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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHLENIUHU IMpernofaBaHus y4eOHOTro
npeamera «®Puzuka» B o0OpazoBaTeNbHBIX  oOpraHm3anusax Poccuiickoii  ®Deaepannw,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux Gusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO nojixoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpeboBanusiM ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAlpeIMETHBIM
pesyabTataM OOY4YeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHBIE 1M M3Yy4YeHUs (PU3HKU Ha YPOBHE CpeIHEro ooOIiiero oOpa3oBaHMs, MIAHUPYEMbIE
pe3ynbTaTthl OCBOEHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yibTaThl OCBOCHUS Kypca PU3MKH HAa 6a30BOM ypOBHE, B TOM YHUCIIE

peIMETHBIC PEe3yIbTaThl MO roJIaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «Pusnka» mo rojgam o0yueHusl.

Odu3rKa KaK HaykKa o0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbBI, BEICTyMas B KayecTBEe Y4E€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpY’)KalollemM MHpE.
[konpHBIA Kypc (HU3MKH — CHCTEMOOOPA3YIOMUN Il €CTECTBEHHO-HAYYHBIX YYCOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHeH, Ouosioruei, gusnueckoil reorpadueit u actpoHomueil. Mcnonb3oBaHue U aKTUBHOE
NpUMEeHEeHHe (U3NYECKUX 3HAHUK ONpeneNnseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHsI HOBBIX
MaTepHaJIOB C 3aIaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue Gusnku BHOCUT OCHOBHOM BKJIaJa B
dbopMUpOBaHNE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa 00yJaroImuxcs, B GOpMUpPOBaHHE YMEHUI
MPUMEHSTh HayYHBII METO/I TO3HAHUS MPY BHITIOJHEHUH UMHU YUEOHBIX HCCIIEeI0OBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeiHero o01iero oopa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pa3feNioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca UMK 0ObeJUHEH BOKPYT
dbusznueckux Teopuil. Bemymmm B Kypce sBIsieTcsl (OPMUPOBAHWE MPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpeanosiaraeT MUCMoOiIb30BaHUE TYMaHUTaApHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIIOTUYECKUMU TIPOoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npenmnosaraet 3HakOMCTBO € ITUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHYECCKUX MPUIOKCHUN N3YICHHBIX TEOPUH U 3aKOHOB.

Hoesn osxonocuzayuu peaansyercs MOCPEACTBOM BBEIACHHS 3JIEMEHTOB COJIEpKaHMUS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHS MpoOIeM palioHaIFHOTO MPUPOAOIIOIE30BAHUS U
9KOJIOTMYECKOl 0€30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpEIHEro oomero oOpa3oBaHHS
ABISIOTCS  (pu3ndeckue Teopuu ((HOpMUPOBAHME TMPEACTABICHUI O CTPYKTYpe MOCTPOCHUS



busnyeckoil Teopuu, poiu (PyHIAMEHTAJIbHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHil, NJIs OMHUCaHUs €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOX0 B Kypce (PM3MKU pean3yercs MPexe BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIB30BAHHUE CHUCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX MPAaKTUYECKUX paldoT. BrijeneHune B ykazaHHOM IepeyHe J1abopaTopHBIX pador,
OPOBOJIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCA YYaCTHHKAMH O0pa3oBaTeIbHOTO
mpolecca UCXos U3 0COOCHHOCTEH TUIAaHUPOBaHUSI U OcHalleHus kabunera gusuku. [Ipu aTom
oOecrieunBaeTcs OBJAJCHHE OOYUYaIOIIUMUCS YMEHHUSMH IPOBOJAUTH KOCBEHHBIC H3MEpPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
bonbiioe BHUMaHKE yeNnseTcsl PeleHUI0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUISL PAaCYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C ABHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KakK W3 OJHOTO pasjeia
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3ieinoB. i1 KaueCTBEHHBIX 33aJa4 MPHOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBACHEHHE TMPOTEeKaHWs (U3UYECKUX SBICHHM W TPOIECCOB B
OKpYXaroliei >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUECKOW MOJENU A CUTyallMd IPAaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO kK MaTepHaTbHO-TEXHUYECKOMY
obOecrieueHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBeHb Kypca (PU3MKHM Ha YpOBHE CpPETHETO
o0miero o0pa3oBaHUs OJKEH M3y4yaThCs B YCIOBHSIX MpeIMETHOro kabuHera (U3MKU WU B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa IPEIMETOB €CTECTBEHHO-HAYyYHOro LuKiIa. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOXOAMMOE J1a00paTOpPHOE 00OPYIOBAHKE ISl BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 1o (HU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEMOHCTPAIMOHHOE
o0opyaoBaHue.
JleMoHCTpaliioHHOE 000py/IOoBaHHE (POPMUPYETCS B COOTBETCTBUM C TMPUHIIMIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALUM JUIsl WCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecledrBaeTcs B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabOpaTOpHOro 00Opy/lOBaHMS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LUGPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIEJIAIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYdYalOUIMXCS K HAayyYHOMY HW3YyYEHHIO
TPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYAbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMPEJCTaBICHUA O HAyyHOM MeETOA€ TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4EeHHUs OCHOB CTPOCHUS
MaTepuy U GyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHUN U
HaYYHBIX JOKa3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JocTikeHnne 3TUX Lenel oOecrneunBaeTcsl pelIeHHeM CIEAYIOUIMX 3afad B Ipolecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:



® TpHOOpETeHHE CHUCTEMBbI 3HAHUK 00 OOmMUX (HU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISIPHYIO (PH3UKY, STEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHME YMEHHI MPUMEHITh TEOPETHUUYECKUE 3HaHUS M OOBSICHEHUS
busznyecKkux SBJICHUH B TNPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (hU3MYECKOM
MOJIeJIbIO, 3aJa4, MOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CoO3/JaHue (pusnueckoi
MOJIEINY, a[IEKBATHON YCIIOBHUSM 3a/1a4H;

e MoHUMaHWE (U3MYECKUX OCHOB U TMPHUHIIUIIOB JIEHCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOILYIO CPELy;

® OBJIAJICHHE METOJAAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS U MPOBENEHUs (PU3NUECKUX
OKCIEPUMEHTOB, aHalW3a ©  UHTEpOpeTanud  HH(pOpMaruH,  ONpeleseHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3JaHUE YCIOBUU AJISl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEA0BATEIHCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wuzyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YpPOBHE CpeIHEro oOmiero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepedeHsb 1adbopaTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOp MpoBeleHHs 1a00paTOpHBIX padboT u
OIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYarOIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToabl MO3HAHUS OKpy»Karomiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHueliHoe naBMxeHUe. J[BH)KeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE MepeadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmroienue nmxeHus Tena, OpoieHHOro Mo yIiIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBuKEeHHs Tea, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Koapdumument tperans. Cuna conpoTUBICHHS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHHE: NOIUIMIIHUKH, JBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOIbEME U NAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IMPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3M pabOThl CUJIBI ¢ M3MEHEHHUEM MEXaHMUYECKOW SHEpruM Tejla Ha
IIPUMEpE PaCTSKEHUS] PE3UHOBOT'O JKI'yTa.

Paznen 3. MoJiekyJsipaasi pu3uKa 4 TEePMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep MABMKCHHUS U B3aUMOJACHCTBHUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMNCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Lienscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpUU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBWKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBele  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UicaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
n30Xxopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPakTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJEKyI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHIKEHHUSI.

