 3akoH HptoToHa 11t
MaTepuaIbHbIX TOUEK

3aKOH BCEMHUPHOTO
TaroteHus. Cuia TSxKeCTH.
[lepBas kocmuueckas
CKOPOCTb

Cuna ynpyrocrtu. 3akoH I'yka.

Bec tena

https://m.edsoo.ru/ff0c3508

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢

bu6moreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6moreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6moreka [IOK
https://m.edsoo.ru/ff0c3bel

bu6moreka [IOK
https://m.edsoo.ru/ff0c3be8

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3bel

bu6moreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el 8



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
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

13

14

15

16

17

18

Cuna tpenus. Kospdumnmuent
TpeHust. Cuiia ConpoTHUBICHUS

IIpH ABMKCHUU TECJIa B
KUAKOCTHU UJIN I'a3¢C
[ToctynarenbsHo€E 1
BpalIaTeIbHOe JBIKCHHE
a0COJIFOTHO TBEPJIOTO TEa.

MowmenT cuibl. [1neyo cuiinl.

YcnoBust paBHOBECHS
TBEPAOTO Tena

Nmnynsc maTepraibHON
TOYKH, CHCTEMBI
MaTepuaIbHBIX TOYECK.
Nmnynec cuibl. 3aKoH
COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE IBIDKEHHE
PaboTa 1 MOIIHOCTE CHJIBL.
Kunernueckas sneprust
MaTepHUaIbHON TOUKH.
Teopema 06 usmeHeHuu
KMHETUYECKOIl SHeprun
[ToTeHnmanpHas SHEPIUS.
[ToTeHnmanpHas YHEPrUs
ynpyro nehopMHUpOBAHHOUW
npyxuHbl. [loTeHnnanpHas
SHEprus Tena BOIU3H
MMOBEPXHOCTH 3e€MIIN
[ToTeHumanbHbIE U
HEMOTEHIUAJIbHbIE CHUIIBI.
CBs3b paboThI

bubmnoreka LIOK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

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

bu6moreka [IOK
https://m.edsoo.ru/ff0c478¢



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

20

21

22

23

24

HETOTEHIIUATIBLHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEPTUH

JlabopaTtopHnast pabota
«MccnenoBanue cBsI3U
paboOTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKOMN PHEPTUU Teja
Ha MpUMepe PacTHKECHUS
PE3WHOBOTO JKT'yTa»
KonTponbHas pabora no teme
«Kunematuka. Jlunamuka.
3aKOHBI COXpaHEHHUS B
MEXaHUKE»

OCHOBHBIE NIOJIO)KEHUS
MOJIEKYJIIPHO-KMHETHYECKOM
Teopuu. bpoyHoBckoe
newkenue. duddysus
Xapakrtep JBUKEHUS U
B3aMMOJCICTBUSA YaCTHI]
BellecTBa. Mojenu ctpoeHus 1
ra3oB, JXHUJIKOCTEN U TBEPJIBIX

Ten

Macca monekyin. KonnuectBo
BemiectBa. [loctosiHHas 1
ABoraapo

TennoBoe paBHOBeCHE.

Temneparypa u eé 1
n3Mepenue. [lkana

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

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



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

25

26

27

28

29

30

31
32

temnepatyp Llenbcus
Wneanpnsriii raz B MKT.
OcnoBHoe ypaBHenne MKT
AbGcomoTHas TeMIieparypa
Kak Mepa CpeIHein
KMHETUYECKON YHEPTUU
JBKEHUSI MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3axoH JlanmpToHa. ['a3oBbIE
3aKOHBI

JlabopaTtopHnast pabota

«HccnenoBanue 3aBUCUMOCTH

MEX1y TapaMeTpaMmu
COCTOSIHHS pa3pEKEHHOTO
rasa»

