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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIHIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoii  ®Denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM O@I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH Y4eOHBIMH IpeAMeTaMu. B Hell ompexpensitorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (U3UKU HAa 6a30BOM YpOBHE, B TOM UHCIIE

peIMETHBIC PE3yIbTAThI MO roJlaM O0yUYeHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMmHel, Ounonorue, ¢usmueckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue W akTHMBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHune Gpu3mku BHOCUT OCHOBHOM BKIIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/1 TO3HAHUS MPY BHITOTHEHUH UMHU YYEOHBIX UCCIIEeI0OBAaHUI.

B ocHoOBy kypca ¢u3uku 11t ypoBHS CpelHEero o011ero o0pa3oBaHusl MOJOKEH P UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mnpearnosiaraeT UCIoiIb30BaHHUE T'YMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonocusayuu peaau3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYyKIeHHs Mpo0eM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3udeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHUS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTeTbHOCTHBIN MOX0 B Kypce (GU3UKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAIBHON JIeSTeNbHOCTH o0ydaronmxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAKTUYECKUX paboT. BelaeneHue B yka3aHHOM IepeuyHe 1abopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS M OCHAIIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsi OBJIAZICHHE OOYYAIOIIMMUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TOCTAaHOBKY ONBITOB IO IIPOBEPKE
HPEJIOKEHHBIX THITOTE3.
Bornbiioe BHUMaHUE yAENseTcs PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIIOTCA 3a/1a4U C SIBHO 3a/laHHON (PU3HUECKON MOJEbIO,
MO3BOJISIONINE TMPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayecTBEHHBIX 3ajjau IPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA U MPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAEIH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DU3MKHM Ha YpOBHE CpEIHEro
oOmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpaMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIFOYEBBIX JEMOHCTPALUN MJIsl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeyMBaeTcsi B pacdyére OJHOrO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3y4YeHHUsI (PUUKU B 00IIEM 00pa30BaHUHU SBISIOTCA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATDH SIBJICHHS C UCIOJIb30BaHUEM (DPU3MUECKUX 3HAHUH U
HaY4HBIX JOKa3aTeNIbCTB;



dbopMUpOBaHUE MPEACTABICHUI O POJIM (PU3UKU JUISL PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTUH.

JlocTiokeHne 3TUX lened oOecreyrBaeTcsi PelIeHHeM CIEAYIONIMX 3ajad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMbl 3HaHUI 00 OOIIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

(dopMHpOBaHHE YMEHUH IPUMEHATh TEOPETUYECKUE 3HAaHUA JUIsl OOBSICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOAe M Ul NPHUHATUS NPAKTUYECKUX pelIeHUul B
MMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHON (u3znyeckoi
MOJIENIBIO, 3ajJ]ay, IMOJPa3yMEBAIOLIUX CAMOCTOSTENbHOE CO3JaHHe (HU3NYECKON
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHUMaHHE (PU3MUECKUX OCHOB W HPUHIUIOB JEWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPEeNy;

OBJIICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3HUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HH(pOpMAaruM,  ONpeleeHus
JIOCTOBEPHOCTH IOJYYEHHOT'O pe3ysbTara;

CO3/IaHUe YCJIOBUH JJIsl Pa3BUTHS YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITETbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HAa YpOBHE CpEIHEro oOIMIero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezneno), B 11 kiacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U
OTIBITOB C YUETOM UHIUBUAYATBHBIX 0COOCHHOCTEN 00yJarOIINXCsl.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux sSBICHUH W mporieccoB. Hayunsple runore3sl. Ousndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITMT COOTBETCTBHS.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HayyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTENBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznen 2. Mexanunka
Tema 1. Kunemamuka
Mexanudeckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXaHMYECKOro mABkKeHHs. Cucrema
otcuéra. Tpaekropus.
[lepemenienue, ckOpocTh (CpenHssi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepUAbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CIoKeHHE TepeMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.



PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUS MaTEPUAIBHONM TOYKU OT BPEMEHH.

CBoOonHOE majeHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuueliHoe naBMXeHHE. [[BU)KeHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepuon u
yacTtoTa obpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBa UM IPAKTUYECKOE NPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE NTEpeJadH.

Llemoncmpayuu

Mopeinb cucTeMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpazoBanue ABMKEHUI C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npmxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, I[POWIEHHBIMU  TEJIOM  3a
MOCJIEIOBATEIbHbIE pAaBHbIE IPOMEKYTKM BpPEMEHHM IPH PABHOYCKOPEHHOM JBHKEHUHU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3ydeHue ABM>KEHUS Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. MIHEpManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tema. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HbproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenune. Bunbl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIECHUS
IIPU JIBUKEHHUH Te€Na B KUAKOCTU WM rase.

[TocTynaTensHOE U BpalllaTesIbHOE ABMIKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpamieHus. Ilnedo cuiel. YcnoBus paBHOBECHs
TBEPAOTO TEJA.

TexHuueckue YCTpPOHCTBA M MpPaKTUYECKOE NPHUMEHEHHUE: TMOJIIMITHUKY, JIBUKEHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHNE NHEPLVH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecUs TBEPAOTo Tesla. Buabl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3yuenne ABMKkeHUs OpycKa 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUN PaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPALECHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHON TOUKH (Teaa), CUCTEMBl MaTepUaIbHbIX TOUEK. MIMITyJIbC CHIIBI U
M3MEHEHHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora criisl. MOIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHON TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIuu.

[TorennuanbHas sHeprus. IloTeHumanbHas sHeprus yrnpyro aeGopMupoBaHHON NPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIbL. CBsA3b pabOThl HENOTEHIMAJIbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpOMCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHre aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHWYECKOH »Hepruu Tela Ha
IIPUMEPE PACTSKEHUsI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsiekyasipuasi puM3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U X ONBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxenue. Juddysus. XapakTep ABMKEHHS U B3aUMOJICHCTBUS UYACTHI]
BellecTBa. Mojenu CTpOEHHUsS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3THUX Mozened. Macca u pasmepbl Moisiekyin. KomnuecTBo BemiecTsa.
[TocrosinHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnenp nneansHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
uaeanpHOr0 ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeaHell KUHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEeHHMS dactul Tra3a. lllkama temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omporecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpencTaBieHue U30MPOIIECCOB: U30TEPMA,
u30xo0pa, n3obdapa.

TexHUUYeCcKne YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpraHUYECKUX COCIUHECHUM.

OmnbiTel 10 AU Y3Un KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO IBUYKEHHUSI.

