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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpPeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npeamera «®Puszuka» B oOpa3oBaTelbHBIX  OpraHm3amusx Poccuiickoii ~ denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Conepxanve mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuU ux Gu3nkKe Ha 6GA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma o ¢u3nuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyabTataM OOYy4YeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3alld MEXKIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensitorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 O0Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMBIE Ppe3yNbTaThl OCBOCHHSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
peIMETHBIC PEe3yIbTaThI MO ro/IaM O0yUeHUS;
coJiepkanue yuebHoro npeamera « Pu3nka» Mo rogam o0ydyeHwusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbBIN BKIIaJ B CUCTEMY 3HaHHH 00 OKpY’KalolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYYHBIX YYEeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue W aKTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHsI HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHune Gu3MK BHOCHUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSITh HayUHBII METO/1 TO3HAHUS TPU BHITIOJHEHUH UMHU YUeOHBIX HCCIIeI0BAaHUM.

B ocHoBy kypca pusuku 11t ypoBHSI CpeiHETo 0011ero 00pa3oBaHUs MOJIO0XKEH Pl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3ziesioB (pU3MKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca QUK 00beTUHEH BOKPYT
¢buznueckux Teopuil. Benymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTaBICHUU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHUYECKUX MPUII0KEHUH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peaansyercs MOCPEACTBOM BBEIACHMS 3JIEMEHTOB COIEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOeM palliOHAIBLHOTO MPUPOAOTIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpEIHEro oomero oOpa3oBaHHS
SBIISIOTCS (u3MUecKkue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUA O CTPYKTYpe IMOCTPOCHHS



busnueckoil Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB M MPUHLUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U IPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealln3yeTcs MPEexkIe BCEro 3a CUéT
OpraHHu3alyi IKCIEPUMEHTAIbHON JEATENbHOCTH o0yuaroumxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B mMporpamMme Mo (usnke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHHUYECKUX MPAKTUYECKUX paboT. BrigeneHue B yka3aHHOM IepeyHe J1abopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA YYacCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOIs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHALIeHUs KabuneTa ¢usuku. IIpu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yaensieTcs PeleHHIO pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJIAIOIIME MPUMEHATh W3YYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena
Kypca, TaK U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarolie >Xu3Hu, TpeOyromue BbIOOpa (QU3NYECKOW MOJENH A CUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHH0 ydyeOHOro Impoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs TOJKEH M3ydaThCs B YCIOBHSX MPEAMETHOTO KabuHeTa (DU3HKU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(GU3UKU T0JKHO OBITh HEOOXO0IMMOE J1ab0opaTOpHOE 000PYI0BAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHYECKUX TPAKTUYECKHX pPadOT M JIEMOHCTPAIMOHHOE
o0opyaoBaHue.

JeMoHCTpaliioHHOE  000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMe Io
¢u3nKe KIFOYEBHIX JIEMOHCTPALMH ISl MCCIEOBAaHUS HM3y4YaeMbIX SIBIICHHHA W TIPOIIECCOB,
OSMIOUPUYECKUX U (HYHAAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHIH.

JlaboparopHoe 00opyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1aOOpPaTOPHOro OOOpYJIOBaHMUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUs GPUUKU B 0011IeM 00pa30BaHUHU SIBIISIOTCS:
dbopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYaIOIIUXCAd K HAyYHOMY H3YyUEHHIO MPUPOIH,
pa3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUs U (POPMHUPOBAHHUE UCCIIEOBATEIBCKOTO
OTHONICHUS K OKPY’KAIOIIUM SIBJICHUSIM;

(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3yueHHUs] OCHOB CTPOEHUSI MaTepuu
U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢dopmMHupoBaHHE YMEHUH OOBSICHATH SBJICHUS C UCIOJNb30BaHUEM (PHU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

dbopMHEpOBaHUE TPEICTABICHUH O PO (HU3UKH Ui Pa3BUTHSl IPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJOTHUH.