Mognens onsira IlITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY JABJICHHS ra3a HA CTEHKHU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpOIeCChI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepMonnHaMuueckass cucTeMa. BHYTpeHHss 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoanuecTBo TemnoTel U pabota. BHyTpeHHss SHEprust 0AHOATOMHOIO
WJEANBHOTO0 ra3a. Busl Tenonepenayn: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3ITyUYEeHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonstue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepMonuHamukH. IIpuMeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBEL AeficTBUS TemIoBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeIIoBBIX MamuHax. KoadduuueHT nonesHoro aeictBus teruioBoi mamusbl. Lukn Kapho u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuuyeckue yCTpocTBa M MpPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Llemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXxa. Haceimiennslil map. Y aenpHas TEIuioTa napooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEPATypPbl KUIICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOIMHS CBOMCTB KPUCTAIIIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOpUMCETp, TCXHOJIOTHH IMMOJIy4YCHHA COBPCMCHHBIX MarcepuaoB, B TOM qHuCJIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUuyeckud 3apan. JlBa Bua dJIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneictue 3apsnoB. 3akoH Kynona. TouedHslii  2JIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. Hanpsok€HHocTh snexkTpuueckoro mnousd. [IpuHmun cynepno3unun
ANEKTPUYECKUX NoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctarmueckoro mois. [lorenuwman. Pa3HOCTh  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpruecKas MpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIH
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU3OBAHHBIX TEIN.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTPOCTAaTUUYECKas 3alUTa.

JIM3IIeKTPUKY B 2JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS IEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenne. 3akon Oma 1715 yyacTka LETH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota sanexkTpuueckoro Toka. 3akoH Jxoyms—JIenma. MOMHOCTD 37EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTO#) anekTpudeckoii nenu. Koporkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CsoticTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DNEeKTpUUYECKH TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSITENbHBIA pa3psaa. MoHus.
ITma3ma.

TexHuuyeckue yCTpoilcTBa W TNPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peoctaT, HCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONMPOTUBJICHHS, BAKYYMHBIH IHOJ, TEPMUCTOPHI U (HOTOPEIUCTOPHI,
MOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeliaHHOE COeTUHEHNE POBOTHUKOB.

[IpsiMoe m3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHJIBI MCTOYHMKA TOKa M €ro  BHYTPEHHErO
COIPOTHBIICHUS.

Habmonenue snextponunsa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBsI3¢ C KypcaMH MaTeMaTHUKH, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIC C H3YYCHHEM METOIOB HAyYHOTO ITO3HAHHSL:
SIBIICHHE, HAYYHbIH (akt, rumore3a, (u3nyeckas BEJIMYWHA, 3aKOH, TEOpus, HaOJIOICHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHHEWHas ¢(yHKIMs, mapabona,
rurepooia, ux rpagK| ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M WX IMPOCKIMH Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupojie, nud@ysus, 0CMOC, TeII000MEH
JKUBBIX OPTaHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), JICKTPUUYCCKHE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, 3JCKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIMS, TalTbBAHHMKA.

leoepacghusi: BIaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeodpa3zoBaHue ABMKEHUI C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrHe), JIBUTATelIb BHYTPCHHEIO CropaHWs, mapoBas TypOWHa, OBITOBOU
XOJIOAMIBHHUK, KOHJAUIIUOHEP, TEXHOJIOTUHU TTOJYUYCHUS! COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE IPHOOPHI, FaJIbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprnio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiHa TuHUI MarHUTHON MHAYKIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUMU MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYLIKH C TOKOM.
OneiT Opcrena. BzanmoaencTere NpoBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HHIYKIHH.
DIIEKTPOABMKYIIAs CHJIAa UHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM MHIYKIMU Dapajes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAs CHjla WHAYKUUU B IPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NuayKTUBHOCTE. SIBIEHHE CAMOMHTYKIIMU. DNEKTPOIBHIKYILAs CUJIa CAMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHUII, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABIKYIIEH CUJIbI UHAYKIHMUA OT CKOPOCTH U3MEHEHUS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoJa1e0anus

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMYeckue
konebanus. Ilepmon, dactora, amrmumryna u  ¢asza konebanwid. [Ipy>XKMHHBI MasSTHHK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHUWYECKHUX KoseOaHui. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€ATLHOM
Koe0aTeJIbHOM KOHType. AHAJOTUs MEXAY MEXaHMYECKUMH M 3JIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMAATBHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYJTHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUUYECKHI 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTenbHON CUCTEMbI (IPYKUHHBINA WM MaTeMaTUYECKHM
MasITHHK).

Habmronenue 3aryxaromux KoleOaHuu.

WccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOH/IEHCATOpA.

Mogenb TMHAN 31EKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne NEepeMEHHOTO TOKa B LENMM W3  MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHble 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BoONHBL [lomepewnple W mpoaoNbHBIE BONHBL WHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIyY€HHUsS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruuTHOi BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeleBUACHU. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpoMcTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIECBU3O0D,
anTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromieecs Ten0 Kak HCTOUYHUK 3BYKa.

Habmroienue orpaskeHus U MpeIoMIICHHS] MEXaHUUECKHUX BOJH.

Habmronenue natephepeHny u AUPpakini MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYIAOW M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepQepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHoe pacipocTpaHEHHE CBETa B OAHOPOJIHON CpeIe.
JIyd cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaJe.

[Ipenmomnenue cBera. 3aKOHBI TMPENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yroa MOJHOTO BHYTPEHHEIO
OTpaKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

Cobwupatonue W paccewBaronye JHH3BL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
OnTHYECKasl CHJia TOHKON JH3bL. [locTpoeHrne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysia TOHKOM JIMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



BomnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUYeCcKHEe YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JUpaKIMOHHAS
peéTka, moJspous.

Llemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPakKeHUE U MpeloMieHHe cBeTa. Onruueckue
PUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
I'paHnnBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel cnenumanbHOM Teopuu
OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOXYJIS CKOPOCTH CB€Ta B BaKyyMe, IPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILIEHUE JITUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTUIBl. DHEPT U MTOKOSI.

Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmuvt K6aHmMoBoi ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u sHEpPruu GOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.

OtkpeiTne u wucciaenaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotoddpdekra. «KpacHas rpanuta» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHu4eckue yCTpONCTBA M TPAKTHYECKOE NMPUMEHEHHE: (OTOIIEMEHT, (POTOIATUNK,
coJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHnue GOTOHOB IpU IEPeXojae aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZIOpPOAA.
BonHoBbie cBoiicTBa yactuil. Bonubl ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJIbHbIM AaHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HabGnronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopna 1o onpeeseHuo coctaBa paJioakTUBHOTO U3JTyUeHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue npoToHa W HeilTtpoHa. HyknonHas monens siipa [eiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnana. ['aMmma-usinyudeHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIeKTh SAEPHON SHEPTEeTUKH.
OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.
Metobl HaOMIOIEHNS ¥ PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpa.

TexHUUECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M aCTPOPU3UKH

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpUKIaTHOE H  MHPOBO33PEHUYECKOEC 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3mH0r0 HeOa. Co3Be3nus, ipKkue 3BE3/IbI, IUITAHETHI, UX BUIUMOE JBHUKEHUE.
CoiHe4yHast cucTeMa.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHna u 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTEPHUCTHKHU. Jluarpamma «CIEKTpPaJbHBIA KIACC — CBETHUMOCTB». 3BE3IBI



[JIABHOM TIOCJENOBATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsbiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajJlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtonieHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/U s
CeBepHoro nomymapus 1 sipkue 3BE3.1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THUYECKOW cdepax AeATeNIbHOCTU 4YellOBeKa, poJib M MeCTO (PU3MKM U acCTpOHOMHH B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBiIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UYECKON KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuyenune kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBISETCS € YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3nMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00US TPEYTOIBbHUKOB, ONPEENIEHNE TUIOIMIAIU TNIOCKUX (pUryp u oobEéma Te.

buonoeusn: snexrpuueckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBIICHUS B JKMBOM IPHUPOAE, NEHCTBUE paJualMU Ha JKUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, POTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: MTUHUU DJIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
UHIYKIMOHHAsT TedYb, pajap, paJuoNpHUEMHHUK, TeIEeBH30p, aHTeHHa, TenedoH, CBYU-meus,
NPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEecCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATENILHOCTh B HMHTEpECax Ipa)<IaHCKOro OOILEeCTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;

YMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKON UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3CTeTHYECKOT0 BOCIIMTAHMS :

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHE TJ00AIFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (PU3UKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO ACSITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATh 1S JACSITSIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTIOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIILJIEHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIOUEBBIMU TMOHATUSIMH M METOAAaMHU (U3UUYECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIpETallvu,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUTIOTE3y €€ pelIeHHsl, HaXOJUTh apryMEHTHI IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, MPOTHO3HPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYyIHPOBaTH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJIEH, TPeJIaraTh OPUTHHAIBHBIE MOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.

PatGora ¢ undopmanmeii:



BJIAJI€Th HaBbIKAMH MOJy4YeHHs MH(OpManuu GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJINW3, CHUCTEMATH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIUH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHMU3ALMOHHBIX 3a/1a4 C COOJIOEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOTO COJAEpKaHMs B pa3IMYHbIX ¢opmarax ¢ yd&ToMm
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEICTABJICHNS U BU3YaIU3aLuH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JCSATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIH U CMATYATh KOH(DIUKTHI;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH € y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpElesATh POJIM C YUETOM
MHEHHI yYaCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIUYHBIX CHUTYalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMUH, BBISIBISITH MPOOJIEMBI, CTABUTH U (hOPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3aj]ad, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;
pacIIMpsTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYAWIHH B 00JacTh (U3HKH,
MOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:
JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIJICTh HABBIKAMH TO3HABATEILHON PEIICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBUI
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/II;'I;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 HX CHIKCHHIO;

NPUHUMATh MOTHBBI M apI'YMEHTBI IPYTUX MPU aHAIN3E PE3yJIbTaTOB JACATCIbHOCTH;

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U apI'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTAaTOB JACITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B nipotiecce H0CTHKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHHSI IPOTPAMMBI 110 (PHU3HKE IS
YPOBHSI CpeAHEro O0IIero oO0pa3oBaHUs y OOyYaIONUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHATIBHOU Cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyIUpOBaHMs, BKJTFOUYAFOIIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAILHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMK, BKJIOYAIOIICH CTPEMJIEHHE K OCTIOKCHHIO IEIU M YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHHUC I[efICTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I71;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTUX,
YUYHUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIECHHS, CIIOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHHMIO;

COIIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTHMH
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOydenus B 10 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHMH, B MPAKTUYECKOU
JIeATETbHOCTH JIFOCH;

VUYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3YUYEHHBIX (U3HUYECKUX MOJCNIeH: MaTepHalibHast
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACATbHBIA Tra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN JJIEKTPUYECKUN 3aps] NPH pELIECHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOIWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMajieHHue Tell,
IBUKEHHE 10 OKPYXXHOCTH, WHepIus, B3auMmopeictBue Tten, auddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00BbEMa TeNn MpHU HarpeBaHUU
(oxJ1aX/IeHNH ), TEIJIOBOE paBHOBECHE, MCIIApEHNe, KOHIEH CAIs, IJIaBJIeHHEe, KPUCTAJUIU3aLUs,
KHUIIEHUE, BIQXKHOCTh BO3/yXa, MOBBILIEHUE JABICHUS Tra3a MpH €ro HarpeBaHUHU B 3aKPBHITOM
cocyJlle, CBA3b MEXAY IapaMeTpaMu COCTOSHHMSI Ta3a B H30IMpOIECccax, dSJIEKTPU3AIMs Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTIMCBHIBATh MEXAHWYECKOE IBIKEHUE, UCIOB3Yys (PU3NUECKHE BEIUYHHBI: KOOPIUHATA,
MyTh, NEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJia, UMIYJbC Teja, KUHETHUYecKas
DHEprus, MOTCHIMANbHAS DJHEPTUs, MeXaHWYecKas pabdoTa, MEXaHM4YeCKas MOIIHOCTh; IPHU
ONKMCAHUM TPABUJIBHO TPAKTOBaTh (DU3MUECKUM CMBICT HCHOJIB3YEMBIX BEIUYMH, HX



0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHHY
C IpyIruMHU BEJIMYMHAMU,

OMKCHIBATh W3YYCHHBIC TEIJIOBHIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, HWCIOJB3YS
¢dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOT0 JIBIXKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT MOJIe3HOr0 IEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EAUHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIME MAHHYIO (DU3HUECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OTHCHIBATh M3yUYEHHBIC SJICKTPUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mportiecchl), UCTIONB3YsT GU3NYECKUE BEIIMYUHBL: AICKTPUUYSCKUUN 3apsiil, dJIEKTPUIECKOE TOJIE,
HANpPsDKEHHOCTh  TIOJIS,, MOTEHIMAJ, Pa3HOCTh MOTEHIUAIOB; TMpPU OMUCAHUH MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIWYMH, UX OOO3HAUYCHUS U EIUHHIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINEC JAHHYIO (DU3MUECKYIO BEJTMUNHY C JPYTHMH BETUIHHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SBJICHUS, UCTONB3Ys (U3MYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHOTPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUYECKOTO 3apsiia, 3akoH KyroHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYCCKUX YCTPOKUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl IO HUCCIEIOBAHHUIO (PU3WYECKUX SIBICHUH M MPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu 3TOM  (HOpMyIHpOBaTH
npoOnemMy/3afady W TUNOTE3Yy Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PY0BaHNUS, TPOBOAUTD OMBIT  (POPMYTUPOBATH BHIBOIBI;

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHWS ¥ HCIOJB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX M3MEPEHHH, MPH AITOM KOHCTPYHUPOBaTh YCTAaHOBKY, (UKCHpPOBATh pPE3YyJIbTaThl
MOJTyYEHHOUW 3aBUCUMOCTH (PH3UYECCKUX BEIWYMH B BUJIC TaOIHUI] U TpadUKOB, JEJIaTh BBHIBOJIBI
0 pe3yJIbTaTaM UCCIIEIOBAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOTO0 OKCIEPUMEHTa, Yy4eOHO-HUCCIEeNOBATENILCKOH M MPOEKTHOW JEATENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJENbIO, HCIONB3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIWMBbIE s e€ pelieHus,
MIPOBOJIMTH PAcUEThI U OIICHUBATH PEATbHOCTH ITOTYICHHOTO 3HAYCHHS (PH3UUECKON BEITHUNHBI,

pelraTh KayecTBCHHBIC 3aJ[aud: BBICTPAWUBAThH JIOTHUECKH HEIPOTHBOPECUUBYIO IICTIOYKY
paccyXIeHUl ¢ OMOPOi Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIONB30BAaTh TPU  PEIICHUH Y4YeOHBIX 3a7ad COBpEMEHHbIe HWH(OPMAaIUOHHBIC
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEACTaBlICHUs] y4eOHOU U



HAYYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00bSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIl;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOIIOJICHHUS HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPYXKAIOILEH cpere;

paboTaTh B IpyMIie C BHITOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh paboTy
TPyNIbl, pAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYAlUsIX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYaCTHUKOB I'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VYUTHIBAaTh TPAaHUIB TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJAENeH: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3NICCKUX 3a]1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBUE MArHUTOB, JJICKTPOMArHUTHAS
WHIYKIUS, ACHCTBME MArHUTHOTO TIOJS HAa MPOBOJAHMK C TOKOM W JABWXKYIIUWUCS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
npenomieHue, uHTepdepeHuus, audpakius W TMONSIpU3alUi CBeTa, IJUCIEPCUS CBeETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYyCCTBEHHAsl Pall0aKTUBHOCTb;

OTKCHIBATh M3yUYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUUECKHE, MATHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJMMOCTh PA3MUYHBIX CPEl) U AJICKTPOMArHUTHBIE SBIEHUS (IIPOIECCHI),
UCHONB3Yysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, SJIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MMOTEHIMANIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHAYKIMS MarHUTHOrO Tojs, cuina Awmmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO TOJIeH, MEepUOa W 4YacToTa KoieOaHu B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUJla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, NMpPHU ONHUCAHUU TPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIUYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C JPYTUMH BETUYUHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIONB3Ys (U3HIECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
uMnynsc (OTOHA, TMEPUOJ TOJypacmaaa, dHEPrHsl CBsI3W aTOMHBIX SAEp, MPU OMUCAHUU
MPAaBUILHO TPAKTOBAaTh (DU3MUYECKUN CMBICI HCIOIB3yEMbIX BEIHYWH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JIPYTUMU
BEITMYMHAMU, BEIYUCIIATH 3HAYCHHUE (PU3MUECKON BETUYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHBI IOCJIENOBATENbHOIO M MapajiebHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS



CBeTa, ypaBHeHHME OWHImTeHHa 11 Qoroddderra, 3aKOH COXpaHEHHs] HDHEPTUU, 3aKOH
COXpaHEHHMS HMIIYJbCa, 3aKOH COXPAHEHHUS JJICKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOT0 4YMCJIa, MOCTyJdaTrhl bopa, 3aKkOH paguoakTUBHOTO pacmajaa, MpU 3TOM pPa3IUYaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTU4ECKOE BBIPRKEHUE U YCJIOBUS (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpa MHAYKIMHA MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTB U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MNIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu d3ToM  (OPMYIHPOBATH
npobnemy/3agayy M TUNOTE3y Y4eOHOrO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEJI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOABI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIMYHMH, NPU ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3yjbTaThl MOIYYEHHOM 3aBUCHUMOCTHU
¢u3nUecKkux BEIMYMH B BUAEC TaOmuIm W TpaduKoOB, [enare BBIBOABI IO pe3yjbTaTaM
HCCIIC/IOBAHMS,

cobuoiaTh IpaBuia 0€30MacHOro TpyJAa IpU INPOBEACHUM HCCIENIOBaHMM B paMKax
y4eOHOIr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeN0BATEIbCKOW M IMPOEKTHOMW JEATENIBHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (PHU3MYECKOW MOJIENbBIO, WCIIONb3YS
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYUHBI U (OPMYIJbI, HEOOXOAMMbIE Ul €€ peleHHMs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUeHUs (PU3MYeCKON BEIMYHHEI,

pemaTh KauyeCTBEHHBIC 3aJaul: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccy’kKIeHUI ¢ ONOpOi Ha U3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHMUS;

UCMOJb30BaTh MpPH pPEUIeHHH Y4YeOHBIX 3aJjad  COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUHU JUIS TIOWCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS y4eOHOH W
HAYYHO-TIONYJISIpHOW HMH(OpMAaIuM, TOJYYSHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH MPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
YCIIOBHS WX 0€30IMacHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCIKHBIX yUEHBIX-(DH3MKOB B pa3BHTHE
HayKH, B 00bSICHEHHE MIPOIIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HMU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpaHEHHS 3JI0POBbBSI U COOITIOZICHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJIeH, IUIaHUPOBATh paboTy
IpYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAAPTHBIX CHUTYallHsX, aeKBAaTHO OICHWBATH BKJIAJ KaXJIOTO W3 YYaCTHHKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

HaumenoBanue pa3iejioB H TeM KosinuecTBo yacos

Ne i/
NMPOrpamMmbl Bcero K/p n/p

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2

Uroro no pazgeny 2

Bbu6nuoteka LIOK https://m.edsoo.ru/7f41bf72

Pa3zpen 2. MEXAHUKA

2.1 Kunemaruka bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

2.2 Hunamuka bubnuoreka LIOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 bubnnoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI

3.1 9 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
TEOPHUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPETATHHIE COCTOTHIA BemecTaa 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
@dazoBbIE IEPEXOABI
Hroro no paszneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
IT i i Tok. T
4.2 OCTOSHIRIH STCKTPHHACCKHI TOK. TOKH B 12 1 Bu6nmorexa LIOK https://m.edsoo.ru/7f41bf72
Pa3JINYHBIX Cpeaax
Hroro no pazaeny 22
PesepBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KJIACC

KoauuyecTBO 4acoB

JaekTpoHHbIE (HU(POBHIE)

Ne i/ HaumeHoBaHue pa3jiesioB M TeM NPOTrPAMMBbI
Bcero o0pa3oBaTe/ibHbIE Pecypchl

Pazgea 1. SJJIEKTPOAUHAMUKA
11 MaruauTtHoe nosje. DIeKTpOMarHUTHAsE UHIYKIUS 11 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny 11

Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHuuyeckue U 3JIeKTPOMarHUTHBIE KOJIeOaHUsI bu6nuoreka L{OK https://m.edsoo.ru/7f41c97c
2.2 MexaHu4eCKHUE U JIEKTPOMArHUTHBIE BOJIHbI bu6nuoreka L{OK https://m.edsoo.ru/7f41c97c
2.3 Ornrurka 10 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

