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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qu3uke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHUH M TpeOOBaHMII K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii  ®Denepannw,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUU ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAy4HbIMH Y4eOHBIMU IpeaMeTaMu. B Hell ompepensitorcs
OCHOBHBIE IIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH HAa 0A30BOM YPOBHE, B TOM UHUCIIE

MpeIMETHBIC PE3yIbTAThI MO roJIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «Dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ounonoruei, ¢usnueckoi reorpadueit u actpoHomueit. Mcnonp3oBaHue W aKTHMBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTMII B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHune Gpu3mku BHOCUT OCHOBHOM BKIIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS MPY BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca ¢pu3uku 1Jist ypoBHS CpelHEero o011ero o0pa3oBaHus MOJOKEH PST UACH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MIPUHIUIIBI €r0 IOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 0O0beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenrnosiaraeT UCIoiIb30BaHUE T'YMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMHu.

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

Hoes »sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs Mpo0IeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHS
SBIISIOTCS (u3nUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKType HOCTPOCHUS



buznueckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHHUIAX MPUMEHUMOCTU TEOPHM, AJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (PM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi YKCIEPUMEHTAIbLHON NIeATENbHOCTH oOyuaronmxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OONIUH CIHCOK
YUYECHHUYECKUX NPAKTUUYECKUX padoT. BrlaeneHune B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUA U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 MPUOPUTETOM SIBISIOTCS 33/1a4Ml C SIBHO 3aJJaHHON (PU3UYECKON MOJEINbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJIHOTO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHH U MPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (u3Mdeckod MOJenu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnio y4eOHOTO Tmporecca 0a30BBI ypOBEeHb Kypca (M3MKH Ha YpPOBHE CPETHETO
oOmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAyYyHOro LuKIiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpaMme 10 (H3UKE YYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIllMOHHOE
o0opyoBaHue.
JeMoHCTpaniioHHOe 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAlUi Al HCCIENOBaHMS H3y4aeMbIX SIBJICHUIl M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUJIEKTOB M oOOecreyrBaeTcss B pacdyére OJHOro KOMIUIEKTa Ha JIByX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3y4YeHHUsI (PUUKU B 00IIEM 00pa30BaHUHU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHUd U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SBICHHS C UCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTeJbCTB;

e (QopmupoBaHuE NPEICTABICHUN O poiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

Jloctumxenne 3TuUX Iiesiel obOecriednBaeTcsl pelIeHHeM CIeAYIOUMX 3aJad B Ipoliecce
M3YYCHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e [puUOOpEeTeHHE CHCTEMBbl 3HAHUN 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUUYECKUE 3HaHUS M OOBSICHEHUS
¢u3nUecKkux SBICHUH B NPUPOAE W JJS NPHUHATHAS NPAKTUYECKUX PpEHICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, NOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e noHuMaHue (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysIbTaTa;

® CO3JaHUE YCIIOBUM JJISl pa3BUTHUsI YMEHMM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHBb) Ha YpOBHE cpenHero oomero oOpa3oBaHUS
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM UHIUBUAYATBHBIX 0COOEHHOCTEN 00yUYaOIINXCSl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MoO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU IeSITETLHOCTH JIIOICH.

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

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue nepeMenieHuil u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MAaTEpUAIbHONW TOUKHA OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe OBM)XKEHHE. JI[BUJKEHHME MaTEepHAIbHOM TOUYKH II0 OKPY)KHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas cKopocTb. Ilepumon wu
yacToTta obpaienus. LleHTpocTpeMUuTeNbHOE YCKOPEHHUE.

TexHuueckue ycTpoiicTBa U TPAKTUYECKOE TNPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mogenb cucteMsl 0TCUETA, MIUTFOCTPALIUS KUHEMAaTHYECKUX XapAaKTEPUCTHUK JIBUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIB30BAaHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hanpanenue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH,  INPOWIEHHBIMH  TEJIOM 32
MOCIeI0BAaTEIbHbIE pPaBHBIE TMPOMEXKYTKH BpPEMEHU IIPHU PaBHOYCKOPEHHOM JIBUKEHUH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOIIEHHOTO0 FOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH [Manuies. Ilepoiit 3akoH HeroToHa. MHepuHanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepHaibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUsS U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPY JBHKCHHUHM TeNa B )KUIAKOCTH WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiIbl OTHOCUTEIBHO Ocu BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIA.

TexHHueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.

Bropoii 3akon HeroTona.

U3zmepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHMSL.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

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

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaALCHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE JBUKEHHE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTHUH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. Quddys3umsa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUS YaCTHIL
BeliecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojenieid. Macca u pasmepbl Mosiekysd. KonudecTBo BemiecTsa.
[TocTostnnast ABorajipo.

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

Mogenbs uneansHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KUHETUYECKON TEOpUU
ueanpHoOro rasa. AOCONIOTHasg TemIepaTrypa Kak Mepa CpeaHed KUHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a30oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | padudeckoe MpeIcTaBiIeHUue H30MPOIIECCOB: N30TEPMA,
u30Xxopa, nzobdapa.

TexHuveckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, OKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnpiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WIUTIOCTPUPYIOIIAs MPUPOTY IaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnBIThL, WJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TermioTel U pabota. BHyTpeHHssI SHEpTusi 0THOATOMHOTO
uJeanbHOro ra3a. Busl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3ITyUEeHHE. Y IeTbHas
TeII0EMKOCTH BelecTBa. Komu4yecTBo TEIIOTHI MPpH TeIUIonepeaaye.

[TonsiTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh mporieccoB B MpUPO/IE.

TeruioBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. KoaddumueHnt nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
ero Kod(pPUIUEHT TOJIE3HOTO NEUCTBHUS. DKOJIOTUUECKHUE MPOOIEMBI TETUIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEPrUU Teja TPU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTEM
TpeHusl (BUCOIEMOHCTPAIIHS).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpy Teruionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHOU TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yxa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTH TEMIIEPATyphbl KUTICHUS OT AaBJICHHUS.



Teépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBOUCTB KPUCTAIIOB.
Kunkue kpucramnsl. CoBpemMeHHbIe MaTepuayibl. [lnaBineHue u Kpucramumzanus. Y elbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETpP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >I€KTpUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB.  3akoH Kynona. ToueuHwlid  3neKTpUyecKHil  3aps.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cyneprno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modis.  [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anmoaeicTBie HadIEeKTPU30BaHHbBIX TEJ.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TE.

ITpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
paccTosTHUS MEXy HUMH U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOro TOKa. VIcTOUHMKM TOKa.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTKa Lenu.

DnexTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBJIEHNE UCTOYHMKA TOKa. 3akKoH OMa 1ist
MIOJTHOM (3aMKHYTOH) asieKTpruecKkoii 1ienu. KopoTkoe 3aMbIKaHHe.



DJIEKTPOHHAs MPOBOJAUMOCTbD TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconyanus. JJIEeKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBINA pa3psaa. MoiHusL.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH MO, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmelraHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3JeKTpoABMXKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snexrponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oOCyLIECTBISiETCS C Y4YETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeTUYMHA, 3aKOH, TeOpHus, HaOIroeHUe,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuMs, mnapabona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBl M HMX IPOEKIHH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0ocMOC, TEII000MEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUJAKOCTEW M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUJIOB, AJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO31lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus.: mpeodbpazoBaHue IBUKEHUH C UCIIOJIIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs HMIyJbCa B TEXHHUKE (pakera,
BOAOMET W JpYTHWE), JBHrareilb BHYTPEHHErO CropaHWs, TIapoBas TypOWHa, OBITOBOM
XOJIONJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MTOJIyY€HUsI COBPEMEHHBIX MAaT€pHallOB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYEeCKass  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHl. B3auMopelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marautHONM MHAYKUMU. [IpMHIMI Cyneprno3uiy MarHUTHBIX 1OJIe. JIMHMM MarHUTHOU
nHAyKnuy. KapTrHa TuHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapTWHa JIMHMM MHAYKIMUM MarHUTHOTO IIOJIS
JUIMHHOTO HIPSIMOIO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuwna Jlopenna, e€ MOAynbp W HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne 2yIeKTpOMAarHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLHH.
ONEeKTPOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu dapanes.