Jloctuxenne 3TUX Iiesiell oOecriedrBaeTcsl pelIeHHeM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHHS Kypca (pU3UKK Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:



npruoOpeTeHne CUcTeMbl 3HaHUH 00 OOIIMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKIIIOYAass MEXaHHKY, MOJICKYJISAPHYIO (HU3UKY, OSJCKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
3JIEMEHTHI acTPODU3UKY;

dbopMupoBaHHEe yMEHHIl NPUMEHATH TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHHS (U3MUYECKUX
SIBJICHUW B TIPUPOJIE U JUTSI IPUHATHUS MPAKTHUYECKUX PEIICHUI B TOBCEAHEBHOM KHU3HH;
OCBOCHHE CIIOCOOOB PEIICHUs PA3TUYHBIX 33J1a4 C SIBHO 33JJaHHON (U3MUECKO MOJIENbI0, 3a/1a4,
MOJIpa3yMeBaIONINX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHON YCIOBHUSIM
3a]a4u;

NOHMMaHWe (HU3MYECKUX OCHOB M NPUHIMUIOB JEHCTBUS TEXHHUYECKUX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdY;

OBJIAJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA (PU3MUECKHUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpETalnd HHPOPMALUHU, ONPEAEICHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

CO3JaHHME YCIOBUH JJs Ppa3BUTHS YMEHHUI TMPOEKTHO-HUCCIENOBATENbCKONH, TBOPYECKOU
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE CpeIHEro oOmiero odpazoBaHUs
orBoautcs 136 vacoB: B 10 kimacce — 68 vacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOp MpoBeleHHs 1a00paTOpHBIX padboT u
OIBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSL.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pazjnen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka o mpupojne. Hayunbie MeToapl MO3HAHUS OKpYy»Karomero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3HMYECKUX SBJICHHN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosble ¥ UPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssli CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIHH Ha OCH CHUCTEMBbl KOOpAHHAT. Cll0KEHUE MepeMEeIeHul U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxkeHue. J[[Br>keHME MATEpHAIIBHOM TOYKM IO OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOZYIIX0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JABUKEHUE
CHapsIJI0B, LIETIHbIE U PEMEHHBIE TIEpeayn.

Llemoncmpayuu

Monenb cucteMbl OTCUETa, WITIOCTPALMd KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBH)KEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJeHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4yeHne HepaBHOMEPHOTO JBUKEHMSI C LIENBIO ONPEIEICHNSI MTHOBEHHONW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  MyTAMH, [POWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH MpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABUKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3ydenue nBukeHHs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerooTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIBHBIX TOYEK.

3akoH BceMupHoro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckas CKOpOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosapdumument tpenus. Cuna conpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHWE: IOIUIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HMKAKOIIMX B IPYXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUEK. MIMITyJIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTHH B KHUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEpPE PaCTSHKEHUSI pE3UHOBOTO JKIyTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
BpoyHnoBckoe gBmwxkenue. [uddysus. Xapaktep IBHKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJenu CTPOSHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBMKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
n30Xxopa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJEKYI
OpPraHUYECKUX COCTUHEHUII.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpPYIOLLIAs IPUPOLY TABICHU ra3a Ha CTEHKH COCY/Ja.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BhEMa
KOMHATBhI, 1aBJICHUS U TEMIIEPAaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMonnHaMuueckass cucTeMa. BHYTpeHHss 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTsl U paboTta. BHyTpeHHsS 3HEpIrUsi 0AHOATOMHOIO
UJEAIBHOTO raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3TyYeHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonstue 00 ammaGatHOM mponecce. IlepBbrii 3akoH TepMonuHamuku. llpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh POLIECCOB B IPUPOJIE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesHoro aeiictBus teroBoi mamusbl. [ukn Kapho u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: [JBUTAaTelb BHYTPEHHEIrO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TOJ JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEHN dHEpruu (TeMIiepaTypsl) Tea Ipu TEIUIonepeaaye.

OnbIT 10 aguabaTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPaHHUsl, PEaKTUBHOTO JAIBUTaTEJIsl.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvl

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumenHue. AOCOIIOTHAsS U
OTHOCHUTEIIbHAs BJIaKHOCTh BO3/yXa. HachblmeHHblil map. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHMS.



TBépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHU30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUMU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pazjen 4. DiekTpoanHaMuKka

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX —3apsiiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MMOTYTPOBOAHUKU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHwlii  snekTpuyeckuid  3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh saexkTpuyeckoro mnois. [lpuHuun cynepnosuuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorennman. Pa3HOCTh NOTEHIUANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas NpOHUIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnuyeckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHIEHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzauMopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTosSHUS MEX]Ly HUMU U AUDIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Ttoka. [TocTOsSHHBII TOK.

Hamnpsokenne. 3akon Oma 1715 yyacTka LEH.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jlxoys—JIena. MOmHOCT 3IEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJeKTprieckoi nenu. KopoTkoe 3aMpIikaHue.



DIIEKTPOHHAs1 MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNPUMECHAs MPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CsaoiicTBa p—N-niepexona. [lonmynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Jucconanus. JIEeKTPOIIN3.

OnekTpuueckuil Tok B razax. CaMOCTOSITENbHBIM U HECAMOCTOATENbHBIN pa3psaa. MonHus.
[1na3zma.

TexHuueckue ycTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBHI M (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue >3IeKTpoABMKYIIEH cuibl. KOpoTkoe 3aMblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne cMEIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABMIKYINEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

MesknpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce OCYyLIECTBISIETCS C YUYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKIMs, mnapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHEe (YHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMHM Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0CMOC, TEII000MEH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TEJN, XUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaxKHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonozus: mpeobpa3oBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMMITYJIbca B TEXHUKE (pakera,
BOJOMET M Jpyrue), JBUTATeb BHYTPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYYSHHs] COBPEMEHHBIX MAaTepUaIoB, B TOM YHCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, dJIEKTpOHArpeBaTeibHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop maruutHOM MHAYKIMU. [[pUHIUIT CyNepnO3UIIMA MarHUTHBIX MOJICH. JIMNHUU MarHUTHOM
uHaykuud. KapTtuna amHui MarHUTHOM MHTYKIWHU TTOJISI TOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIIMHM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzaumoaencTeue npoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHE.

Cuwia JlopeHua, e€ MoAyJlbp W HampaBieHHe. J[BUKEHUE 3apsHKEHHOM 4YacTULbI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBneHne AyeKTpOMAarHUTHOM WHAYKHMM. [IOTOK BEKTOpa MarHUTHOM MHIYKIIHH.
DIIEKTPOABUKYILASL CUJIA MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHol uuaykuuu dapazes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CuUjla HHIAYKUMU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJIHOM MarHUTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHYKIUU.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA M TPAKTUYECKOE TNPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTENN AI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIUMK MarHUTHOTO TOJIS.

B3anmoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYILIEH CUJIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen S. Kosied0anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CBOOOIHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
konebanus. Ilepuon, dactora, amrmummryna u ¢asza kosnebaHuid. IlpyXWHHBIH MasTHUK.
MareMaTnuecknii MasTHUK. YpaBHEHHE TapMOHHMYECKUX KoJjieOaHui. [IpeBpamienue sHEpruu
MIPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbubiit  koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJ€OAaHUS B HJI€ATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHWYeCKUMU H  JIIEKTPOMATHUTHBIMHU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICAIBLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHyX/IeHHbIE MeXaHUYEeCKUE KojeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTHYECKUE PHUCKH TIPU TPOU3BOJCTBE dJeKTpodHepruu. KynbTypa wucnosib3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoJiedaTeNnbHON CUCTeMbI (IPYKUHHBINA UM MaTeMaTHUYeCKUN
MasITHUK).