Mogpens onbiTa lllTepHa.



OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHSL.

Mopaenb, HUTIOCTPUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYyAaA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO Ira3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEPEHUU 00BEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYPbI BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHamuueckass cucTteMa. BHYTpEHHsIsT 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ u3meHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHsAS SHEprusi 0lHOATOMHOTO
uJeanbHOro rasa. Bujpl Teronepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTh BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[TonsitTue o0 anuabatHom mpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs mpo1ieccoB B IpUpo/Ie.

TemoBeie MamuHbl. [IpuHIUIBL 1eHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEpruu B
TeruioBbIX MamuHax. Koaddunuent nonesnoro aeiictBus terwioBoit Mamuubl. [ukin Kaphao u
ero Ko3((UIMEHT MOJIE3HOTO NEHCTBHS. JKOIOTUIECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKM MOJI JIEHCTBHEM C)KaTOr'0 BO3/yXa, HarpeBaHue s(upa B JATyHHOH TpyOke MyTéM
TpeHUsl (BUCOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela npu Tersionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOpaHusi, pEaKTUBHOT'O JIBUTaTeJIsl.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. azosvie nepexoont

[TapooOpa3zoBanue U KoHaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHUTEJIbHAS BIIAXXHOCTh BO3ayxa. HackleHHbIN T1ap. Y IenpHas TeIyioTa nmapooOpa3oBaHus.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrammuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuanbl. [lnaBneHne u kKpuctannusanus. Y aelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHHUE TEIII0BOro OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOpDUMETP, TEXHOJOTUU  IIOJIyYE€HUS COBPEMEHHBIX MAaTepUajgoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX TapoB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmionenue HarpeBaHus M IUIaBICHHS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXa.



Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa Tell. OJEeKTpUYecKHil 3apsan. JlBa BuIAa 3JIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUATEKTPUKH U MOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS 3JIEKTPUUECKOT0 3apsijia.

B3aumoneiicteue 3apsigmoB. 3akoH Kynona. ToueuyHbli  3J€KTpUYECKH  3apsl.
OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mois. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX TOJIeH. JINHNM HaNPsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun oanexkrpocratuyeckoro mnojisi.  [loreHuman. Pa3HOCTP  MOTEHLMAIIOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ITouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycTpocTBa M MPAKTUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DJIEKTPONpPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3allUTA.

JWdNEeKTpUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
pacCTOSTHUS MEXKy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku é paziuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka 1enu.

DneKTpuuecKoe COTIPOTHBIICHUE. VYnenbHoe COIIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMEIMIAHHOE COEAMHEHNE TPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYIAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) anekTpuyeckoil enu. Koporkoe 3amMbIkaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAIIJIOB
oT Temmneparypbl. CBEpXIPOBOAUMOCTb.

DNIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TomympoBomauku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHOOPEI.

DIEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJHUTOB. DJIEKTPOJIUTHYECKAS
JUcCoIanus. DIEKTPOIIN3.

DJIeKTpUYECKHM TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoaHus.
[1na3ma.

TexHudyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIepMETp, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJICKTpOHArpeBaTelIbHbIE MPUOOPHI, SJICKTPOOCBETUTEIHHBIC



npuOOpBl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIHN 1IN0/, FaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAPSKEHMSL.

3aBUCUMOCTh CONPOTHUBICHHUS LWIMHAPUYECKUX TPOBOJAHUKOB OT JJIMHBI, IJIOLIAIH
HONIEPEYHOI0 CEYEHUs U MaTepuana.

CMelaHHOE COEJUHEHHUE POBOIHUKOB.

[Tpsamoe u3MepeHue >IeKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblKkaHHE TalbBaHUYECKOIO
3JIEMEHTA M OIICHKA BHYTPEHHETO COIPOTHBIICHHUSL.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI TPOBOIUMOCTD JTMOJ1A.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOIO COEIMHEHHs PE3UCTOPOB.

W3mepenue DIEKTPOABWKYIICH CHJIBI WCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGmronenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTcs ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBIICHWE, HAay4HbIH (akt, rHmores3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIrO/JeHUE,
HKCIEPUMEHT, MOAETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCHUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M MX TPOCKIMHA Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHME B )KMBOW Ipupone, 1ud¢ys3us, ocMOC, TEII000MEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJICKTPUYECKHE
CBOMWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs JUCCOLIMAIIMS, TaJIbBAHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOJIOTHH TIOTYYCHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  OJEKTpOCTaTHYEeCKass  3alluTa,  3a3eMJICHUE
DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHATrpPEeBATENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Pa3znea 4. diekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA
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[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uIMd MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykuu. KapTtuna aimHui MarHUTHOM MHIYKUIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBrue MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBiieHME AIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOM MHAYKIUU.
DIIEKTPOABMKYILASA CUJIa UHAYKIUU. 3aKOH 3JIEKTpOMarauTHo uuaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIYKIMU B IMPOBOJHHKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHu4yeckue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILIEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHne MarHuTHOTO TOJIsI KAaTYLIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebarenbnass cucrema. CBoOOgHBIE MexaHHuUeckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTnueckuii MasSTHUK. YpaBHEHHE TapMOHHUYECKHX Kolebanuii. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebartenbupiit kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJeOaTeIbHOM KOHType. AHAJOTUA MEXIy MEXaHWYEeCKUMH H  DJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna ToMcona. 3akoH COXpaHEHUS] SHEPTUU B UICATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBieHne o 3aTyXarMMX KoJeOaHUSX. BhIHYXIEHHbIE MEXaHUYECKUE KOIeOaHusI.
Pe3onanc. BeiHy)I€HHBIEC 3JIEKTPOMArHUTHBIC KOJICOAHMS.
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ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYIHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOIACTBE AIEKTpo3Hepruu. KynbTypa ucCnonb3oBaHUSA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HM.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx koiaebaHu.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3oHaHCc mpu nocienoBaTeNbHOM COEIMHEHUHM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KOJlIeOaHU Ipy3a Ha HUTU OT JAJIMHBI HUTU U
Macchl Ipysa.

HccnenoBanve IEpEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJIHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JMHa BojHbl. [lomepeuHble M MpoJoJibHbIE BoJIHBL. MHTepdepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHrtanus BekTopoB E, B, V B snekrpoMarautHoi BojHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HUE, MpeJIoMJIeHUe, NoJsapu3amus, audpakius, uHrepdepeniusa. CKOpPOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 31eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U NpeioMIIeHHUs] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
KOJIeOaHU .
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HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, IMPeJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxxeHus cBeTa. [locTpoeHune u300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHbId yroia MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[Ber.