3.1 OcHOBBI CHIELIMATIBHOM TEOPUN OTHOCUTEIBHOCTH 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
HWroro no pazneny 4
Pazngen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenune aToma 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 ) bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
UToro no pasgeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 DNIeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
HWroro no pazneny 7
Pazgen 6. OBOBILIAIOIIEE TIOBTOPEHUE
6.1 O06o0matotiee MOBTOPEHUE 4 but6mmoreka IIOK https://m.edsoo.ru/7f41c97c
UToro no pasgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KouunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka K/p n/p fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;OBaTeJIbele
Bcero pecypen
1 ®dusuka — Hayka o npupoje. Hayunbsie METOAbI MO3HAHUS 1 bubnnoreka HOK
OKPYXKaIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nKu B GOPMHPOBAHUU COBPEMEHHON
2 Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOU 1€ATEIbHOCTH 1 BH6J.IHOTeKa LOK
et https://m.edsoo.ru/ff0c33e6
3 Mexaaundeckoe aBrmkeHrne. OTHOCHTEIBHOCTh MEXaHHIECKOTO 1 bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpOCTh, yCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c372e
6 CBoOomHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1 E:::s?/jl;?:;sigglllffow%c
7 KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTepruaibHON TOUKU 1 bubnuoteka [JOK
10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipuniun otHocuTenbHOCTH ['anunes. MHepiuanbHbie 1 bubnmoreka [JOK
cuctemsbl orcuera. [lepBeiit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoit 1 bubnuorexa [JOK
3aK0H HbBIOTOHA [U1s1 MaTEpUAIIBHON TOUYKHU https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH HproTOHA /U1 MaTepUAIbHBIX TOYEK 1 ngg;ﬁ?:;;gﬁ}; 0c3bes
1 3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas 1 bubnnoreka [HOK
KOCMHYECKAsI CKOPOCTH https://m.edsoo.ru/ff0c3d00
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena 1 bubnmuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koapdumuent tpenns. Cuna conpoTUBICHUS

bu6mmoreka [IOK

13
IIPU IBUKCHUU TEJIA B )KUIKOCTU WIH rase https://m.edsoo.ru/ff0c3f76
[TocTymarenbHOE U BpamaTelbHOE ABHKEHNE a0COTIOTHO
R bu6mmoreka [IOK
14 TBEPAOro Tesna. MomeHT cuiibl. [1nedo cuibl. Y caoBust
. https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO Tela
Nmnynsc MaTepraibHOM TOUKH, CUCTEMBI MATEPUATIBLHBIX
15 To4eK. IMITyJibC CHITBI. 3aKOH COXpaHECHHS MMITYJIbCa bubmmorexa [JOK
] Y i P Y ’ https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NBMKEHUE
Pabota u momHOCTh cuibl. Kunetudeckast sHeprus
16 MaTepHuaibHOK Touku. TeopeMa 00 M3MEHEHUH KHHETHICCKON bubmorera [JOK
P $ 1E0P https://m.edso0.ru/ff0c4502
SHEPTUU
[Torenuuansuas sueprus. [loTeHnnanbHas SHEPTHs YIIPYTO
17 nehopMUPOBAHHON NpYKUHEI. [loTeHIMAEHAS YPHEPTHS TeTa bubmmorexa [IOK
PMHP 24 ' P https://m.edsoo.ru/ff0c461a
BOJIM3M MTOBEPXHOCTH 3EMITH
[ToTeHnnanbHBIC U HETIOTEHIMATBHBIE CHIIBL. CBA3b pabOThHI
18 HETOTEHIMAIbHBIX CUJI C ©BMEHEHUEM MEXaHUYECKOU bubmuorexa [JOK
SHEPTUU CUCTEMBI TeJI. 3aKOH COXpPAaHEHHUS MEXaHUYECKON https://m.edsoo.ru/ff0c478c
SHEPTUU
JlaboparopHas pabota «lccrnenoBanue cBSI3M pabOThI CUIIBI C
19 M3MEHEHUEM MEXaHUYECKOM YHEPTUU Tejla Ha IpUMepe
PaCTSKEHUSI PE3UHOBOTO KIYTa»
20 KonTponbhas pabota no teme «Knunemartuka. J[unamuka. bubnnorexka [JOK
3aKOHBI COXPaHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
91 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKOU TEOPHH. bubnmnoreka [JOK
Bbpoynosckoe neuxenue. Audpdysus https://m.edsoo.ru/ffOc4dc2
99 XapakTtep JBUKEHHUS U B3aUMOJCHCTBUS YaCTHUI] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI
93 Macca monekyn. KonnyectBo BemectBa. [locrosnnas
ABoraapo
24 TennoBoe paBHOBecue. TemmepaTypa u e€ nzamepenue. [llkana
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temneparyp Llenscus

. bubnnoreka [HOK
25 Wneanpbsbiii raz B MKT. OcnoBHoe ypaBHeHrne MKT https://m.e dsogru IF0cAfde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeiHeld KHHETHYECKOM
26 SHEPTUU JIBIKEHUS MOJIEKYJl. YpaBHeHUEe MeHaeneeBa- bubmmorexa [TOK
Knanesposa https://m.edsoo.ru/ffOc511e
27 3akoH J/lambToHa. ['a30BbIC 3aKOHBI
28 JlaboparopHas pabota «VccienoBanue 3aBUCIMOCTH MEXTY
napamMeTpaMH COCTOSHUS Pa3pEKEHHOTO Ta3a
29 H3omporieccsl B uaeanbsHOM raze u ux rpaduyeckoe bubnnoreka [JOK
MPEICTABICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHsist sHeprus TepMOAMHAMUYECKON CHCTEMBI U
30 crocoObI €€ n3MeHeHus1. KommuecTBo TemioThl ¥ padora. bubmorexa LHOK
BuyTpeHHsst sHEeprus 0IHOATOMHOTO UJICAIbHOTO Ta3a hitps://m.ds00.1/M0c3952
bubnuorexa [JOK
31 Brar rertonepeai https://m.edsogru/ff0c5c36
32 VenpHas TEMI0EMKOCTh BeniecTBa. KonnuecTBo TenaoThl bubnuotexa [JOK
npu Tervionepenaye. AauadbaTHelil mpoiecc https://m.edsoo.ru/ffOc5c36
33 [lepBrIii 3aKOH TEPMOAMHAMUKY U €r0 IPUMEHEHUE K bubnuoreka [IOK
n3omnpolieccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs nporieccoB B mpupoae. Bropoit 3akoH bubnmnorexa [JOK
TEPMOJMHAMUKHU https://m.edsoo.ru/ff0c6230
. . bubnmuorexa [JOK
35 [Ipunnun nevicteus u KI1I TemnoBoit MamuHbl https://m.e dsogru /£10c600a
36 Huxn Kapno u ero KIT
37 DKoJoru4eckue npoOIeMbl TETII0O3HEPTETUKH
38 O6o6maromuit ypok «MonekymspHas ¢puszrka. OCHOBBI bubnmuorexa [JOK
TEPMOJIUHAMUKU» https://m.edsoo.ru/ff0c6938
39 KoHnTtponbHast paborta mo teme «MonekynsipHas Gusnka. bubnnoreka [HOK
OCHOBBI TEPMOJIUHAMUKHU https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue 1 KoHaeHcanus. Vcrapenre u KumneHne bubnmuorexa [JOK
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https://m.edsoo.ru/ff0c63b6

AOCOII0THAS U OTHOCUTEIIbHAS BIIA)KHOCTD BO3yXa.