Habmroenue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA U HAmNpsOKEHUS OT BPEMEHH) s
AJIEKTPOMATrHUTHBIX KOJIEOAHUMN.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEaAUN.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCMMOCTH TIEpUOa MaJbIX KOJeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuyeckue BOJIHBI, yciioBus pactpoctpadHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
U januHa BonHBL [lomepeunble W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4Y€HHUsS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHoi BoiHe. CBOWCTBAa 3JIE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoMJIeHUe, ToJsapu3amus, audpakius, uHtephepeHiusa. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHre SJIEeKTPOMArHUTHBIX BOJH B TEXHUKE H
OBITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3BIKaJIbHBIE MHCTPYMEHTHI,
yIbTPAa3BYKOBAsl JIMATHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, PaAUONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Koneb6:mromieecs Teno Kak HCTOYHUK 3BYKa.

Habmroienue orpaskeHus 1 MpeioMIeHHs] MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.



3BYKOBO pe30HaHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, MpeJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe paclipoCTpaHEeHHE CBETa B OJJHOPOIHOM Ccpelie.
JIyu cBera. ToYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHUS CcBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHBId yroja MOJHOIO BHYTPEHHEIO
OTPaKEHUS.

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

Cobuparomue W paccewBarouie JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bIL. [locTpoeHne n3o0pakeHui B COOMPAIONIUX U PACCEHBAIOIINX
nuH3ax. @opMyia TOHKOW JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE OT JABYX CHH(A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOWCTBA W TMpPAaKTUYECKOE MPHUMEHEHWE: OYKH, Jyma, (oToammapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUQPPAKIIMOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MperoMiieHue cBeTa. Onruueckue
puOOpBI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJiens CBeTOBOA.

UccnenoBanue CBOMCTB U300paKeHUI B JIMH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TonyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Torydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nmokazaresnst IpeioMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

HabGmronenue aucnepcun cBera.

Paznen 6. OcHOBBI crienaJIbHO TEOPHH OTHOCHUTEJILHOCTH

['panuibl IPUMEHMMOCTH KJIACCHUYECKOW MeXaHukHu. IlocTynaTel crnenualbHOW TEOpUH
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBeTa B BakyyMme, MPHUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.



Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreiHa 11 hoTodddekra. «KpacHas rpanuma» pororddexra.

Hasnenue ceera. Onbitel [1. H. JIlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpONCTBA M MNpaKTHUECKOe NpuUMeHeHHe: (oTosnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gorodddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuu. IlnanerapHas
mogens atoMa. Iloctynarer bopa. Vsnyuenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YypOBHS JHEPrUM Ha JApyroil. Buasl crnekTpoB. CHEKTp YpPOBHEHW 3HEpPIHHM aroma
BOZOPOJA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoins. KopnyckynsipHO-BOTHOBOM 1yanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyUEHUE.

TexHuyeckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHBIA aHAIU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITH Pe3epdopaa o onpeneseHuno cocTaBa paguoakTUBHOTO U3TyUYEHHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTue TpoTOHAa W HeiTpoHa. Hykinonnas monens siapa [eiizenOepra—lBaHeHKko.
3apsn sinpa. MaccoBoe unciio siipa. M30Tomnsl.

Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
paZoaKTUBHOIO pacnaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHblii cunrte3. [IpoOiemMbl U THEPCHEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHudeckue yCTpOMCTBA U INPAKTHUYECKOE NPUMEHEHME: N03UMETp, Kamepa BunbcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nea 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbel  pa3BuTUA  acTpoHOMHuH. llpukilagHOo€ ¥ MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bup 3Bé3aHoro Heba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

CounHeuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
IOCIIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpEeMEHHBIE IPEACTABICHUA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muneunsiii [1yTs — Hawa [Manaktuka. [Tonoxxenue n neuxxenue Connua B ['anaktuke. Tumnbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyueHue.

MacmtabHas ctpykTypa Beenennoii. MetaranakTuka.

Hepeménnsie mpobaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUIsL OIIpEICNICHUs MTOJIOKEHHsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, anet, Mneunoro [lyru.

O0o0maroniee NnoBTOpeHHE

Ponp u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHOM H
THUYECKOM cdepax [esATEIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (HOPMHPOBAHUU
IpEJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUN O IPUPOJIE.