H3omnporiecchl B uieaqibHOM
rase u ux rpaduueckoe
MpeJICTaBICHUE
Buyrpennsisa sneprust
TEPMOJIMHAMUYECKOU
CHCTEMEBI U CIIOCOOEI €€’
n3MmeHeHus. KoimuecTso
TEIUIOTHI U padoTa.
Buyrpenuss sueprus
0JITHOATOMHOT'O HJI€aJIbHOTO
rasa

Buas! Tennonepenaun

YennrHagd TEMIOEMKOCTD

bubmnoreka LIOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36
bubmunorexa LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

33

34

35
36
37

38

39

40

41

42

Bemecrsa. KoysmyecTBo
TEIUIOTHI [IPH TEIJIoNepeiaye.
AnmabaTHBIN ITporecc
[TepBrlil 3aK0H
TEPMOJIMHAMHUKU U €T0
MIPUMEHEHHE K U30IIpoLieccam
HeobpaTtumocTs nporeccos B
npupone. Bropoit 3akoH
TEPMOIMHAMUKHU

[Tpunmun nevicteus u KI1/]
TETJIOBOM MalIuHbI

[uxn Kapuo u ero KITJ]
DKOJIOTHYECKHE MPOOIEMbI
TEII09HEPTreTHKU
O6o0maromuii ypox
«MonekymnspHas Gpu3HKa.
OCHOBBI TEPMOAMHAMHUKU»
KounTposbnas pabora no teme
«MounekynsipHas (pu3uka.
OCHOBBI TEPMOAMHAMUKHI»
[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KUIICHUE

AbcomtoTHas 1
OTHOCHUTEIIbHAs BIAXKHOCTh
BO3ayxa. HacelleHHbI nap
Teepnoe Teno.
Kpucrannuueckue u
amMopdHbIE Tena.
AHU30TpOINS CBOUCTB

https://m.edsoo.ru/ff0c5¢36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6moreka [IOK
https://m.edsoo.ru/ff0c6938

bu6moreka [IOK
https://m.edsoo.ru/ff0c6a50

bubnuorexa [JOK
https://m.edsoo.ru/ff0c63b6

bubnuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6moreka [IOK
https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

Kkpucramuios. JKunkue
kpuctajibl. CoBpeMEHHbIE
MaTepuaibl

[InaBnenue n
KpHUCTa/UIM3alus. Y AenbHas
TEIUIOTA IUIABJIEHUS.
Cyb6numariust

YpaBHEHHE TETIOBOTO
OanaHca

DJeKTpu3aius Tell.
DJIeKTpUYEeCKUH 3apsia. [IBa
BH/Ia JIICKTPUYECKUX 3aPSI0B
[IpoBOAHMKH, AUITEKTPUKH U
MOJIYIIPOBOAHUKH. 3aKOH
COXpaHEHUs INEKTPUIECKOTO
3apsna

B3anmoneuncTBue 3apsiios.
3akoH Kynona. Toueunsin’
ANEKTPUYECKUU 3apsi]T
Hanpsixeénnoctb
ANEKTPUYECKOTO IOJISL.
[IpuHuun cyneprno3uuun
3IIEKTPUUECKUX NOoNeH. JInHun
HaNPSHKEHHOCTH

Pabota cun
ANEKTPOCTATUYECKOTO MOJIS.
[Torenuman. Pasnocts
MOTEHIMAJIOB

[IpoBOAHMKY U AUDTEKTPUKH
B 3JIEKTPOCTATUYECKOM TIOJIE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6df2

bu6moreka [IOK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

52

53

54

55

56

57

JusnekTpuueckas
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb.
Konpnencarop
DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOTO KOHJIEHCAaTopa
JlabopaTtopHnast pabota
"N3mepeHue 3MeKTpoEMKOCTH
KoHAeHcaTopa"