bubmuorexa [JOK

4 Hacpiennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u amopgHbie Tena.
42 AHN30TpONUs CBOMCTB KpUCTaIOB. JKHUJIKHE KPUCTAILIIB. bubmmorexa LIOK
https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaByiienne u KpucTayuM3auus. Y geibHas TeIioTa bubnnoreka [HOK
miaBiaeHus. Cyommmanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YPABHCHHE TEIIOBOTO Oaanca https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Ten. DNeKTpudeckui 3apsa. J(Ba Buga bubnuorexa [JOK
SIIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
16 [IpoBOAHMKH, AMDIEKTPUKHU U TTOTYIPOBOJIHUKH. 3aKOH bubnnoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ffOc6bcc
47 B3aumopeiictue 3apsnoB. 3akoH Kynona. Toueunslit bubnnoreka [JOK
JJIEKTPUYECKUN 3aps] https://m.edsoo.ru/ffOc6ce4
Hanpspox€aHocTh anekTpudeckoro nois. [Ipuamun
48 CYHNEPIIO3UINH JIEKTPUUECKUX onel. JInnun bubmmorexa [OK
. https://m.edsoo.ru/ffOc6df2
HaIpsKEHHOCTH
49 PaGora cun anexTpocrarnueckoro nois. [lorenmuan. bubnnorexka [JOK
Pa3HocThs moTeHuaios https://m.edsoo.ru/ffOc6f00
50 [IpoBOIHUKY M AUBIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE. bubnmnorexa [JOK
JvanekTpudeckas TpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018
" bubnmnoreka [JOK
°1 uextpoduiocts. Komzencarop https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrust bubnmnoreka [JOK
3apsHKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mepenne dIeKTpOEMKOCTH
KOHJIeHcaTopa"
54 [TpuHIIMTT AEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,

KOTIMPOBAJILHOTO aIapara, CTpyHHOTro IpuHTepa.
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DNeKTpoCcTaTUYeCKast 3alnTa. 3a3eMJICHHE AIEKTPOPHUOOpOB

:‘)J'IeKTpI/I‘{CCKI/Iﬁ TOK, YCJIOBH: €TI0 CYIICCTBOBAaHUA.

55 [Tocrosiunbiil Tok. Cuita Toka. Hanpsbkenue. ConpoTUBIICHUE.
3akon OMa aJ1s yyacTKa Lenu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COSTUHEHNE
56 IPOBOIHUKOB. JlaboparopHas padora «13ydyeHue buGnnorexa LIOK
P - AOPETOPHAT P Y https://m.edso0.ru/ffOc74f0
CMEIIIaHHOTO COEIMHEHHS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB AJEKTPUUECKOTO TOKa. 3akoH J[xoys- bubnmoreka [JOK
Jlenma https://m.edsoo.ru/ff0c7838
3axoH OMa aJ1s OJIHOM (3aMKHYTOM) SIEKTPUYECKON LIETIH.
bubmuorexa [JOK
58 Kopotkoe 3ambikanue. Jlaboparopras padota «3mepenue
https://m.edsoo.ru/ffOc7ae0
OJ1C ucTouHMKa TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS
DNeKTPOHHAs TPOBOAUMOCTH TBEPBIX METAJLIOB.
59 3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh
50 DneKTpuueckuii Tok B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX
My4YKOB
[ToynpoBoAHUKH, WX COOCTBEHHAS U IPUMECHAs
61 npoBouMOcCTh. CBOMCTBa p—N-Tiepexoa bubmorexa HOK
P ’ P ' https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBEIE TPUOOPHI
62 DIIeKTPUUECKHUI TOK B paCTBOpaxX M pacrjiaBax JIEeKTPOTUTOB. bubnmnorexa [JOK
DIEeKTPOTUTHYECKAS JUCCOLMAIIHS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U bubnnorexka [HOK
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DneKTpuIecKre MpuOOPHl U YCTPOMCTBA U UX MPAKTHIECKOE bubnmuorexa [JOK
npumeHenue. [IpaBuna TexHuku 6€30mMacHOCTH https://m.edsoo.ru/ff0c86fc
bubmuorexa [JOK
65 O0600marmui ypok «IEKTPOTHHAMUKA))
rarotn yp e https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paboTa mo teme « IIeKTPOCTaTHKA.
. . bubnmoreka [JOK
66 [TocTosiHHBIN AMeKTprUYecKuil TOK. TOKH B pa3IU4HbIX

cpenmax»

https://m.edsoo.ru/ff0c8a8a
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PesepBHblit ypok. KoHTponbHas paboTa 1o reme

67 1 bubnmoreka [JOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHeiit ypok. O6o0marommii ypok mo remam 10 kinacca 1 bubmmorexa [TOK

https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KoanuectBo yacoB JJIeKTPOHHbIE
e Tema ypoka Hara uupoBbIe
n/n H3yYeHHUsi  oOpa3oBaTe/bHbIE
Bcero K/P II/P
pecypcsl
1 [TocTossHHBIE MAarHUTHI ¥ UX B3auMoAencTBUE. MarnutHoe noje. Bekrop 1 bubnmoreka [JOK
MAarHUTHOM MHAYKUMH. JINHUYM MarHUTHON UHIYKIHHU https://m.edsoo.ru/ff0c9778
) MarnuTtHoe mose NpoBoAHKKA ¢ TOKOM. OnbIT Dpcrena. Bzaumoneiicteue 1 bubnnoreka [JOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
bubmuorexa [JOK
3 JlaboparopHas padota «/3ydueHre MarHUTHOTO MOJISI KATYIIKU C TOKOMY 1 1 httos://m.edsoo.ru/f0c98fe
JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJHUK ¢ TOKOM. Cuita Amriepa.
4 JlaGopaTopHas pabota «lccnenoBanue 1eUCTBUS TOCTOSHHOTO MarHUTa Ha 1 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c9acO
pPaMKy C TOKOM»
5 JleiicTBre MarHUTHOTO TIOJISl Ha JIBIKYIIIYIOCS 3apsDKeHHYI0 yacTuiy. Crna 1 bubmmoreka [JOK
Jlopenua. Pabora cuisl JlopeHia https://m.edsoo.ru/ff0c9df4
6 DnekTpoMarauTHas HHAYKIHS. [ToTOK BeKTOpa MarHUTHOW WHYKITHH. 1
O/1C unaykuu. 3aKOH MIEKTPOMArHUTHOW HHAYKIMH Dapajes
7 JlabopaTtopHas pabota «lccnenoBanue siBICHUS JIEKTPOMAarHUTHOMN 1 1 bubnunoreka [JOK
WHIYKIUW https://m.edsoo.ru/ffOcal50
3 NunyktuBHOCTD. SBNeHNe camonnaykuu. DJIC caMOMHAYKITHU. DHEPTHSI 1 bubnmoreka [JOK
MAarHUTHOTO MOJIS KaTYIIKK ¢ TOKOM. DJEKTPOMArHUTHOE MOJIE https://m.edsoo.ru/ff0ca600
TexHudyeckue yCTpoHCTBA M UX IPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
9 ANEKTPOMATHUTHI, HIEKTPOABUTATENb, YCKOPUTENN DJIEMEHTAPHBIX YaCTHII, 1
WHIYKITMOHHAS TIeYb
10 O6o6maromuii ypok « MaraHuTHoe mose. DIEeKTPOMAarHUTHAS. WHITYKITHSD) 1 Eubmorexa IIOK