Me:knpenameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce ocCymecTBIsieTCS C YUYETOM
COJIep’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C WM3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
SKCIIEPUMEHT, MOJECIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPEIeNIEHNE TUIOIIAIU TNIOCKUX (pUryp u oobéma Te.

buonoeusn: snextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, ACWCTBUE paJvallud Ha JKHBbHIE
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PY[, (POTOChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIIMOHHAsT TeYb, pajap, paauoNpUEMHMK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yueOHOro mpeamera «@u3nka» Ha ypOBHE CpeIHEro oOmero odpa3zoBaHuUs
(0a30BBIi  ypOBEHb) JODKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» MOKHBI OTpPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYyYaroIUXCsl pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKICHUIM, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacuMpeHe >KU3HCHHOTO OIBITa M OMBITA JCSATEIBHOCTH B MPOIECCE peaM3allii OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUM  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

OPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKHX M JEMOKPAaTHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO [IE€ATEIbHOCTh B HHTEpEcax TIpakJaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHHU3aIINH;

YMEHHE B3aUMOJEHWCTBOBATh C COI[MAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, IOCTHKEHHSIM POCCHICKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATESIHLHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOTO OYyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

HHTEpeC K pa3uuHbiM chepaM NpoPeCCHOHATHHOW JCATCIHHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiei
po(eccru M pean30BBIBATH COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTHh K OOpa30BaHMUIO M caMO0Opa3oBaHUIO B 00jacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE JIEWCTBUI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJIOTMYECKON HampaBI€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pHU3mKe;



7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B IPOIECCE U3YUECHUST (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIE0BATEIbCKYIO JESATEIbHOCTh HHANBHUYaIbHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTeibHBbIE YHUBeEPCAJIbHbIE YUeOHbIe e CTBUS
Ba3zoBble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH JESTEIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B paCCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHSTUAMH W MeToAamu (pu3mdeckoi
HayKU;

BJIaJIETh HaBBIKAMU y4eOHO-MCCIIEOBATEIBCKOM U MPOEKTHOM NeATENIbHOCTH B 00JacTh
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MTOMCKY METOJIOB PELIEHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpEeTalHH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PAa3IMYHBIX YYEeOHBIX CUTyallUsX, B TOM 4YHCJE NpU
CO3JJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJIATh NPUYMHHO-CIIEJICTBEHHbIE CBSI3M W aKTYallM3UpPOBATh 3a7ady, BbIABUTATh
rUnoTe3y €€ peuleHusl, HaxOOuUTh AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAIN3UPOBATh TIOJYyYEHHBIE B XOJE€ pEUIeHHs 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B OOpa30BATEIBHOU JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh ePEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh XKU3HEASSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIINE ajIbTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU TOJy4YeHUS MH(OpManMU (PU3NYECKOTO COJIEp’KaHUs U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETANIO UHPOPMALIMK PAa3IMYHbIX BUJOB U (hOPM MpeICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJICHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEJICTaBICHNS U BU3YaIU3aLUu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYalli U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPAMHUPOBATH
JIeiCcTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IUIaH JEUCTBUM, paclpeiensiTh poiu C YYETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C TMO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B PA3IMUHBIX CHUTYyaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIBHYIO IEATEIBHOCTh B 00JacTu (QpU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHsS] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTSHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh  (OPMHUPOBAHUIO U TPOSBICHUIO OHPYAUIMA B 00NacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalllH, BBIOOpa BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIbHOCTH;