CoOwuparomue W paccewBaronive JHH3BL TOHKas nuH3a. DOKYyCHOE pacCcTOsSHUE U
onTHYEeCKas cuiia TOHKON JuH3bL. [locTpoeHne n3o00pakeHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH F€OMETPUYECKOM ONITHUKH.

BonnoBas onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEePHEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaAOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH TaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckne yCTpOMCTBA M TPAKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AUQPpPaKIHOHHAS
peméTKA, OIAPOU/I.

Llemoncmpayuu

[IpssMmonuHEITHOE pacHpOCTpaHEHUE, OTpaKEHHWE U TperoMiieHne cBeTa. OnTuueckue
pUOOPBHI.

[TomHOE BHYTpeHHEE OTpaxkeHue. MoJiess CBETOBO/IA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu certa.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

Hab6nronenue nonspusamum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pazgen 6. OcHOBBI cienMaJIbHOM TEOPHUH OTHOCHUTEJIbHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.
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Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M SHEPruM POTOHA C €ro YaCTOTONH. DHEPTUsS U UMITYIIbC
dortoHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel I1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoOIiCTBA M NpaKTHUECKOe NpUMeHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
coNlHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
monenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YpOBHSl BSHepruum Ha Jpyro. Buasl cnekrtpoB. CrnexkTp yYpOBHEW 53HEpPruM aroma
BOZOpPOJA.
BousiHoBgIe cBOMcTBa yacTull. BosHbl ne bpoins. KopnyckyispHO-BOJIHOBOM Ayanu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHUE.
TexHudeckne yCTpOMCTBA MW IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeRvyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLIUE  CJOXKHOCTb  CTPOCHHS  sJpa. OTtkpbITHE
panuoakTuBHOCTU. OTBITH Pezepdopna mo onpeeneHuio cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWrTpoHa. Hykmonnas mopnens siapa ['eitzenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usznyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakunu. JleneHne u CUHTE3 SAEp.
SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
HHEPreTHKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoecTBus. EquacTBO hrisnueckoit KapTUHBI MUpA.
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TexHUYECKHE YCTPONCTBA U MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
a4CTPOHOMHH.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

ConneyHas cucrema.

Connue. Conneunass axktuBHOCTh. Mcrouynuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3[bI
[JIaBHOM TOCJIENI0BAaTEIIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABIECHUS O
IIPOUCXOXACHNN U 3Botonuu CoslHLA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turbt
rajJlakTuk. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyYEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnronenuss HeBOOPYXEHHBIM TJ1a30M C HCHOJIB30BaHMEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noymapus 1 sipKue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mnaner, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUU B HIKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIMATBHOM U
THYECKON cdepax [esATeTbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMUPOBAHUU
npezcTaBiIeHuit 0 PU3NYecKOl KapTHHE MUpPa, MECTO (PU3UYECKOM KapTHHBI MHpa B 0OLIEM pAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPO/IE.

Me:xnpeamerHblie CBA3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJepKATeNbHbIX MEXIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pemieHUe CUCTEMbl YpaBHEHHI, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKK TIOJ00MS TPEYTOJIbHUKOB, ONPEICICHUE TUIOMAIN TUNIOCKUX (QUTyp U 00BbEMa Tell.

Buonozus: »nexTpudeckue SIBICHUS B JKUBOM Npupoze, KojeOaTelbHbIE IBM)KEHUS B
JKUBOU IPUPOJE, ONTUYECKHUE SBICHUS B JKUBOM INPUPOJE, NEUCTBUE DPAJMALMM HA >KUBbBIC
OpraHU3MBI.
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Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pEIETKY, CIIEKTPAIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUH.

Texnonozus: MTMHUM 3JIEKTPOIIEpeay, T€HEPATOp MEPEMEHHOI0 TOKa, 3JEKTPOJBUTATENb,
WHAYKIIMOHHAS T[e4yb, pajaap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro npeamera «®dusmka» Ha ypoBHE CpeJHEro oO0IIero odpazoBaHUs
(6a30BBIi  ypOBEHb) JODKHO  OOECIEUHUTHh  JIOCTMDKEHHE  CIEAYIOIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPECAMCTHBIX 06p330BaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHMs yueOHOro mpeamera «Du3uKa» TOJKHBI OTpa)xaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
HO3ULKMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

NPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKMX M JEMOKpPAaTHYECKHX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpEcax TI'pakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aluu;

YMEHHME B3aUMOJECUCTBOBAaTh C COLMAJIBHBIMM HWHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApPCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCHUHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl 3CTETUKY Hay4HOT'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K PA3IUYHbIM cdepaM Npo(ecCHOHANbHON JEATEIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 pearn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,
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TOTOBHOCTh M CIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (PU3MKHU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHUE M OCYIICCTBICHHUE JICHCTBHI B OKpYKAIONICH cpelle HAa OCHOBE 3HAHUS
L[eJIeN YCTOMYMBOIO Pa3BUTHsI YEIIOBEYECTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH JKOJOTMYECKOW HAIpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS PU3HYECKOI HAYKH;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YYCHUST (PU3UKU
OCYIIECTBIISATH MPOCKTHYIO U UCCIICAOBATEIBCKYIO JICITEIIbHOCTh MHIANBHIYAILHO U B TPYIIIIC.

METANPEAMETHBLIE PE3YJIbTATHBI
ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble 1oruyeckue AeiicTBus:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUaIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCJIEICTBUN AESATENbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAaOOTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIaJIeTh HAyYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATHSAMHM U METOJaMM (U3NYECKOMH
HayKH;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATENIbHOCTH B 00JacTh
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/OB PELIeHHs 3aa
(U3UUECKOro coiep>kaHusl, IPUMEHEHHUIO Pa3InYHbIX METO0B TIO3HAHUS;

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpETalHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3UYHBIX y4eOHBIX CHUTyallUsX, B TOM YHCIE INpHU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISAITh NPUYMHHO-CIICICTBEHHbIE CBSI3W U aKTyaJu3UpOBaTh 3aJady, BbIABUTATh
rUnoTe3y e€ pelieHusl, HaxOAuThb AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTPhbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDBIHN OIBIT;