[TpunIMn neicTBus u
MIPUMEHEHHE KOHJICHCATOPOB,
KOMMPOBAJIBLHOTO ammapara,
CTPYMHOTO MPUHTEPA.
DIIEKTpOCTAaTUUYECKAs 3alUTa.
3a3zeMIIeHHE
ANEKTPONPUOOPOB
DIJIEKTPUYECKUI TOK, YCIOBUS
€ro CyIIeCTBOBAHMSL.
[TocrosiHHbIM TOK. Cuna Toka.
Hanpsoxenue.
Conpotusnenue. 3akoH Oma
JUI y4acTKa Lenu
[TocnenoBarensHOE,
napajuieNbHOE, CMEIIaHHOE
COEIMHEHHE MPOBOJHUKOB.
JIaGoparopHas paboTa
«/3ydyeHne CMEeIanHoro
COCIMHEHUS PE3UCTOPOB»
PaGota u MoutHOCTH

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6moreka [IOK
https://m.edsoo.ru/ff0c7410

bubmunorexa LIOK


https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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59

60

61

62

63

ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon OMa Jyist MOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3aMbIKaHueE.
JlabopaTtopHnast pabota
«M3mepenue IJ]C nucrounuka
TOKa U €r0 BHYTPEHHET O
COTPOTHUBIICHUS»
DNeKTpOHHAas TPOBOJUMOCTh
TBEPABIX METAJLIIOB.
3aBHCHMOCTb CONIPOTHUBIICHUS
METaJJIOB OT TEMIEepPaTyphl.
CBepXnpoBOAMMOCTh
DJIEKTPUYECKUU TOK B
Bakyyme. CBolcTBa
AIIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX
coOcTBeHHas U MpUMecHast
MpoBOAUMOCTh. CBOUCTBA p—
n-rnepexoa.
[TonynpoBOAHUKOBBIE
PUOOPHI

DNEeKTPUUYECKUU TOK B
pacTBopax U paciuiaBax
IIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas
JYCCOLUALUs. DIEKTPOJIN3
DNEeKTPUYECKUH TOK B raszax.
CaMocTOATENbHBIN U

https://m.edsoo.ru/ff0c7838

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

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

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



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECAMOCTOSTEIIbHBIN pa3psil.
Mounnus. [lnazma
DnexTpuyeckue npuOopsl U
YCTPOMCTBA U UX

64  mpakTHYecKOoe MPUMEHEHHE. 1
[IpaBuna TexHUKHN
0€30MacHOCTH
65 O6006maromuit ypok 1
«IJEKTPOTMHAMHUKAY
KonTponbHas pabora no teme
«DNEeKTPOCTATHKA.
66  IlocTOSIHHBIN AIIEKTPUYESCKHIA 1 1
TOK. TOKH B pa3iInyHbIX
cpenax»
Pe3epBHbIi ypok.
67  KontpomnbHas paboTa no Teme 1
"OnexkTpoauHaMuka"
Pe3epBHbIit ypok.
68  OO6oOmaromuii ypok 1o 1
temam 10 knacca
OBIIEE KOJIMYECTBO YACOB 68 3 3
10 [TPOT'PAMME
11 KIIACC
N KosmnuecTBo yacos
n/ Tema ypoka Beero KonTtpoJbHbie IIpakTuyeckue
n padoThI padoTsI

bubmnoreka LIOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6moreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6moreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6moreka [IOK
https://m.edsoo.ru/ff0c8f6¢c

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl


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

ITocTostHHBIE MArHUTHI U UX
B3aHUMO/ICHCTBHE.
MaruutHO€ nosie. Bektop
MarHUTHOUW WH]TYKITHH.
JIMHUM MarHUTHOM
WHIYKIIAA

MarauTHoOe moJie
MPOBOJIHUKA C TOKOM. OTBIT
Opcrena. Bzaumonerictue
MIPOBOTHUKOB C TOKOM
JlabopaTtopHnasi pabota
«/3ydeHre MarHuTHOTO TIOJIS
KaTYIIKA C TOKOM»
JleiicTBE MarHUTHOTO ITOJIS
Ha MPOBOJIHUK ¢ TOkOM. Cuia
Awmriepa. JlabopaTopHas
paborta «MccnenoBanue
JEWCTBHUSA MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBE MarHUTHOTO ITOJIS
Ha JBIKYILYIOCS
3apshkeHHYyIo yactuiy. Cuia
Jlopenma. PaboTa cuib
Jlopenna
DneKTpoOMarHuTHas
unayknud. [Totok BekTopa
MaraHutHo uHaykuuu. IC
WHIYKIHN. 3aKOH
ANEKTPOMarHUTHOM
unaykuuu Papanes

bubmnoreka LIOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6moreka [IOK
https://m.edsoo.ru/ff0c9ac0

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

JlaboparopHas paboTa
«HcciaemoBaHue sIBJICHUS
3IEKTPOMArHUTHOM
WHTYKITHA»

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEPrus
MarHATHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
nosie

TexHnueckne ycTpoicTBa u
WX IPUMEHEHHE: TIOCTOSTHHBIC
MarHHuTHI, 3JICKTPOMArHHTHI,
AJIEKTPOIBUTaTENb,
YCKOPHUTEH 3JI€MEHTAPHBIX
YacTHUll, UHAYKIIMOHHAs MeYb
O6o0maromuii ypox
«MarHuTHoe moJie.
DneKTpOMarHuTHas
WUHIYKIHS»

KounTponbnas pabora no
TeMe «MaruuTHoe noJe.
DNeKTpOMarHuTHas
WHYKIHAS»

CBOOOTHBIE MEXaHUYECKUE
kosebanus. 'apMoHHueckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpatieHue sHEprun
JIaGoparopHas paboTa

bubmnoreka LIOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

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

bu6moreka [IOK
https://m.edsoo.ru/ff0caf06



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

14

15

16

17

«HccaenoBanne
3aBUCHUMOCTH TIEPHOJIa
MaJIbIX KOJICOaHUI Tpy3a Ha
HUTH OT JJIMHBI HUTH U
MacChl Tpy3a»
KonebaTenbHbIW KOHTYP.
CBo0o1HBIE
AJIEKTPOMArHUTHBIE
KoJIeOaHMs B HICATEHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaNOTus MEX1y
MEXaHUYECKHUMH U
AIIEKTPOMATrHUTHBIMU
KOJeOaHUsIMHU

®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTHH B
AaeILHOM KOJIe0aTeIbHOM
KOHTYpE

[IpencraBnenue o
3aTyXarolux KojaeOaHusIX.
Brinyxaennsie
MeXaHUYEeCKHE KoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
AIEKTPOMArHUTHBIC
KoJeOaHus

IlepeMeHHBIN TOK.
CunyconaanbHbIA
IEpEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34



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

JICUCTBYIOLEE 3HAUEHUE
CHWJIbI TOKA U HaIPSHKEHUS
Tpanchopmarop.
[IpousBoacTBO, nepenaya u
NnoTpeOICHNE IEKTPUICCKOM
SHEpruu

YCTpOUCTBO U MPAKTHUECKOE
MIPUMEHEHHE AIIEKTPUUECKOTO

19

20

21

22

23

3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKA, JIMHUHN
aNeKTpornepeaay
DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE
anektposHepruu. KyinsTypa
WCIIOJIb30BAHUS
ANEKTPOIHEPTUH B
OBCEIHEBHON KU3HU
MexaHu4eckue BOJIHBI,
YCIIOBHS PACIPOCTPAHEHHUSL.
[Tepuoa. CxkopocTh
pacpoCTpaHEeHHUs U IJTMHA
BoJiHBL. [lonepeunsie u
MIPO/I0JIbHBIE BOJHBI

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa
DNEeKTpOMarHUTHbIE BOJIHBI,
UX CBOMWCTBA U CKOPOCTb.
[Ikaya 31eKTpOMarHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6moreka [IOK
https://m.edsoo.ru/ff0cca54