https://m.edsoo.ru/ffOcab82
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1 Kontponbnas padoTa nmo TemMe «MarHuTHOE 1moJie. DIeKTPOMarHuTHAS bubnnorexka [HOK
HHIY KIS https://m.edsoo.ru/ffOcad58
12 CBoOoaHbIe MexaHWYECKHE KoJieOaHus. ["apMoHnYecKre KojieOaHusl. bubmuorexa [JOK
VYpaBHeHHE rapMOHHUYECKUX KosieOaHui. [IpeBpaiienne sHepruu https://m.edsoo.ru/ff0caf06
13 JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH TIEPHO/Ia MAJIBIX
KoJieOaHU¥ Tpy3a Ha HUTHU OT JJIMHBI HUTU U MACChI TPy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHbIE KojeOaHus B
14 AACAILHOM KO0JIe0aTEIbHOM KOHTYPE. AHAIOTUS MEXKIY MEXAaHUUYECKUMU U bubmmorexa [IOK
ype. Y https://m.edsoo.ru/ff0ch820
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UICAITBHOM bubnuorexa [JOK
KoJe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[Ipencrasnenue o 3aryxaromux Koiedbanusx. BeiHyx1eHHbIE
bu6mmoreka [IOK
16 MeXaHH4YecKue koebanus. Pezonanc. BeIHYKICHHBIE 3JIEKTPOMArHUTHBIE
https://m.edsoo.ru/ffOcbb86
KoJieOaHus
[Tepemennsbiit Tok. CUHYCOMIAIBHBIN TTEPEMEHHBIN TOK. MOIITHOCTH
17 MepPEeMEHHOTO TOKa. AMIUTUTYTHOE U JEHCTBYIOIIEe 3HAUYCHNUE CHIIBI TOKA B bubmorexa HOK
P ’ Y Y https://m.edsoo.ru/ffOcbd34
HaIpsHKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenada u NoTpedIeHUE dTEKTPHUUECKON
SHEPIUU
19 VY CTpoiCTBO U MPAKTUUECKOE MPUMEHEHUE JIEKTPUIECKOTO 3BOHKA, bubnuoteka [JOK
reHeparopa NeEPEMEHHOr0 TOKa, JMHUM JIEKTponepeaay https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AJIeKTpodHepruu. Kynprypa
WCTIOTB30BaHUSI DJIEKTPOIHEPTUH B TIOBCETHEBHON KU3HHU
21 Mexanudeckue BOJIHBI, ycioBUs pactipoctpanenus. [lepuoa. Ckopoctb bubnmoreka [JOK
pacIpoCcTpaHeHus U JUIMHA BOJIHBL. llonepeynsie v MpOAOIbHBIE BOJIHBI https://m.edsoo.ru/ffOcca54
bu6mmorexa [IOK
22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemMOp 3ByKa
Y P y P y b 3By https://m.edsoo.ru/ffOcccOc
93 OnEeKTpOMarHMTHBIE BOJHBI, X CBOICTBA U ckopocTs. [lkana bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Pa3BuTHE CPECTB CBA3H.
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Pagnomokanus

bubnmoreka [JOK
25 KontponbHas padota «KonebaHust 1 BOJTHBDY httos://m.e dsogru IF0CCEIS
26 [IpsimonHeiHOE pacipoCcTpaHEHHE CBETa B OJJHOPOAHOM cpene. Toueunblit bubnmoreka [JOK
HUCTOYHHUK cBeTa. JIyu cBeta https://m.edsoo.ru/ff0cd350
97 OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHuii B bubnmoreka [JOK
IIJIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceta. [loaHoe BHyTpeHHee oTpaxkenue. [IpeaenbHbiil yron bubnunoreka HOK
MOJIHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7{6
29 JlaboparopHas padota «3MepeHue nmokazaresns NpeIoMIICHHS CTEKIIa bubmmorexa [JOK
https://m.edsoo.ru/ffOcd67a
30 JIunzsel. [Toctpoenue nzobpaxenuii B muH3e. opmyina TOHKOM JTUH3BI. bubnuorexa [JOK
YBenu4yeHue JIuH3bI https://m.edsoo.ru/ff0cddle
31 JlaboparopHast pabora «lccrnenoBannue CBOMCTB H300paKEHUH B JIMH3AX)
39 Hucnepcus cBeta. CrnoxkHblil coctaB Oenoro cBera. Lset. JlaboparopHas
pabora «Habmrogenue aucnepcun CBeTay
. bubnnoreka [JOK
33 HHutepdepennus ceera. {udpakmus ceera. JudpakimonHas pemeérka httos://m.e dSO(I)l.ru fFOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [losspr3anus ceera bubmmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue NpuOOPH! U YCTPONUCTBA U YCIOBUS UX O€30IaCHOTO
MIPUMEHEHHUS
36 I'panu1IBI IPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. [locTyarsl bubnnoreka [JOK
CIELUAJIbHON TEOPUU OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlEHNE bubmuoreka [JOK
JITAHBI https://m.edsoo.ru/ffOcfa4?2
38 DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOM YacTulibl. CBSI3b MacChl C SHEPTUEN U bubnmoreka [JOK
UMITYJIbCOM. DHEPIUsl MOKOS https://m.edsoo.ru/ffOcfc68
39 KonTponbnas padorta «Ontuka. OCHOBBI CIELIMATILHON Teopun bubnnorexka [JOK

OTHOCUTCIIBHOCTH)

https://m.edsoo.ru/ffOcf6f0
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bu6mmoreka [IOK

40 ®otonsl. opmyia [Inanka. DHeprus 1 UMIyabc GpoToHa httos://m.edsoo.ru/ffocfel6
41 Otkpeitue u uccnenaoBanue Gorordpdexra. Onbitel A. I'. Croneroa Egg?}j;tgsaoggﬁf Ocffea
42 3akonbl pororddekra. YpaBHenue DiHmTeHa 1 hoTodddekTa. bubnunoreka HOK
«Kpacnas rpanuma» gortosdpdexra https://m.edsoo.ru/ff0d015e
. bubnnoreka [HOK
43 JNaBnenue ceera. Onbitel I1. H. JIeOGeneBa. XuMuueckoe qeHCTBHE CBETa httos://m.e dsogru /F0d0436
44 TexHuueckue yCcTporcTBa U MPaKTUYECKOE PUMEHEHHUE: (POTOIIEMEHT,
¢doronaTuuk, coTHEUHast OaTapes, CBETOANO/
45 Pemenue 3anay no Teme « 9I€MEHTBI KBAHTOBOM ONTHKIY bubmmorexa [JOK
https://m.edso0.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccessHUIO o-4acTHII. bubnnoreka [JOK
[InanerapHas MOJieIb aTOMa https://m.edsoo.ru/ff0d091a
bubnnorexa [HOK
47 Hocrymatsi bopa https://m.edsogru/fdeOafa
48 W3ny4yenue u norjiomieHue GOTOHOB MPH MEPEX0JIe aTOMa C OTHOTO YPOBHS bubnnoreka [JOK
SHEpPIruu Ha Ipyrou. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
49 BousiHoBgbIe cBoMicTBa yacTull. Bomusl ne bpoins. KopnyckynsipHo- bubnuoteka [JOK
BOJTHOBOM yanu3M. CIIOHTaHHOE U BBIHYKJICHHOE U3TyUeHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpsiTue paguoakTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuto bubnmnoreka [JOK
COCTaBa PaJIMOAKTUBHOTO U3JTYYEHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anb(da-, 6era-, ramma-u3IydeHus. BnusHue paanoakTUBHOCTH Ha
KUBBIC OpPTaHU3MBI
59 OTtkpeITHE IPOTOHA M HEWTpoHA. M30TOMBI. ANb(ha-pacnan. DIeKTPOHHBIN bubmuorexa [JOK
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-uznydenue https://m.edso00.ru/ff0d1162
53 OHeprus CBA3M HyKJIOHOB B sipe. SInepHble peakunu. SnepHblil peakTop. bubmuoreka [IOK
[IpoGnemsbl, epceKTUBBI, IKOJIOTMUECKHUE aCIIEKThI AEPHON IHEPTEeTUKHI https://m.edso00.ru/ff0d1356
54 OneMeHTapHbIe YacTHIIbl. OTKPBITHE MO3UTPOHA. MeTo bl HaOMI0IeHUS U bubnnorexka [JOK

perucTpanum 3aeMeHTapHbIX yacTull. Kpyrislii cton «@yHnaMeHTalnbHbIE

https://m.edsoo.ru/ff0d0e38
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B3auMOACHCTBUA. EAMHCTBO m3nuecKoil KapTHHBI MUPay