YMETh MEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;
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BBIJIBUTaTh HOBBIE UJICU, IIPEJIAraTh OPUTMHAIBHBIC ITOAXObI U PEILICHMS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJI€Th HABBIKAMH INOJY4YEeHUs MHGOpMALUK (HU3NYECKOTO COACPKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMATH3alUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMYHBIX BUJIOB U ()OPM NIPEJICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBa MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUI B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHM3alMOHHBIX 3a1a4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30I1aCHOCTH, TMTHEHBI, PECypcOCOepeKeH s, IPABOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPIKAaHUS B pa3IMYHBIX (opMmMaTax c ydETOM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuHu, BBIOMpas ONTUMAIBHYIO  (GOpMYy
IIPEACTABJICHNS U BU3YAIIM3aLlAH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA ypOoKaX (DU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYaTh KOHMINKTHL,

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YICHA KOJUIEKTHBA;

MPUHUMATh [EJIH COBMECTHOM JAESATEIbHOCTH, OPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBUHM, PACIpENENATh POJM C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLEHUBATh UJEU C IO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh HMHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAaYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMH B 00macT (QU3HMKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
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JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BATh PUEMBI pEIICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nportiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MIPOTrPAMMBI IO (hU3UKE AJIs
YPOBHSI CpEIHEr0 0o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEIJJIEKT, MPEANoaraoiuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, YMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCA K OSMOIMOHATBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTHUMH3M, HHUIUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/S U3 CBOMX BO3MOYKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JESATEIILHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MOJeNel: MaTephalibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOYEUHBIA AIEKTPUUECKUHN 3aps] NPHU pEHICHUU
du3nUeckux 3anay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)XEHHE, CBOOOAHOE NaJeHHE Te,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILUs, B3auMonaeucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUuU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIAPEHHE, KOHCHCAIMS, MJIaBlIeHHEe, KpUCTAITH3aIHs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIIEHUE AABJICHUS Ta3a IPU €r0 HAarpEBAHUM B 3aKPBITOM
coCylie, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMO/ICHCTBUE 3aPSI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIONIBb3Ys (PM3NYECKUE BEIMYUHBI: KOOPAWHATA,
yTh, MEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tela, KWHETHYeCKas
SHEprus, MOTEHIMAJbHAs HSHEPrus, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTb;, MpHU
ONMKMCAHUM TPABUWIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJb3YEMBIX BEIUYHMH, HX
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0003HAUEHHSI ¥ €JMHUIIBI, HAXOJIUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyT'MMU BEJIMYMHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBIEHUE Ta3a, TEMIlepaTypa, CpeIHsAs KHHETHYecKas HSHEeprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OMIMCAHUH MPABHIILHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYHH,
ux OOO3HAYEHMsS U E€IUHMILBI, HAXOOUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BEITUUYUHAM;

OIUCBIBATh HU3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA U DJICKTPUUYECKHE SIBICHUS
(mporecchl), UCMONIb3ys (U3NUYECKUE BETUUMHBL AJIEKTPUUECKUM 3apsij, 3JEKTpUYEecKoe IoJe,
HanpsDKEHHOCTh  TIOJIS, IMOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHHULIBL
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3HUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHaAJIM3UPOBaTh (PU3MUYECKUE IMPOLECChl U SIBICHUSA, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUs MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, IPUHLIUI
paBHONpPAaBUs MHEPLUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEpruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS X OE30MAaCHOTO HCIOIb30BaHUS B IOBCEHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEeHuil, Mpu 3TOM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH ONBIT M (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CHOCOO H3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELTHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BaHUEM
OpSAMBIX HW3MEPEHUi, MpH OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JeN1aTh BBHIBOJbI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mnpaBuia 0€30MacHOrO TpyAa IMPH MPOBEICHUHM HCCIEIOBAaHUM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pewmatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4ll BHIOMPATh PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKO BETHUNHBI,

pelaTh KayeCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMUECKH HENPOTUBOPEUUBYIO LIETIOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCTIONB30BaTh MPH pPEUICHHH Y4eOHBIX 3a7ady COBPEMEHHBbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [UI TIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETAUN U INpPEACTaBICHUs Y4eOHOU U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, MOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh M10JIy4aeMyl0 HH(POPMALUIO;
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MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHHUS MO0 (U3UKE B TOBCEAHCBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpaHEHHs 3I0POBbsI U COOIIOZICHHS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOILEH cperne;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYNIbL, PaIMOHATBHO paCHpeleNsiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLICHWBATh BKJIAJ] KAXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeameTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHYECKON
JESTSIIbHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA,

VUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYCYHBIM HMCTOYHUK CBETa, SJACpPHAs MOJENbh aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7[pa MPH pelleHrur GU3NYECKUX 3a/1ay;

pacnio3HaBaTh (PU3NYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKINS, JACWCTBUE MArHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBWXKYILIUICS 3apn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, TPSIMOJIMHEMHOE paclpoCTPaHEHUE CBETa, OTPAKEHHUE,
npenomiieHue, HWHTepdepeHuus, audpakius W MOISIpU3alUsS CBETa, TUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAs] U HCKYCCTBEHHAs! PaJlOAKTUBHOCTE;

OTHUCHIBATh M3YUCHHBIC CBOICTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONMTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHME BEJIWYUHBL: DJJIGKTPUUECKUN 3apsl, CHjla TOKa, DJIEKTPUUYECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHUE, PA3HOCTh MOTEHLMAJIOB, JIEKTPOABUKYIAs CUIIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUSl 3JIEKTPUYECKOT0 M MArHUTHOTO TOJIeH, MEepUOJ] W YacToTa KojieOaHu B
KOJIe0aTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cuila JUH3bI, NPU OIMUCAHUM MPABUIBHO
TPaKTOBaTh (U3MYECKUN CMBICT HCIOJIb3yeMbIX BEIWYWH, WX OOO3HAYEHUS W EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

OTNUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHUS M TMPOIECCHI, HUCIOJIB3Yys (PU3MUECKHE
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JIIMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITYJIbC (POTOHA, TIEPUOJ TOJypacnajza, SHEPrusi CBSI3W aTOMHBIX sJep, NMPU ONMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3UYECKUH CMBICI KCIONB3yeMbIX BEIMYWH, WX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DHU3UUYECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NYECKOM BEJTMUMHBI;

aHAJTM3UPOBATh (PU3WYECKHE TPOIECCHl W SBIICHHS, HCTONB3Yys (PU3WUECKHe 3aKOHBI U
OpUHUUIBL: 3aKk0oH OMa, 3aKOHBI IMOCJIENOBATEIbHOIO U MapajUIeNbHOTO COEIUHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEITOMIICHUS
CBeTa, ypaBHeHHME OWHImTeHHa 11 Qorordderra, 3aKOH COXpaHEHUS DIHEPTrUU, 3aKOH
COXpaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUsSI DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paaMOaKTUBHOTO pacmajna, MpU 3TOM pa3inyaTh
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CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HAIlpaBJICHUE BEKTOpPA MHIAYKLIUU MArHUTHOTO IOJS IIPOBOJAHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M ONHCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UUECKUX SIBJICHUM W MPOLIECCOB C
UCTIOJNB30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKUX BEJIWYMH, HPU ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJTYYEHHONH 3aBUCUMOCTU
dbuznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJIEIOBAHUSI;