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfel



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

24
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29

30

31

32

[IpuHUUIB paOCBA3U U
TeJieBuIeHs. Pa3BuTne
CPEJICTB CBSI3H.
Pagnonokanms
KonTtponsnas pabora
«KoJiebanus 1 BOJHBI»
[IpssMmonmHeEHOE
pacmpocTpaHeHHE CBETa B
OJHOPOJIHOM Cpee.
ToueuHbI ICTOUYHHUK CBETA.
JIyd cBeta

OrtpaxeHue cBeTa. 3aKOHBI
OTPaKCHHUS CBETA.

[TocTpoenne n3oOpakeHUN B

IIJIOCKOM 3€pKajic

[Ipenomnenue cera. [loaHoe

BHYTpPEHHEE OTpakKeHHUE.
[IpenenbHbIW yroJ MOJHOTO
BHYTPEHHETO OTPAXKCHHUS
JlaGopaTopHnas pabota
«3mepenune mokazarens
MIPEIOMIICHHUS CTEKIIa»
JInnzsl. [locTpoenne
M300paxeHHil B TMH3E.
®dopmyna TOHKOH JIMH3HI.
YBenuueHue JTUH3bI
JIaGoparopHas paboTa
«HccnenoBanne CBOMCTB
M300paKeHUH B IMH3AX»

Hucnepcus cera. CoxxHbIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

bubnuorexa [JOK
https://m.edsoo.ru/ff0cddl e



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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34
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37

38

39

40

cocrtaB Oenoro ceta. L[Ber.

JlaboparopHas paboTa
«HaOnroenne qucrnepcuun
cBETa»

WnTepdepenims ceera.
Judpakuus cera.
JudpakuroHHas pemeéTka
[TonnepedHOCTH CBETOBBIX
BoJiH. [lonsapusanus ceera
OnTryeckue mpudOpsI U
YCTPOMCTBA U YCIOBUS UX
0€30MMacHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[ToctynaTel cnenuaibHOU
TEOPUHU OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpAI[EHUE JITTHHbI
DHeprus u UMIYibC
PENATUBUCTCKOW YaCTHULIBI.

CBs13b MaccHI ¢ BHCPFI/ICI/I"I/I
HUMITYJIbCOM. 9Hepr Hs1 IIOKOA

KontponbHas padoTa
«OnTrka. OCHOBEI
CHelUaIbHON TEOpUHU
OTHOCHTEIBbHOCTH»

®otonsl. ®opmyna [1nanka.
DHeprus 1 UMITyJIbC POTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

bu6moreka [IOK
https://m.edsoo.ru/ff0cf862

bu6moreka [IOK
https://m.edsoo.ru/ff0cfa42

bubnuorexa [JOK
https://m.edsoo.ru/ff0cfc68

bu6moreka [IOK
https://m.edsoo.ru/ff0ct6{0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel 6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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OTKpbITHE U HCCIIE0BAHNE
dotorddekra. OnbiTer A. I
CroneroBa

3akonb! hoTodhdeKTa.
VYpaBHeHue DuHIITEHHA 115
dbotorddexra. «KpacHas
rparuia» Gororddexra
JaBneaune cBeta. OnbITh 1.
H. JlebeneBa. Xumuueckoe
JIEUCTBUE CBETA
TexHnueckne ycTpoicTBa u
MIPAKTUIECKOE MTPUMCHEHHE:
dboToreMeHT, (OTOIATIHK,
coJiHeuHas Oartapes,
CBETOIHOT

Pemrenue 3amay mo reme
«3JE€MEHTbI KBAHTOBOM
OTITHKH»

Mopens atoma ToMcoHa.
OmneiTel Pe3epdopaa mo
paccessHUIO 0-4aCTHII.
[InanerapHas Mojesb aToMa

[Toctynarer bopa

N3nyuenue u norioueHue
(hOTOHOB TpU TIEPEX0Ie
aTOMa C OJTHOTO YPOBHS
JHEPruy Ha Apyrou. Buasl
CIIEKTPOB

BoiHOBEIE CBOMCTBA YaCTHIL.

bubmnoreka LIOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6moreka [IOK
https://m.edsoo.ru/ff0d0302

bu6moreka [IOK
https://m.edsoo.ru/ff0d091a

bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bu6moreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmunorexa LIOK


https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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Bounsl e bpowis.
KopmyckyisipHO-BOITHOBOW
nyanu3Mm. CrioHTaHHOE U
BBIHYXJICHHOE U3TyICHUC
OTtkpbiTHE
pamroakTUBHOCTH. OIBITHI
Pezepdopna mo
OTIPEJIEJIEHUIO COCTaBa
PaIMOAKTUBHOTO U3TYICHHS
CaoucTBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaJIMOaKTUBHOCTH Ha )KUBBIC
OpPTraHU3MBI

OTKpbITHE TPOTOHA U
HerWTpoHa. M3otombl. Anbda-
pacnana. DNeKTPOHHBIA U
MTO3UTPOHHBIM OeTa-pacraj.
l'amma-uznydyenue

DHeprus CBS3U HyKJIOHOB B
anpe. SlnepHble peakiuu.
SInepHbId peakTop.
[IpoGnembl, MepCIEKTUBHI,
9KOJIOTMYECKHUE aCTIEKTHI
SJIEPHOU SHEPTETUKHI
DneMeHTapHbIe YaCTHIIBI.
OTKpBITHE TIO3UTPOHA.
MeTo1p1 HAOMIOIEHUS U
pETrUCTpaIfK AIEMEHTAPHBIX
yactuil. Kpyruerii cron
«DyH/1aMeHTaTbHbBIE

https://m.edsoo.ru/ff0d0cal

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e3 8



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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60

B3anmMoOJicucTBUS. EnMHCTBO
(U3HYECKOU KapTHHBI MHPa»
Bup 3B€31H0r0 Heba.
Co3Be3aus, spKue 3BE3/bl,
IUIAHETHI, NX BUJIUMOC
nBrxenne. ComHeyHas
cucremMa

Connne. ConHeuHas
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHLIA U 3BE3]
3BE3bI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/bI
TJIaBHOH
MOCJIEIOBATSIEHOCTH.
Buytpennee crpoeHue 3BE3 .
CoBpeMeHHbIE
MpEJICTaBICHUS O
MPOUCXOXKACHUU U
ooy CoJIHIA U 3BE3 LT
Mineunbin [Iyte — Hama
I'amaktuka. ITomoxkenne u
nBmkenue CoJiHIa B
TI'anaktuke. I'amakTukw.
YepHbie ABIPHI B sIpax
raJlakTUK

Bcenennas. Paz0Oeranue
rajnaktuk. Teopus bosbiioro
B3pbIBa. PenukToBOE
u3iIy4yeHue. MeraranakTuka
Hepemennsie npoOiembl



61

62

63

64

65

66

67

aCTPOHOMHUHU
KonTponsHas pabdora
«JIeMEHThl aCTPOHOMUHU U
acTpou3uKm»
O6o06maromuii ypok. Poib
(U3HUKHN U aCTPOHOMMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLIMAIBHOW U 3TUYECKOMN
cdepax nesTeTbHOCTH
YeoBeKa

O6o06maromuit ypok. Ponb u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HAYYHOU
KapTUHE MHUpa
O6o06matromuii ypok. Poib
(bu3uYecKoit TeOpuH B
hopmupoBaHUHU
MIpeICTaBICHUI O
(buznueckoil KapTuHe MUpa
O6o06maromuii ypok. Mecto
¢buznuecKoil KapTUHBI MUpA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIPEJICTaBJICHUI O IPUPOJIE
PesepsHbIil ypok. Maruutnoe
1oJie. DJIEKTPOMarHuTHas
WHIYKIUS