MPUHUMATH Ce0sl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouiecce 1ocTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOrPAMMBI O (pU3UKeE AJIs
YPOBHSI CpeHEro obmiero oopa3oBaHusi y OOyYaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETryJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTUPOBATHCA K 3MOLMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONMIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IpPYTHUX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIISITh HHTEPEC U pazperiaTb KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K kxonny oOyuenus B 10 kJiacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb y OOYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHHUKU M TE€XHOJIOTMM, B IPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS HW3YyYEHHBIX (U3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJeNu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH 3JIEKTPUUYECKHUI 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (PU3WYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Tes, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECUE, UCTIApEHHE, KOHCHCAIUs, [UIaBJICHHEe, KpUCTAIUIM3allus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLEcCaX, JJIEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIHCBHIBATh MEXAHUYECKOE JIBUKEHUE, HCIOJNIb3Ys (PU3NYECKHE BEIWYMHBI: KOOPJUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYecKast
SHEprus, NOTEHIMalbHAs SHEpPrus, MexaHudeckas paldoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCHOJB3YEMBIX BEIUYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBIICHUSA, HCIOJB3YS
¢usnyeckue BEJIMYMHBI: JaBlIEHUWE Tas3a, TeMmIlepaTypa, CpedHssli KHHEeTHYecKas HHeprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJINYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kod(pUIMEHT MOJIEe3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIb3YEMBIX BEJTHMUNH,
uX O00O3HAYEHWS M EAUHHIIBI, HAaXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONMCHIBATh M3yUYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUYECKUE BETUUMHBL AJIEKTPHUUECKUI 3apsi, 3JIEKTpUUYecKoe IMole,
HaNpsDKEHHOCTh  TI0JIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHMM IPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX OOO3HAUCHHS W EAUHUIIBI;
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTHMHU BEINYMHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHUMUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsl HploOTOHA, 3aKOH cOXpaHEHUs
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPUIO CTPOEHHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnvaTh ycaoBUs UX O€30MaCHOTO MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX ©  KOCBEHHBIX HW3MEpPEeHUH, npu OSTOM  (GOPMYIHPOBATH
npobiemy/3ajayy M TUIOTe3y Yy4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOKI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMUYMHAMU C HCIIOJIb30BAHUEM
OpSAMBIX U3MEPEHUHl, IMpH STOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOnronarh mnpaBuia 0€30lacHOr0 TpyJa MpU HIPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-MCCIIE0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaAOOPaTOPHOTO 000PYIOBAHUS;

pewmiath pacy€THble 3aJaud C SIBHO 33JaHHOM (u3nuyeckol MOJENbIo, HCIONb3ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU U MPEACTaBICHUs y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIYYaeMylo HH(pOpMaIHIo;

IPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYIKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIS
COXpPaHEHHMS 3JI0POBbsI U COOIIOICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlei cpere;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IpYNIbI, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJApPTHBIX CUTYyalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)/JOro U3 YYaCTHHUKOB IPYIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOyudenus B 11 kiiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTHUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHHULbI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJENei: TOYeUHBIH
JNEKTPUYECKUN 3apsifl, Jyd CBeTa, TOYEYHBIM MCTOYHHMK CBETA, SAIEPHAas MOZCIb aTOMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPU PeLIeHUN (GU3UUECKUX 3a]1a4;



pacnio3HaBaTh (U3MUECKHE SBICHUS (TIPOILIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA ¥ KBAHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOIMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHMK C TOKOM U JBWKYIIUUCS 3aps,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpakiuus W TMOJSIpU3alUs CBETa, JUCIEPCUS CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOJMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCIONB3Ysl (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, DJIEKTPHUECKOe
HaANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHINAIOB, JIEKTPOIBIIKYIIAS CUIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KATYyIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ] W YacToTa KoieOaHud B
KOJIe0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, NPU ONMUCAHUHM IPABWILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

OMKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONB3Yys (U3MUECKUe
BCJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUsS U
uMnynsc (OTOHA, MEPUOJ TOJypachaaa, SHEPrHsl CBSI3W AaTOMHBIX SJAEp, MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYSCKUN CMBICT HCIOJIB3YEMBIX BEIUYHMH, WX OOO3HAUCHUS U
€MHUIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYUHEI;