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IITAHETHI, KX BUIIMOE

55 1
neuxenue. ColnHeyHas cucTeMa

56 Connue. Conneynast akTuBHOCTh. McTounnk sneprun ComnHua u 3B€37 1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM

57 nocieaoBareabHoCcTU. BHyTpeHHee ctpoenue 38E31. CoBpeMeHHbIE 1
MIPE/ICTaBJICHUS O IPOUCXOXKIEHUU U 3BOMtoIH ColtHIA U 3BE3]T

58 Mneunslii [lyts — Hama I"anaktuka. [Tonoxenue n asmxenne ConHua B 1
l'anaktuke. ['amaktuku. YEpHBIE ABIPHI B SApax TalakKTHUK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbinoro B3peiBa. PennkroBoe 1
n3nydeHue. MeraranakTuka

60 Hepemennsie npooieMbl aCTpOHOMUHT

61 KonTtponbHast pabota «DIE€MEHTHI aCTPOHOMHH U aCTPOPUIUKI
O6o0uaromuit ypok. Poib pu3uku u acTpoOHOMUU B 5KOHOMUYECKOIA,

62 TEXHOJIOTHYECKOM, COIMATBLHOM M 3THYECKOU chepax IesTeIbHOCTH 1
9eJoBeKa

63 O6o06maromuit ypok. Poib u MmecTo pu3MKM 1 aCTPOHOMUHU B COBPEMEHHOMN 1
Hay4YHOH KapTHHE MUpPa

64 O606maromuii ypok. Poib ¢pusndeckoii Teopuu B popMUpOBaHUN 1
MIpe/ICTaBIeHUH 0 PU3NYECKON KapTUHE MUpa

65 O6o06maromuit ypok. Mecto pu3ndeckoil KapTHHBI MUpa B 00LIEM psiLy 1
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJICTABICHUH O MIPHPOJIE

66 PezepBHbIil ypok. MarautHoe nose. DJ1eKTpOMarHuTHas: MHIYKIUS 1

67 PesepBHbIil ypok. OnTuka. OCHOBBI CHIEIUATBHON TEOPUHU 1
OTHOCHTEIIEHOCTH

68 Pezepublii ypok. KBantoBas pusuka. D1eMeHTbl aCTPOHOMHUHU U 1 bubmuorexa [IOK
acTpopU3UKH https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIBHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAIDbI A5 YYEHUKA

1.

I.A. Makuwes, b. b. byxosues, H.H. Cotckun ®usuka 10 kn. dPusmka 10 knacc. basosbin 1 yrnybneHHbI ypoBeHb. Y4ebHuk. MockBea.
MpoceeweHne, 2020 r.

I.A. Makuwes, b.5. byxosues, B.M. YapyruH ®usmka 11 knacc. basosbin 1 yrnybneHHbIn ypoeHb. YuebHuk. Mocksa. lNMpoceelueHue. 2020
r.

A.MN. PeimkeBny. COopHUK 3agay no cpmaunke. Mocksa, [pocpa, 2005 - 2019 .
C6opHuk 3agad no dumsmke ansa 9 — 11 knaccoe. Coctasutens I.H. CtenaHoBa. M.: «[pocBeLueHne», 1996 .

3apaHusa obpasosatensHoro noptana Pewy EIM3

METOOUYECKWUE MATEPUANDbI A4NA YYUTENA

1.
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I.A. Makuwes, b. b. ByxoBues, H.H. Cotckuin ®unsuka 10 kn. dPusmka 10 knacc. basosblii 1 yriybneHHbI ypoBeHb. Y4ebHuk. Mocksa.
MpoceeleHne, 2020

I".A. Makuwes, b.5. byxoBues, B.M. YapyruH ®usumka 11 knacc. basosbii 1 yrnybneHHbIn ypoBeHb. YuebHuk. Mocksa. MNMpoceelyeHune. 2020
A.MN. PeimkeBny. COopHUK 3agay no ¢maunke. Mocksa, [pocpa, 2005 - 2019 .
C6opHuk 3agayd no dumsmke ansa 9 — 11 knaccoe. Coctasutens I'.H. CtenaHoBa. M.: «[MpoceeLueHne», 1996 .

KO.A. Caypos. ®usuka. lNMoypouHble paspaboTtkun. 10 knacc. MNocobue ansa obeobpasoBaTenbHbIX opraHm3aumi. Mocksa. MpoceelueHme.
2015

FO.A. Caypos. ®usuka. lNoypouHble paspaboTku. 11 knacc. Nocobune ans obleobpasoBaTenbHbIX OpraHu3aumi. basosbiv 1 yrinybneHHbIn
ypoBeHb. Mocksa. [pocselleHne. 2017 r.

COOpHUK TECTOBLIX 3a4aHni AN TEMaTUYECKOro U ToroBoro KoHTpons. dunsmka 10 knacc. M.: «MHTennekT-LleHTp», 2004 r.
C.M. AngptoweykuH, A.C. Cnyxaesckuin. duanka. « KOHCTPYKTOP» CaMOCTOATENbHbBIX M KOHTPOIbHbIX paboT. 10 — 11 knacchl.

Mocobue gnsa yuntenen. M.: MNMpoceeleHne, 2010



LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbIl U PECYPCbl CETU MUHTEPHET

UHTepHeT-pecypcChbl

1.
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YKuasi comnsmka: obyvarowas nporpamma, http://www.int-edu.ru/soft/fiz.html

Ypoku chunsnkm ¢ ncnonb3osaHnem NHTepHeTa. http://www.phizinter.chat.ru/

®dusuka.ru. http://www.fizika.ru/

dusuka: konnekumsa onbIToB. http://experiment.edu.ru/

dunsmka: aNeKTpoHHasa Konnekums onbIToB. hitp://www.school.edu.ru/projects/physicexp

KaTarnor ccbinok Ha pecypchl 0 hmsmke http://www.ivanovo.ac.ru/phys

BecnnaTtHble oby4datoLime nporpammbl No guaunke http://www.history.ru/freeph.htm

JlTabopaTopHble paboTbl No maunke. BupTyanbHble nabopaTtopHble padoTsl. http:/phdep.ifmo.ru

AHMaLmMa hurandeckux npoLeccos oobsicHeHuAMN. http://physics.nad.ru

10. ®dunsmnyeckasa sHumknonegusa http://www.elmagn.chalmers.se/%7eigor