PesepBHbIi ypok. OnTuka.
OcHOBBI cieUaNbHOM



TEOPUU OTHOCUTEIBHOCTH
Pesepnsiii ypok. KBanrosas

bubmnoreka LJOK
. 1
08 QusHica. IeMeHTE! https://m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPHU3UKU
OBILIEE KOJIMYECTBO 68 4 ;
YACOB I10 ITPOTPAMME

YUYEBHO-METO/JUYECKOE OBECIIEYUEHUE OBPA30OBATEJIbHOI'O
IMPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YUEHUKA

o ®dmsuka, 10 kiracc/ KacesnoB B.A., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkiimorepHoe o01ecTBo «M31arenscTBoO
«IIpocsemenue»

o ®dmsuka, 11 kmacc/ KacesnoB B.A., O61iecTBO ¢ orpaHuYeHHON

0TBETCTBEHHOCTHIO «[[PODA»; AkiimoHepHoe obmiecTBo «M3aaTenbseTBo

«IIpocsenienue»

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA


https://m.edsoo.ru/ff0d1784

[Iporpamma kypca ¢usuku 11 10—11 knaccos. ba3zoBeiit ypoens (aBTop B. A. KachsiHOB)

YMK «®Pwu3zuka. 10 knacc. ba3oBblil ypoBEHb»

o ®usuka. 10 kinacc. ba3oBslif ypoBeHb. YUeOHUK C AJIEKTPOHHBIM MPHIIOKEeHUEM (aBTOp B. A.

KacpstHOB).

e Ousuka. 10 kiacc. ba3obiit ypoBenb. Meroanueckoe nocooue (aBrop B. A. KacbsHoB).

o ®wusuka. 10—11 xnmaccel. ba3oBsiil ypoBeHb. Terpans 1ist mabopatopHbix padoT (aBTopsl B. A. KacksHoB, B. A.

Koposun).
o @usuka. 10—11 knaccsl. ba3oBsiii ypoBeHb. KoMiiekT TeTpaaet ams

KOHTPOJIBHBIX paboT (aBTOp B. A. KachsHOB)

e ®usuka. 10 knacc. Jlugakruueckue kapTouku-3aaanus (aBropsl M. A. Ymiakos, K. M. YakoB).

YMK «®usuka. 11 knacc. ba3oBblil ypoBeHb»

o ®usmuka. 11 kmacc. ba3oBbiil ypoBeHb. YUEOHHK C AIEKTPOHHBIM MpUiIoKeHneM (aBTop B. A.
KacpbsiHoB).

e @usuka. 11 knacc. bazosiit ypoBeHb. MeToandeckoe nmocodue (aBtop B. A. KacesaHOB).



o ®usuka. 10—11 xnmaccel. ba3oBsiil ypoBeHb. Tetpans aist 1abopatopHbix padoT (aBTopsl B. A. KacesHos, B. A.
Koposun).

e Ousuka. 10—11 knaccol. bazoBbiit ypoBeHb. KoMmiekT TeTpaeit Ajis KOHTPOJIbHBIX paboT (aBTOpsl B. A.
Kacesnos, U. B. Urpsiiios).

o ®wusuka. 11 kiacc. Jlugaktuueckue KapTouku-3aaanus (aBropsl M. A. Ymakos, K. M. Yiiakos).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
e http://nsportal.ru - connanbHas ceTh paOOTHUKOB 0Opa30BaAHUSL.

e http://markx.narod.ru/pic/ - pusuka B mKoJje.

e http://festival.1september.ru/articles/ - pecTuBanp megarornyecKux uaeh

«OTKpPBITBIA YPOK».

http://www.fizika.ru/ - cait qist yaurenei GU3UKH U UX YICHUKOB.

http://www.physics.ru/ - maTepuaibl mo Gu3mKe.

www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

http :// school - collection . edu . ru / - equnas xomiekus [{OPoB


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