BuxpeBoe anexkTpuyeckoe Imosie. DJIEKTPOABMKYIAS CHJa HHIAYKUUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHIYKIIMH.

DHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, MJIEKTPOIBUraTelb, YCKOPUTEIHN DJIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIuHUYM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MIOTOKa.

SIBieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHblE KOJ1OAHUS
Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepuwon, wacrora, ammutyna u (¢asza koneOanmit. [Ipy>KMHHBIH MasTHUK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYEeCKHX KkojeOanuii. [IpeBparienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.



Konebarenbuplii KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUST B HJICATLHOM
KOoeOaTeIbHOM KOHType. AHAJOTUS MEXKAYy MEXaHWYeCKUMU U JIIEKTPOMATHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHUYECKUE KOieOaHusl.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHycOMAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJTBI TOKA U HANIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya u HOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKUE PHUCKH TP MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnonb30BaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpSsDKEHUS OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOH/JIEHCATOpA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
MacchI Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3  IOCIEI0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 80 IHbL

Mexannueckue BOJIHBI, yciioBUsl pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BonHBL [lomepeunble u mpojonbHble BONHBL. MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHnranus BektopoB E, B, V B snexkrpomaruutHOoi BojHe. CBOWMCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoMJIeHUe, ToJspu3amus, audpakius, uHtepdeperimsa. CKOpOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHU4YeCKHe YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBask JIMArHOCTHKA B TEXHHKE W MEIULIMHE, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TONEPEUHBIX U MPOJA0IbHBIX BOJH.

Koneo6:mrommeecs Teno Kak HCTOUYHUK 3BYKa.

Habmoienue orpakeHus U NpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBOI pe30HAHC.

Halnronenue cBsi3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOM W YacTOTOU
KoJie0aHui.

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

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus cBeta. CiioxxkHbll cocTaB O6enoro cera. L{ser.

Cobuparomue W paccewBaronie JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOU JuH3bL. [locTpoeHne n3o0pakeHU B COOMPAIOIIUX U PACCEHUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. Judpakumonnas pemeérka. YcaoBHe HAOMIOACHUS TIJIABHBIX
MaKCHMYMOB IIPH MaJIECHUd MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHASI OMNTHUKA, AUGpaKIMOHHAS
peméTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpOCTpaHEHUE, OTPaKEHHWE M MpeloMiieHue cBeTa. Onruueckue
puOOopBI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Hab6nronenue natepdepeHIiinm creTa.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nokazarenst IpeioMIICHUs CTEKJIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

HabGmronenue aucnepcuu cera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPHH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTymarsl crienuanbHOM TEeOopuun
OTHOCUTCJIBbHOCTU: HHBApUAHTHOCTL MOAYJIA CKOPOCTH CBETa B BAKYyMC, IIPUHIUIL
OTHOCHUTEJIbHOCTH DWHILNTEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCHHCHI/IC BPCMCHU U COKpAIICHUC NJINHBIL.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTUIbl. DHEPTHUS ITOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u sHEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI

dotordpdekra. YpaBuenue DitHmreitHa 1 hotodddekra. «KpacHas rpanuma» horodddekra.
Hasnenue ceera. Onbrtel [1. H. JIebenera.

XUMHAYECKOE IEUCTBUE CBETA.
TexHudeckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (hoTorneMeHT, (OTOIATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.
Llemoncmpayuu
®otoaddeKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
mozenb atoMa. Iloctynatel bopa. W3nyuenue n nornomenue GOTOHOB IIPU MEPEXOJe aToma ¢
OJIHOTO YpOBHSI BSHepruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.
BousinoBeie cBolicTBa yactuul. Bosnbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM JAyanu3M.
CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CHEKTPAIBHBIA aHaJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HabGmronenue muHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCIIEPUMEHTBI,  JTOKa3bIBAKOIIUE  CIIOKHOCTH CTPOEHHs  sjpa. OTtkpeITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeesneHuio cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BnusHue paJnoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mojnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
OHeprus cBSA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
SAnepubiii peaxktop. Tepmosnepublii cuHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPreTUKH.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOMIOEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
@OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.
TexHUuUecKre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi bomoOa.
Jlemoncmpayuu
CuéTurK MOHU3HUPYIOIUX YaCTHL.