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATENIbCKOM M IMPOEKTHOM  JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOpHOTo 000pyI0BaHUS;

pemark pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIMMBbIE s €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKO BETHMUNHBI,

pelaTth KauyecTBEHHbIE 3aJauM: BBICTPAaWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHUI ¢ OOpoii Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHMUS;

UCIOJIb30BAaTh NPU  PELIEHUM Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMalOHHbIE
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHOW HWH(POpPMAIIMK, TOJYYEHHONW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOJy4aeMyro HH(OPMAIINIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOIMCTB, Pa3Invarh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BbCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUsI 3/10POBbsI U COOIOICHUSI HOPM KOJIOTUYECKOTO MOBECHUS B OKPY KaloIllel Cpe/ie;

paboTaTh B TPYIIE C BHIIOJTHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBaTh PaboTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aI€KBaTHO OLIEHUBATh BKJIAJl Ka)KJIOTO M3 YYaCTHUKOB T'PYIIbI B
peleHne paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC
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KommuecTBo yacos ONEKTPOHHBIE
HaumenoBanue pa3nenos u Tem (mudpoBkIc)
Ne i/ Kontponbeusie | IlpakTuyeckue
IPOrpaMMBbI Bcero o0pazoBaTenbHbIC
paboThl paboThl
pecypchl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuoreka [{OK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kutiemaritka > https://m.edso0.ru/7f41bf72
bubnmorexa LIOK
22 Aluaiica ! https://m.edso0.ru/7f41bf72
bu6mmoteka IIOK
2. 1 1
3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubmuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBEI TEPMOZHHAMIIKI1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK

@da30BbIE IEPEXOABI

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
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Wroro no pazueny 24
Paznen 4. JIEKTPOANHAMUKA
bub6nmoreka [IOK
1 eKTpoCTaTIa 10 ! https://m.eds00.ru/7f41bf72
49 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 1 bubnmnoreka HOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KIIACC
KonnuecTBo 4acos ONEeKTPOHHBIE
Nen/m | HaumeHoBaHMe pa3aenoB U TEM MPOTPAMMBI Kontponbsable  [IpakTudeckue (wigpobic)
Bcero oOpa3oBaTenbHbIE
paboThI paboThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 1 1 3 bubnnorexa [JOK
' VHIYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHu4ecKHe U AIEKTPOMAarHuTHBIE 9 1 bubnuotexa [JOK
' KosiebaHus https://m.edso0.ru/7f41c97c
2.2 MexaHuueckre U 3J1eKTPOMarHUTHbIE ) 1 bu6muoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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BOJIHBI

2.3 Ormruka

Uroro no pazgeny

10

24

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

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

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIelIUAIBHON TEOPUHU 4 1 bubmmoreka [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DJeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
42 CrpocHue atoMa 4 https://m.edsoo.ru/7f41c97¢c
bu6nmorexa LIOK
4.3 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUHU U ACTPO®PU3UKH
bubnunorexa LIOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 1 https://m.edsoo.ru/7fA1c97¢
Hroro mo pazneny 7
Pa3znen 6. OGOBIHIAIOIIIEE IOBTOPEHUE
6.1 O06o0m1arorIee TOBTOPCHHE 4 Bubmiorexa IOK

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



https://m.edsoo.ru/7f41c97c
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Wroro no pazueny 4
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KonunuecTBo uacoB DNEeKTpOHHbIE
No U poBbIe
Tema ypoxka Kontponbnasle  IIpakTnueckue
/T Bcero o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcsl
®dusuka — Hayka o npupoge. Hayunsie 1 Bu6mmoteka [JOK
METO/BbI ITIO3HAHUS OKPYKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3uku B popMupoBaHun
COBPEMEHHOM (El)a HOU Ii IT)I/IHII:I MHpa, B 1 bubmorexa LOK
P . i P vp ’ https://m.edso00.ru/ff0c33e6
IIPaKTUYECKON AESITEIbHOCTHU JTIOACH
MexaHnnueckoe eHue. OTHOCUTETBHOC
exasmmsccroro i, Nepeveuerane, 1 Eatmaorera LIOK
A -+ iepeMelt ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHUE
PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE 1 bubmmorexa [IOK
P pAMOR A https://m.edso0.ru/ff0c3620
PaBHOyCcKOpeHHOE PSIMOJIMHEIHOE 1 bubmuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHOe majzieHne. Y CKopeHrue CBOOOIHOTO 1 bubnuotexa [JOK
najcHus https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHoe nBuxkeHuE. [[BrkeHne 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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MaTCpHaJIBHOﬁ TOYKH I10 OKPYKHOCTH

[IpuHnun otHOCHUTENBHOCTH [ anumest.

https://m.edsoo.ru/ffOc3ada

bubnunorexa LIOK

sHeprus MarepuanbHoi Touku. Teopema 00

8 WNuepunansueie cuctemsl otcueTa. [lepBbiii https://m.edsoo.ru/Ff0c3bes
3akoH HproTOHa
Macca tena. Cuia. IlpuHnun cynepno3unuu
9 cui. Bropoii 3akoH HIIiIOTOHa 1311:1 ’ bubmmorexa [JOK
B https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOU TOUKH
10 Tperuii 3akon HproToHa 119 MaTepuaaIbHbIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TAroteHus. Cuna bubmmoreka [JOK
TsbkecTH. [lepBas kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna ynpyroctu. 3akon I'yka. Bec reia https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument tpenus. Cuna
13 COl'IpOTEIBJ'IeHI/ISI HI;II)/I(b,HBI/I)KeHI/II/IIj TeNa B bubmorexa LOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WIN ra3e
[ToctynarenbHoe U BpalareabHOE ABUKEHHE
14 a0COJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI. bubmuorexa [IOK
IIneqo cumnel. YcaoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynsc MmaTeprallbHONM TOYKHU, CUCTEMBI
15 MarepuaibHbIX ToueK. Mmnynbce cumel. 3akoH bu6muoreka [JOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
16 Pa6ora m momuOCTh cribl. KuHernaeckast bubmuoreka [{OK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c43d6
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17