aHAM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUSA, UCHONB3YS (U3NYECKHE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIENAOBATEIBHOIO W IMAPALICIBHOTO COCIUHCHUS
MPOBOAHMUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMAarHUTHOM HMHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, ypaBHeHHEe OWHImTeWHa 1 ¢GoTodddekTa, 3aKOH COXpAaHEHUsS DOSHEPruu, 3aKOH
COXPAaHCHHUS HWMITYJIbCA, 3aKOH COXpPAHEHHS DSJEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHUS
MacCcOBOTO 4YHCIa, MOCTyNIaThl bopa, 3aKOH PagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAXKEHUE H YCIOBHUS (TPaHUIIBI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TIOJIS MTPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBHITIOJHATh JKCIIEPUMEHTHI 10 HUCCIICOBAHHUIO (PU3NYECKUX SIBICHUN M MPOLECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (OpPMYIHpPOBATH
npobiieMy/3amady W = TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPETIOKESHHOTO 000PYI0BAHHUS, TPOBOJAMTH OMBIT M JOPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIISATh TPSAMBIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIMYMH C UCIIOJIB30BAHUEM TIPSIMBIX H3MEPECHHU:
IpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3YyJbTaThl MOJTYYCHHON 3aBUCHMOCTH
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JejaTh BBIBOABI IO pe3ylbTaTaM
WCCIICJIOBAHHS,

coOrofaTh mpaBwia O€30MacHOTO TpyJa TMPH TPOBEJACHWHM HCCIICIOBAHUN B paMKax
y4e0HOTO0 JKCIIEPUMEHTA, Y4eOHO-HUCCIECNOBATEILCKOH M MPOCKTHOW JESATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (M3UYECKONH MOJENBIO, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHA 337a4l BHIOUPATh (PU3NUECKYIO
MOZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIBbl, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (1)I/IBI/I[I€CKOI\/JI BCJIMYHHBI,

penraTth KayeCTBEHHBIC 3a/1a4d: BBICTPAWBATH JIOTMUYECKH HETNPOTHBOPEUMBYIO IETOUYKY
paccyXKIeHHU ¢ ONOPO HAa N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PM3UUECKHUE SIBIICHHUS;

UCIIONIb30BaTh MPU  PEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMannOHHBIC
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTABICHUS y4eOHOH u
HAYYHO-TIONYJIIPHOM WH(OpManuy, MOITyYEeHHOH W3 pa3iMYHBIX HCTOYHHMKOB, KPHTHYECKH
aHAJIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3IniaTh
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOJHUTE MPHMEPHI BKJIAJa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pPa3sBUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO (HU3UKE B IIOBCEAHEBHOW JKU3HH IS
oOecrnieueHus 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAaMU, IS
COXpaHEHHsI 30POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KalOIIeH cpee;

paboTaTh B IPyIMIIE C BHIIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUTAHUPOBATh padoTy
TPYIIBl, PpAlMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXXAOTO M3 YYACTHHUKOB I'DYIIIBLI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHas bubnmoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggg;t;;gﬁﬁmmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;lrzfgigrou}imlcgk
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
®dusuka, 10 knace/ Kacesanos B.A., O011ecTBO ¢ OrpaHMYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axinoneproe obmecTBo «M31aTenbcTBO
«IIpocsemienue»

®dwusuka, 11 xknacce/ KacesaoB B.A., OOmiecTBO ¢ OrpaHUdeHHOMN
OTBETCTBEHHOCTHIO « [PODAY; AxuinonepHoe obiectBo «31aTenbcTBO

«HpOCBGHIeHI/IC»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

Meroaunueckoe nmocodue k yueonnky B. A. Kacesanoa ®usuka. 10 kiacc.
bazoBsiii ypoBens/ U. I'. Bnacosa, B. A. KacbsiHoB, OO011€CTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY;

Meroanueckoe nocodue k yueonnky B. A. Kacesanoa ®usmka. 11 kiacc.
bazoseiii ypoBens/ U. I'. Brnacosa, B. A. KacesiHoB, O0111€CTBO ¢ OrpaHUYEHHOM

OTBETCTBEHHOCTHIO «[[PODAY;

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET
bubmmorexa IJOK https://m.edsoo.ru

bubnuoteka nudposoro oopazosarenbHoro kouteHta LHOC Mos mikoiia

https://lib.myschool.edu.ru



https://m.edsoo.ru/
https://lib.myschool.edu.ru/
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