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

Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©  MHPOBO33PEHUECKOE  3HAYEHHUE
ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, X BUIUMOE ABH)KECHUE.

ConneuHas cucrema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3.

Muneunsrii [Tyts — Hama ['anaktuka. [lonoxxenue u npmwkenne Connna B ['anaktuke. Tumns
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, mianer, Mneusnoro Iytu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUU B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW U
THUECKON cdepax [esATENIbHOCTH 4YelOBeKa, poJib W MecTo (UMK W acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOib (U3NYECKOM Teopur B (OPMHUPOBAHUU
MpeJICTaBICHNU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pemieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEeCKHe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTAPHBIX ()YHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEIICHNE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpUpojie, KoJjeOaTelbHbIE IBHUKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pemIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: MTMHUM 3JIEKTPOIIEpead, T€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAs TIe4b, pajap, pPaadoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusmuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPaXaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHue >KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATU3alUU OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIE€SATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCHICKON TPaK TaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETHUYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJI0OATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE IEUCTBUM B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacIIMpeHre OIbITa JIEATEIHHOCTH OKOJIOTMYECKOW HaNpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IICHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MPOSKTHYIO U UCCIIEAOBATENBCKYIO NEATEIbHOCTh MHINBH YA IbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBrble Jlornueckue aeiicTBuA:

CaMOCTOSITENIbHO (POPMYITMpPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH LENH JeATeILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHXKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepPUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB IEIISAM,
OLICHUBATh PUCKH MOCIICICTBUI I TSIBHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBbie ucciienoBarebcKue 1eHCTBHS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMU TOHSTHSIMH W METOAamu (pU3uMvecKoi
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEILHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS 3a/1au
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYaIlMAX, B TOM YHCIE MPH
CO3aHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3UpPOBaTh 3ajady, BBIJABUTATH
TUNOTe3y €€ pelleHHs, HaxOJuUTh AapTryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJY4YEHHBIE B XOJE€ pEUICHHs 3aJadyd pPe3yiabTaThl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POopMyIHpOBaTH COOCTBEHHBIC 3aJauyd B OOPa30BATEIBHOW JEATEIHHOCTH, B
TOM YHUCJIC TIPH U3YyUCHHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATCIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aThbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHHUS WHMOpPMAUU (PU3NYECKOTO COJIEPKaHUsI U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBJISATh IOWCK, aHAIW3, CHUCTEMATH3AIHMI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,

OILICHUBATh IOCTOBEPHOCTHh WH(OPMAIIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEUICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33a1ad C COOJIIOJICHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH sl, TPaBOBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;



CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ ydEToMm
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypOoKaX (DU3MKHU M BO BHEYPOUHOU JIEATEITHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATH U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHON W WHINBUAYAITBHON paOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4i€Ha KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUSA 1O €€ JOCTUIKEHHMIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, PACHPENCISATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pPe3yIbTaThl COBMECTHON paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUIN pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NMPOEKTHI, OLICHUBATh HJACH C MO3UIMKU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelLIeHue;
OIICHUBAThH NMPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUKA B 0O0NACTH (PU3HKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCuU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUMH;
MCIOJIb30BaTh IPUEMBI peIeKCUU 1711 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€ PE3YNIbTATOB JE€ATEIBHOCTH;
MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B npouiecce 1O0CTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrPaMMBI IO (U3UKe AJIs
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OYyYarOLIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIH
UHTEJJIEKT, MPEANoaralonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cepsl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIbHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHKEHHIO LIEIU U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEKHUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kJjacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb chOPMUPOBAHHOCTh y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJENeH: MaTephualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBINH DJIEKTPUUECKHUM 3aps] HpU pELIeHUU
du3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SIBIEHUS (MPOILIECCHh) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE, CBOOOAHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaelcTBue Tei, auddysus, OpoyHOBCKoOE
JBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeEJl, MU3MEHEHHE 00bEMa Tel MpH HarpeBaHuU
(oxJaKJIeHUHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIU3aLus,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEXKIYy IapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3auus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, MOTEHIMaJbHAas SHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONKMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, HCIOJB3YS
¢usnyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KHWHETHYecKas DSHEeprus
XAOTUYECKOTO0 JIBUJKEHUS MOJEKYJ, CPEJHEKBaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasza, Kodp(UIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTO
JIBUTATEIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O00O3HAYeHWs U EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMHU BEITUUYUHAM;