U3MCHECHUU KHHCTH‘ICCKOI;IMSHCPFHH

[TorenumaneHas sHeprus. [loreHunanpHas
SHEprus ynpyro n1epopMUpoBaHHON
npyxuHsl. lloreHnumanbHas sHeprus tena
BOJIN3H IOBEPXHOCTHU 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IloTeHnmanbHBIC M HEIOTCHIINATIBHEIC CHUIIEL.
CBs3b pa6OTbI HCIIOTCHIHMAJIBHBIX CHII C
H3MEHEHHEM MEeXaHu4YeCKOi OHCPIrun
CHCTEMBI Tell. 3aKOH COXpaHCHHA
MEXaHUYeCKOH OQHCPIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabota «lcciienoBanue CBSI3U
pabOThI CHJIBI ¢ U3MEHEHHEM MEXaHUYECKOM
SHEPTUH Tella Ha MIPUMEPE PACTHKECHHSI
PE3UHOBOTO KI'yTa»

20

Kontponbnas padota no teme «Knnemaruka.
I[I/IHaMI/IKa. 3aK0oHBI COXPAaHCHUA B MEXAHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

XapakTtep ABMKEHUS U B3aUMOJICUCTBUS
YyacTull BeuecTsa. Moiesin CTpOeHHus Ta3os,
YKUJIKOCTEN U TBEPIBIX TEIl

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHass ABoraapo

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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WUneansueiii raz B MKT. OcHoBHOE

bub6nmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHAs TEMIlEpaTypa Kak Mepa cpemaHei
26 KUHETHYECKOM BHepr/II/IyII[)BI/I)KCHI/IHpMOJfCKyJI. bubmmorexa [JOK
N https://m.edsoo.ru/ffOc511e
VYpasaenue MenzeneeBa-Knanelipona
27 3akoH JlanmpToHa. ['a30BbIC 3aKOHBI
Jlaboparopnas padota «Mccrnenoanue
28 3aBHCUMOCTH MEX/y IapaMeTpaMu
COCTOSIHMS pa3peKEHHOI0 Ta3a
29 W3omporieccsl B uaeanbHOM raze u ux Bbu6moteka [JOK
rpaduvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHs dHEprus TEpMOJUHAMUYECKON
30 CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubmuoreka [JOK
KonnyectBo TemnoTsl 1 pabota. BHyTpenHss https://m.edso00.ru/ff0c5952
9HEPIrus OJHOATOMHOTO HJEAIBHOTO Ta3a
bubmmoteka IIOK
31 Bt remionepeati https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEILIECTBA.
32 KonnuecTBo TEMIo0ThI IpH TEIIoNnepeaaye. bubmorexa LOK
. https://m.edso0.ru/ff0c5¢c36
AnmabaTHsIif Iporiecc
33 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heo6paTuMocTh npoLeccoB B MpUpoOe. bubmuorexa [IOK
Bropoii 3aKk0OH TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KT/ TenmoBoi bubmmoreka [IOK

MalllTMHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
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36 Huxn Kapno u ero KITJ1
37 DKosorn4eckne npoOIeMbl TEIIO3HEPTETUKH
38 O6o6maromuii ypok «MosekymsipHast bubnmnoreka HOK
¢usnka. OCHOBBI TEPMOIMHAMUIKIY https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonekynsapHas ¢puszuka. OCHOBBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHS. Bbu6moreka [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
41 AOCOJIIOTHAsI U OTHOCUTEIbHAS BJIAXKHOCTh bubmuoreka [IOK
Bo3ayxa. HacelmenHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u
42 amopdHbIe Tesa. AHU30TPOIHS CBOWCTB bubmuoreka [IOK
KpUCTAILIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u xpucramumsanus. Y qenbHas bubmmoreka HOK
TerioTa riaBneHus. Cyoaumarus https://m.edsoo.ru/ff0c6708
bubmmoteka IIOK
44 YpaBHeHHE TeILIOBOrO Gananca https://m.edso0.ru/ff0c6820
45 DIIeKTpu3anus Teil. DIEKTPUUECKUH 3apsi. bubnuotexa [JOK
JIBa BU/1a DJIEKTPUYECKUX 3apAI0B https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKY, TUITIEKTPUKA U
46 H(I))nyH;IOBOJIH:IIKI/I. 3aK§H COXpaHEHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubnmnorexa [JOK

ToueuHslil 2NEKTPUYECKAN 3apsi

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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30

Hapr[}KéHHOCTB SJICKTPHUYECCKOT'O I10JIA.

48 [IpuHUHKI CYyNIEPIO3UIIUU IIIEKTPUUECKUX bubamorexa LOK
p N yrep . p https://m.edsoo.ru/ff0c6df2
nosier. JInnuu HanpsKEHHOCTH
PaGota cui 31eKTpoCcTaTuuecKoro moJsl. bubmmoreka [JOK
49
ITorennuan. PasHOCTb TIOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AUDIIEKTPUKHU B
50 Z)J'IpeKT OCTaTHYECKOM noljie bubmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckas MPOHUIIAEMOCTh
bubnunoreka LIOK
51 OnekrpoémkocTs. Konaencaro
P p https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTD IIJIOCKOT0 KOHIEHCATOpa. bubmmorexa [JOK
DHeprus 3apsH>KeHHOT0 KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "HM3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NElCTBUS U IPUMEHEHUE
54 KOHJIEHCAaTOPOB, KOMMMPOBAJIBHOTO anmnapara,
CTPYHMHOT'O IPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHHE IEKTPOpUOOpoB
DNEeKTPUYECKHI TOK, YCIOBHS €r0
55 cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsbxkenue. ConpotuBieHue. 3akoH
OmMa 1t yyacTka 1enu
[TocnenoBarensHOE, MapaIeIbHOE,
56 CMEIIaHHOE COEIMHEHNE IPOBOIHUKOB. bubnuotexa [JOK

JlaGopatopnas pabora «3yuenue
CMEILIAHHOTO COeIMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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PaboTa n MOIIHOCTB JJICKTPHUUYCCKOI'O TOKaA.

bub6nmoreka [IOK

57
3akon Jxxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuyeckoit uenu. Koporkoe 3ambikaHue. Eu6 110K
noInoTeKa
58 JlabopaTtopHas padorta «3mepenne DJ1C
paTopHatp P A https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA U €0 BHYTPEHHETO
COIIPOTHBIICHUS
DNeKTpOHHAs TPOBOJAUMOCTD TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTh COTPOTUBIICHUS
METaJIJIOB OT TEMIIEPaTypPHI.
CBepXnpoBOJIMMOCTD
60 OnexTpuuecKuil TOK B Bakyyme. CBoMCTBa
ANEKTPOHHBIX IMYYKOB
IlonynpoBogHUKH, HX COOCTBEHHAS U
61 I I/II\};:(I?HaSI npoBoauMocTs. CBoMCTBa p—N bubmmorexa LIOK
p POBOA ' https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEeKTPUUECKUN TOK B pacTBOpPaAX U
62 pacrmiaBax 3JeKTPOJIUTOB. bubmuoreka [IOK
DNEeKTPONUTHYECKAs TUCCOLUAIIHS. https://m.edsoo.ru/ff0c82ba
DneKkTponn3
DNEeKTPUUECKU TOK B Ta3ax.
. . bubmuoreka [{OK
63 CaMoCTOSTeTbHBIN U HECAMOCTOSTETHHBIN
https://m.edsoo.ru/ffOc84ae
paszpsa. Monnus. [1nazma
DnexTpuueckre mpudopsl U yCTPOUCTBA U UX
64 m aKTI/II)quKoe I IfMeHEHI/Ie };'[ I;Bpma bubmorexa [TOK
P p P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacHOCTH
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) bubnuotexa [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c88be

KonTtponbHast paborta 1o Teme
«Qnekrpocraruka. [locrossHHbBIN

bub6nmoreka [IOK

66 1 1
JIEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 KontponbHas paboTa mo teme 1 bubnnorexa [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
. bubnuoreka [{OK
68 6006 10 1
Obobuatontuit ypok no Temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KUIIACC
KonnuecTBo vacos DNEeKTPOHHBIE
Ne ¢ poBbIe
Tema ypoka Kontponensle = IIpakTuueckue o
n/n Bcero oOpa3oBaTeNbHbIE
paboThI paboTHI
pecypcsl
[TocTostHHBIE MAaTHUTHI ¥ UX
1 B3aumojieicteue. MarautHoe nosie. Bektop 1 bubnuotexa [JOK
MarHuTHOM MHAYKUUH. JINHUY MarHUTHOU https://m.edsoo0.ru/ff0c9778
WHIYKIUH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicraue 1 bubmmorexa LIOK
peTend. A https://m.edsoo.ru/ffoc98fe
MIPOBOJHHUKOB C TOKOM
3 JlaGopatopnas pabora «3yuenue 1 1 bubnuorexa [IOK
MAarHUTHOTO ITOJIS1 KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
4 JlelicTBrEe MarHUTHOI'O TIOJIS1 HA IPOBOJIHUK C 1 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

33

tokoM. Cmita Ammnepa. JlaboparopHas pabora
«HccnenoBanue qeiCTBUS ITOCTOSTHHOTO
MarHuTa Ha PaMKy C TOKOM»

JleiicTBMe MarHUTHOTO IIOJIS Ha

https://m.edsoo.ru/ff0c9ac0

5 JBIDKYIIYIOCS 3apshKeHHY0 yacTuily. Criia bubmorera [JOK
https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunbl Jlopenna
DnexTpoMarHuTHas UHAYKIus. [ToTok
6 BEKTOpa MarHuTHOM uHAyKuu. I1C
WHIYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuun Oapanes
7 Jlaboparopuas padota «Vccienopanue bubmmoreka [JOK
SIBJICHUS 3JIEKTPOMArHUTHON UHIYKIIVH https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBII€HUE CAMOMHIYKIUH.
8 OJ1C camouHIYyKIIMH. DHEPTUS MarHUTHOTO bubnmnorexa [JOK
TIOJIS KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
rmoJje
TexHnueckue ycTpoicTBa U UX MPUMEHEHHE:
9 TTOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETH
AJI€MEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yh
10 O6o6maromuii ypok «MarauTHoe modie. bubnmoreka [JOK
DneKTpoOMarHuTHast MHIYKITUS» https://m.edsoo.ru/ffOcab82
1 KonrtponbHas pabora no reme «MarHuTHoe bubnnoreka [JOK
1oJie. JNEeKTPOMarHuTHasi MHAYKLUS https://m.edsoo.ru/ff0cad58
CBo0OOIHBIE MEXaHNYECKIE KOIeOaHus.
bu6nmoreka [JOK
12 IMapmonnueckue konedanus. YpaBHeHHE

rapMoHHYeCcKuX Kojebanuii. [IpeBpamenue

https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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13

SHEPrUHn

Jlaboparopuas padota «VccienoBanue
3aBUCHMOCTH MEPUO/Ia MAIIBIX KOJIeOaHUi
rpy3a Ha HUTH OT JUTMHBI HUTH U MAacCChI
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaH!s B UJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY
MEXaHUYECKUMH U IEKTPOMArHUTHBIMU
KoJe0aHusIMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH COXpaHEHHS
SHEPIHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyxaroImux KojaeOaHHsIX.
BoiHyXeHHBIE MEXaHUYECKUE KOJIEOaHMUSL.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYHOE U JEHCTBYIOIIEE
3HAQYECHHE CHUJIbI TOKA W HAIIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpedIieHne IIEKTPUUIECKON IHEPTHH

Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
ANIEKTPUYECKOTO 3BOHKA, FEHEpAaTOpa
IIEPEMEHHOT0 TOKa, JTMHUN 3JIeKTponepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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anekTpo3Hepruu. Kynprypa ucnoiap30BaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubmuoreka [JOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bubnnorexa [HOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHuTHBIC BOJHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTb. [lIkana 3neKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
Pa3Butne cpencts cBsa3u. Panuonokanus
bu6mmorexa [IOK
25 KonTponbnas pabota «KoneGaHust 1 BOTHBDY
P P https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHHE CBETa B
26 0 pHo OJIHOM cpe 1::3 T(l;)qquI{)BIﬁ HCTOYHUK bubmmorexa [OK
AHOpOA pede. https://m.edsoo.ru/ffocd350
ceera. JIyd cBera
OTtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 [Toctpoenue n300paxeHui B MIOCKOM bubmmorexa [OK
p p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 0Tp axenue. [IpenenpHbIil yromu n}c’;}:{oro bubmmorexa [JOK
p - pel T https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bubnuorexa [IOK
TOKA3aTeIs MTPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxkeHuil B THH3E. bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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®dopmysia TOHKOH JIMH3bI. Y BEIMUCHUE
JIUH3BI