ONMCBHIBATh HM3YYCHHBIC JJICKTPUYECKHE CBOWMCTBA BEINECTBA M JJIEKTPUYECCKUE SBIICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsisi, SJIEKTPUUYECKOE IOJIe,
HaNpsDKEHHOCTh  TI0JIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHMM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIMYUH, WX O0O3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUMHAMU;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOb3Ys (DU3MUECKHE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HbroTOHA, 3aKOH COXpaHEHHUS
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CUJI, IIPUHIUIT
pPaBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEpPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI ICHCTBHSI MAlIMH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLECCOB C
UCTOJIB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (GOPMYJIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOJKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, IMPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEpPEHUs U MCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
NOTPEIHOCTEH U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HWCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, IMpH STOM KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MIOJIyUEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYHMH B BUJIE TAOIUI U rpadUKOB, J1€1aTh BHIBOIbI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;

coOnronarh InpaBuia O€30HaCHOIO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM U IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJaOOpaTOPHOTO 000PYAOBAHMUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbI M IPUHILIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3MUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BEIUUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEUYMBYIO LEMNOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHMH Y4YeOHBIX 3aJady COBPEMEHHbIe HH(OpPMaIOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U MpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuy, MOIYYEHHOM M3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaINIo;

NPUBOUTH NMPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA TNO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieyeHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMH U TEXHUUECKUMHU yCTPOUCTBAMU, ISt
COXpPaHEHHMs 3I0POBbsI U COOJIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIaHUPOBATh paboTy
IPYMNIbI, palMOHAIBHO paclpeleNiaTh OO0f3aHHOCTH W IUIAHUPOBAaTh JEATENbHOCTh B
HECTaHJIApPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny o6yuenus B 11 kiiacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
NEeSITEIbHOCTH JIIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YYUTHIBATh TPAHHULBI TPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJENeH: TOYeUHBIN
JNIEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/ipa MPU PEeLIeHUN (PU3NIECKUX 3aa4;



pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKHA ¥ KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aHUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, WHTephepeHmus, audpakiuus U TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUUYECKUN 3apsi, Cuila TOKa, JIIEKTPUYECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIHAIIOB, SJICKTPOABHKYIIIAs CHJIA,
paboTa Toka, MHAYKLUHS MarHUTHOrO ToJs, cuia Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KATYIIKKW, YHEPTUsl JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TEpUOJ W YacToTa KoyieObaHui B
K0JIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE pACCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, TPU OMUCAHUHM IPABWILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETHUMHY C APYTUMHU BETMYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIynasc (OTOHA, MEpPUOJ ToJypacmana, JHEprus CBS3U ATOMHBIX SJep, NpU OMHCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, WX OOO3HAYCHHS U
€MHHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMUUHEI;

aHAM3UPOBATh (U3NYECKUE TPOIECCHl M SBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCTEOBATEIPHOTO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, ypaBHeHHe OHHIITeHHa 1 GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXPAaHCHHSI HMITYJIbCA, 3aKOH COXPAHCHHs DSJICKTPHUSCKOTO 3apsiia, 3aKOH COXpPaHCHUS
MacCcOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaaa, MpH 3TOM pa3Iuvarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00yacTi) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPaBJICHWE BEKTOPA WHJIYKIUU MArHUTHOTO TIOJISI MTPOBOJHHKA C TOKOM,
cuiibl Amrnepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3aBaEMOE TUIOCKUM 3€pKajiOM, TOHKOW JTMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIICOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpU 3TOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTrO OKCIEPHUMEHTa, COOMpaTh YCTaHOBKY U3
MPETIOKEHHOTO 000PYA0BAHHUS, TPOBOJAMUTD OMBIT M OPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMpaTh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYMH C UCTIOJIH30BAHUEM TIPSIMBIX H3MEPEHUM:
IPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHON 3aBHCHMOCTH
¢buznyecKkux BENWYMH B BHAE TaOMUI M TpauUKOB, JeiaThb BBIBOABI IO pe3yiabTaTam
WCCIICJIOBAHHS,

coOnroaarh mpaBuia 0€30MacHOro TpyAda MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 9SKCIEPUMEHTa, YUeOHO-UCCIIEOBATEILCKOH M MPOCKTHOW JESATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (U3UYECKOH MOJENBIO, HCIOIb3YS
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BIOMPATh (PU3HUECKYIO
MOJZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHUBATDH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJIMYHHBI,

peniaTh KayecTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HENPOTHBOPEUMBYIO IETIOUKY
paccyXIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCITIONIB30BaTh MPU  PEUICHUH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUM JUIA TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJIIPHOM HWH(OpManuy, NOTYYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHUCCKH
aHAJIM3UPOBATH NOTY4aeMyI0 HHPOPMALIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHMYECKHUX YCTPOMCTB, pa3indaTh
YCIIOBHA UX 0€30MacCHOT0 MCIIOIb30BaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKHX U 3apyOEXKHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO0 (HU3MKE B IOBCEAHEBHOW JKU3HHM IS
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOTIOICHHUS HOPM DKOJIOTHYECKOTO TOBEICHNS B OKPYKaIOIEH cpeae;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MITAaHUPOBATh padboTy
TPYNIBl, PpalMOHAIBHO pPACHPEACIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTEINBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMUBATHL BKJIaJA KaXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM
Ne ni/m Konrpoabusie IIpakruueckue (uupposbie)
NPOrpaMMsbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bubmorexa LIOK
' ABTHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K
AHHEMATHIA > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;l/(;nT.GeI:jch;L.ru 17§41b72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuoreka [IOK
' MDa30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 1 1
EKTpOCTATIR 0 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 1 1 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 4
[MPOTPAMME
11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoubnble IIpakTHyeckue (1uubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojne. IeKTpoOMarHuTHast 1 1 3 bubnmnorexa [JOK
' VHIYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
MexaHu4ecKkue U AIEKTPOMarHuTHBIE bubnmuorexa [JOK
2.1 9 1
KoJieOaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKne U dJIEKTPOMArHUTHBIC 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
2.3 Onrtuka 10 3 bubmuorexa [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

24

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

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW OITHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6mmoreka [JOK
61 Obobuaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa nudpoBLIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
dusuka — HayKa 0 IIPUPOJIE. 4-8.09
1 Hayunsie MCT(}),K bl HOEH;)HI/ISI 1 bubmorexa HOK
o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Ponb 1 MecTo (hu3MKHU B 4-8.09
5 (hopMUPOBAHUHN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHnuueckoe OIBUKCHHE. 11-15.09
3 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
A PaBHOMEPHOE TIPSMOJIMHENHOE 1 11-15.09 buGmoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE NPSMOJIMHEHHOE 1 18 -22.09 BbutGmuoreka [IOK
JIB)KEHUE https://m.edsoo.ru/ff0c372e
6 CBo0OoiHOE majicHue. Y CKOpEHHE 1 18-22.09 bubmmoreka [IOK
CBOOOHOTO T/ ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOe NBHKEHHE. 25-29.09
7 JIBr>keHHEe MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Ipunuun otHOocuTenbHOCTH ["anumest. 1 25-29.09 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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NHepuuanpHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HetoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun 2.10-6.10
9 Cyleprno3unuu cui. Bropoi 3akoH bubmmorexa [IOK
yep i + DTOP . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKA
Tperuii 3akon HeroToHa mist 2.10-6.10 bubaunorexa [IOK
10
MaTepHabHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTo TsaroteHus. Cuia 9-13.10
11 Tspkectu. [lepBas kocMuveckas bubmorexa LHOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akon ['yka. Bec 9-13.10 Bbubnumoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koddbuiment tpenus. 16-20.10
13 Cuna Czl'[ OTI/IBJIeI({I)I/Iq:I pu BnieHI/H/I bubmorexa HOK
P e https://m.edsoo.ru/ff0c3f76
TeJa B KUIAKOCTH WJIH ra3e
ITocTynaTensHoe U BpaliaTenbHOE 16-20.10
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnmnorexa [JOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
Nmnynsc MmaTepuanbHON TOYKH, 23-27.10
15 CUCTEMBI MAaTEPUAIIbHBIX TOYEK. bubnnorexka [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyNbca. PeakTHBHOE IBIYKEHUE
PaGoTta u MOIITHOCTH CHITBIL. 23-27.10
16 Kunernueckas sHeprust bubnnorexka [JOK
MaTepuaabHOW TOUKH. Teopema 00 https://m.edso0.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW SHEPTUU
17 [loTeHuumanpHas SHEPTHUsL. 6-10.11 bubnmnoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTenumanpHas SHEPTUs YIPYTro
ne(OpMUPOBAHHOI MPYKUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
MTOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHnManbHbIe U HEMOTEHIIMAIbHEIE
cuiibl. CBA3b paboThHI
HENMOTEHIUAJIBHEIX CHUJI C U3MEHEHHEM
MEXaHWYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHU

Jlaboparopnas pabota
«MccnemoBanue CBs3U pabOThI CHIIBI C
HU3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJla Ha MPUMEPE PaCTKEHUS
PE3MHOBOT'O KIyTa»

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

6-10.11

13-17.11

13-17.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

20.11-24.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

XapakTtep JBUKEHUA U
B3alMOJIECUCTBHS YaCTUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, XUIKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiectBa. [locTostHHAs ABoraapo

TemuoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illlkana remneparyp

20.11-24.11

27.11-1.12

27.11-1.12



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

Henscus

25 Uneaneusiii raz B MKT. OcHOBHOE 4-8.12 bubmnoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoI0THAs TeMIiepaTypa Kak Mepa 4-8.12

26 CpelHEe KUHETUYECKON SHEPTUuun bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 11-15.12
JlaGoparopHnas pabora 11-15.12

98 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamu COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 H3omporieccsl B HACAIBHOM ra3e v ux 18-22.12 bubimoreka [IIOK
rpaduvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHAA dHEprus 18-22.12
TEPMOJUHAMUYCCKON CUCTEMBI U

30 criocoObI €€ n3menenus. Konuuectso bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HUJIEAIbHOTO
rasa

31 Bunsl Tennonepenaun 252912 bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VYV nenbHas TEI0EMKOCTE BEIIECTBA. 25-29.12

39 KonnuecTBo TennoTsl npu bubnnorexka [JOK
Terionepenaye. AnnadbaTHbIiA https://m.edsoo.ru/ff0c5c36
npoiiecc

33 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO 8-12.01 bubnnorexka [JOK

MMPUMCHCHUC K U30IIponeccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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HeoOpatumocTh Tpo1ieccoB B 8-12.01
34 npupoze. Bropoii 3axkon bubmorexa [IOK
prpoZe. BTop https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKH

35 IMpuamun geiicteust u KITJT TerumoBoit 15-19.01 bubmoreka [IOK
MaIlIuHBI https://m.edsoo.ru/ff0c600a

36 [ukn Kapno u ero KIT 15-19.01

37 DKosornyeckue mpoodIeMbl 22-26.01
TEIUIO3HEPTETHKU

38 O6ob6uiaromuit ypok «MomnekysipHast 22-26.01 bubmmoreka [IOK
¢usnka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme 29.01- 02.02

39 «Mounekynspaas puznka. OCHOBBI bubmorexa HOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI»

40 [TapooOpa3oBaHue U KOHIEHCALHS. 29.01- 02.02 bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCUTEIIbHAS 5-9.02