JlaboparopHas padorta «/ccnenoBanue

https://m.edsoo.ru/ffOcddle

31 . .
CBOWCTB M300paKEHUH B JIMH3AX)»
Hucniepcust ceera. CIIOXKHBIN cocTaB 0e1oro
32 ceeta. L[er. JlabopaTopHast pabora
«HabmoneHue nucnepcun cBeTa»
Wntepdepennms ceera. Audpakus cera. bubnuoreka [IOK
33 .
HudpaximonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO PUMEHEHUS
I'paHuIIBI TPIMEHUMOCTH KJIACCHYECKON
36 MexaHuKHU. [TocTynaTel crieruanibHOl TEOPHH bubmmorexa [IOK
] Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
37 OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. bubnunoreka [JOK
3aMmeUIeHHE BPEMEHH U COKPAILEHUE JJINHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi U UMITYIIEC PEISITUBUCTCKOM
38 gacTullbl. CBS3b Macchl ¢ YJHEPTrueH u bubnuorexa LIOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusl MOKOs
39 KonTponbnas padota «Ontuka. OCHOBBI bubnuorexa [IOK
CIIEIMAIBHON TEOPUH OTHOCUTEITBHOCTH)) https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. Dopmymna [Inanka. DHeprus u bubnuorexa [IOK
UMIyasc GoToHA https://m.edsoo.ru/ffOcfel6
41 OTkpeiTHE U UccrenoBanue GoTorddexra. bubnuorexa [IOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Onreitel A. I'. CtoneToBa

3akonbl potorddekra. YpaBHEHUE

https://m.edsoo.ru/ffOcffc4

bubmuoreka [JOK
42 Oi el ekta. «K
iinmrreiina s gorospdexra. «Kpacuas https://m.edsoo.ru/ff0d015e
rpanuta» potodddexra
43 Hasnenue ceeta. Oneitel 1. H. JIeGenena. bubnmoreka [JOK
XUMH4eCcKoe JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 npuMeHeHue: (OTOIEMEHT, (POTOJATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pewenue 3anau no reme «71€MEHTHI bubnuorexa [JOK
KBAHTOBOW ONTHKW) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI
46 Pezepdopaa mo paccesHuio 0-4acTuil bubnmorexa LHOK
pHOP P ) https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoreka [IOK
47 IToctynater bopa
y P https://m.edsoo.ru/ff0dOafa
Wznayuenne n miornomnieHne GpoTOHOB IPHU
48 e eyfo € aToMa C OJHOTO q)OBHSI BHGPFI/II/I bubmmorexa [TOK
pexol N P P https://m.edsoo.ru/ff0dOafa
Ha JApyroil. Bunel criekTpoB
BosmoBele cBoiicTBa yacTHIl. BoHEBI e
49 Bpoitnsa. KopnyckynspHo-BOITHOBOM bubnuoreka [IOK
nyanu3M. CIIOHTAHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
M3ITy9CHUE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
bu6nmoreka [JOK
50 Pezepdopaa mo onpeaenennio cocrara

PaaOaKTUBHOI'O U3ITYYCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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o1

52

53

54

55

56

CgroiicTBa anbda-, 6eTa-, raMMa-u3TydCHHSI.
Brnusinue paguoakTHBHOCTH HA KUBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIbI.
Anbda-pacnaz. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3JIy4yeHue

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SJIEPHON YHEPTETUKH

DOneMeHTapHble yacTulbl. OTKpBITHE
Mo3uTpoHa. MeToibl HAOMIOACHUS U
PErucTpalny 3JI€MEHTAPHBIX YaCTHII.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3auMoiecTBusA. EAMHCTBO Qusznueckoit
KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3pe3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cuctema

Counnne. ConHeunast akTUBHOCTE. MMcTOUHUK
sHeprun CoJiHLIA U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

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

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl TJIaBHOM OCIEN0BATEILHOCTH.
Bayrtpennee ctpoenue 38é31. CoOBpeMEeHHbBIE
MIPEACTABICHUS O MPOUCXOKICHUU 1
spoatonuu CoJIHIIA U 3BE3]T



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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58

59

60

Muneunsbiit [1yTe — Hama ["anaktuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
sJipax rajJakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe u3nyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

62

63

64

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B YKOHOMHUYECKOM,

TEXHOJIOTHYECKOM, COITTATBLHON 1 dTUYECKOM

cdepax AeqaTeIbHOCTH YeI0BeKa

O6o06maromuit ypok. Ponb u mecro pusuku n

aCTPOHOMMHU B COBPEMEHHOW Hay4HOM
KapTHHE MHpa

O6o06maromuii ypok. Ponb ¢pusnyeckoit
TeopuH B (HOPMUPOBAHUM MTPEICTABICHUN O
¢bu3nyeckoil kapTUHE MUpa

65

O6o06matomuii ypok. Mecto pusnueckoit
KapTUHBI MUpa B 001IEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHU O
pupoe

66

MarunuTtHOoe noje. IJIeKTpOMarHuTHAsI
WHTYKITHS




40

67 Onrtuka. OCHOBBI CIEHUAIBHON TEOPUH 1
OTHOCHUTEIIbHOCTH
KBanroBas ¢usuka. DneMeHThl aCTPOHOMHUHU bubnmoreka [JOK
68 1
1 acTpoPpu3uKu https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

41

YYEBHO-METOJINUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Ousmka, 10 xmace/ Msakumes [.51., byxoBueB b.b., Corckuit H.H. mon penakmueit
[MappentreBoit  H.A., Axnuonepnoe oOmectBo «M3marensctBo  «lIpocBemenue»
» @usuka, 11 wmace/ Msakumes ['.JI., byxoBue b.b., Yapyrua B.M. mox penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocemmenuey

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA
®dusuka 10 kmace. Meronuueckoe nmocooue. /Illaranuna A.B. Beprukans. «/Ipodar
®dwusuka 11 knacc. Metonudeckoe nocoowue. /Illaranmaa A.B. Beptukans. «/Ipodar»
HuddepenurpoBannbie KOHTpOibHbIE padoTel mo ¢usuke 10-11/ Kymepmreitn 10.C.,
N3narenbctBo «CeHTIOPH»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
UHTEPHET
bubmuorexa [JOK
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