41 BIAXXHOCTh Bo3ayxa. HachIeHHbIN bubmiorexa LOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraminueckue u 5-9.02
amop(dHbIe Teaa. AHU30TPOITHS
42 CBOI\/'Ip((:I”)FB KPHUCTAILIIOB }KI/Ip KHe bubmorexa HOK
P - https://m.edso00.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC
MaTepHaIbl
[1naBneHre U KpUCTATUTA3AIIHSL. 12-16.02
43 VnenbHas TEIIOTA IJIaBICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
12-16.02 b K
44 VYpaBHeHHe TEIIOBOro OanaHca nommorexa O

https://m.edsoo.ru/ff0c6820
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Onexrpuzanus Tel. JINeKTPUUECKUN

19 -23.02

45 3apsi. J(Ba BUIa 3JIEKTPHYECKHUX bubmorexa HOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHUKH, TURJICKTPUKH U 19 -23.02
46 H:JI OBOJTHUKH 3aK(I))H COXpaHCHHUS bubmorexa LHOK
yip ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3anmopeiicTBue 3aps10B. 3aKOH 26.02- 0
47 Kyinona. ToueuHslil JIEKTPUUECKU I 1.03 bubmorexa LOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTB AIEKTPHYECKOTO 26.02- 0
48 noss. [IpuHuun cynepno3unuu 1.03 bubnnoreka [JOK
BJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cwit ajekTpocTaTHaecKkoro 04-08.03
49 nosist. [lorennman. PasHocTh bubmorexa [TOK
] ' https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
[IpoBOHUKY U TUATIEKTPUKH B 04-08.03
50 3JEKTPOCTATUYECKOM I10JIe bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHUIIAEMOCTh
11-15.03 bubmmoreka [IOK
51 OnektpoémkocTh. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO 11-15.03
52 KOHJIEHCATOpa. DHEPIU 3apsKEHHOr0 Brbmmozexa [IOK
pa. JHep P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlabopaTtopHas pabota "M3mepenue 25-29.03
3IEKTPOEMKOCTH KOHAeHcaTopa'
54 [IpuHUUI NENCTBUSA U IPUMEHEHUE 25-29.03

KOHACHCATOPOB, KOMMUPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

anmapara, CTpyHHOr0 IpUHTEPA.
DneKTpocTaTHuecKas 3aluTa.
3a3emIIeHue AIEKTPOIpUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotunenue. 3akon Oma aJist
y4acTKa Lenu

01.04-05.04

56

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«M3ydeHune cMeIaHHOTO COSAMHEHUS
PE3UCTOPOBY

01.04-05.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jxoyns-Jlenna

3axon OMa 71 OJIHO#M (3aMKHYTO )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTtounnka ToKa u
€ro BHYTPEHHETO CONPOTUBIICHHS

DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX
MeTaJUIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METAJIOB OT
Temrepatypbl. CBEpXITPOBOIMMOCTh
DNEKTPUUYECKHUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB
[TonynipoBOAHUKH, X COOCTBEHHAS U

InpuMeCcHas NIpOBOJAUMOCTD. CsoiicTBa
p—n-nepexona. HOJ'IyrIpOBO,Z[HI/IKOBBIC

8-12.04

8-12.04

15-19.04

15-19.04

22-26.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

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



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

npubopHI

DIEeKTPUYECKHI TOK B pacTBOpaXx H 22-26.04
paciuiaBax 3JIEKTPOJIMTOB. bubnnoreka [HOK

62 1
DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJICKTPUYSCKHIA TOK B Ta3ax. 29.04-03.05

63 CaMoCTOSITEeIIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3pan. MoiHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue nprudopsl U 29.04-03.05

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O6o01maroIuii ypok 06-10.05 bubimoreka [IIOK

65 1
«INEKTPOIUHAMHUKA https://m.edsoo.ru/ffOc88be
KonTponbHas padboTa 1mo Teme 06-10.05

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuotexa [JOK
3JEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesepeusiii ypok. KonTpoisHast 1 13-17.05 bubnuoreka LIOK
pabora o Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
PezepBHblil ypok. O600maronuii ypok bubnuoreka [IOK

68 1 13-17.05
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



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

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U nommoreka I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIeTIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nYecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3pesaus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUUT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepwnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kimacc/ Makumes I'.J1., byxosues b.b., Hapyrun B.M. nion
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK



