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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEero oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHW K pe3yabTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit  ®Denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copepxanue mnporpaMMbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanH3alli MEKIIPEIMETHBIX
cBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMu. B Heil ompenensroTcs
OCHOBHbBIE 1IeJIM M3Y4eHUs (U3UKU Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMsl, IUIAHUPYEMbIE
pe3ybTaThl OCBOCHHUS Kypca (HU3UKU: JHMYHOCTHBIE, METalmpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

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

IpeIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwHs.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BHICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, ouonorue, pusmdeckoit reorpadueit u actponomueit. Mcnonp3oBaHue U akTHUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3NKH BHOCHUT OCHOBHOMW BKJIAJ] B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPYU BHIMOJIHEHUN UM Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KAaK BOINPOCHI KJIACCHUUYECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHMana GU3NYEeCKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKkKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHUYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3muku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHaIbHOTO MPUPOJIOTIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEeTHEro oOIero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUPOBAHHE TMPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMMCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (usnke oOBEAUHEHBI B OOUIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHMS U OCHameHus kabunera ¢usuku. Ilpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAeNsAeTCs PELIEHUIO0 PAacUETHBIX U KaueCTBEHHBbIX 3aaay. llpu stom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esoB. J[Js KauecTBEHHBIX 3a7a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOoW MOJeNu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepHaTbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSAX MHTETPHPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOTO KA. B kabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 00OPYAOBAHKE I BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCcTpanmoHHOEe 000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBHU C IMPUHITUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IMpOrpamMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHHE ISl YUEHUYECKHX MPAaKTUYECKUX padoT popMupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY M3yUEHUIO
IPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;

® Dpa3BUTHE IMPEJCTABICHUH O HAy4YHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBIICHHS C UCTIOB30BaHUEM (PH3MUECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Joctumxenne 3Tux 1eneld obecriedrBaeTcsl pelieHHeM CIeAYIOIMX 3a7ad B Ipolecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA [ OOBICHEHUS
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJad, IOJPa3yMEBAIOLIUX CaMOCTOSTEIbHOE CO3JaHue (PU3HUECKON
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIQJICHWE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEIACHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3yibTara;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha ypOBHE CpelHEro oOmiero odpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YUYHMTEb J€laeT BbIOOp IMPOBEICHUs JaOOpaTOPHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUSA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS

®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHus OKpyXkaromero mupa. Ponb
HKCIIEPUMEHTA M TEOPHH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue pusnueckux siBaeHU U nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢uszuku B (HOpMHpOBAHMM COBPEMEHHON HAay4YHOH KapTHHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

Anasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JABMKeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOro aBMkeHus. Cucrtema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBl KoopauHAT. CIloKeHUe NepeMenieHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMXKeHue. I'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, ITyTH U NEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHre cBOOOIHOTO MaIeHHs.

KpuBonuHeliHoe nBHKeHME. [[BH)KEHHE MaTepuaJbHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopamieHus. LleHTpocTpeMHuTeTbHOE YCKOPEHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: CIUIOMETp, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpEIadH.



Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, WILTIOCTPALAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocT pu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEAEIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIGHMSI — MEXIYy — MYTAMH,  I[POHJACHHBIMM  TEJIOM  3a
MOCJIEA0OBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHU MPH PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUJKOCTH.

W3yueHue ABMKEeHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ["anmuies. [lepBoiii 3akoH HbptoToHa. HEpianbHbIE CUCTEMBI
oTcuéra.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Brtopoit 3akon HeroTona s
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HbroTOHA 711 MaTepHalibHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. KoadduimenT tperns. Cruna cOnmpOTHBIICHUS
P ABUKEHUH TeJla B KUJKOCTH WM rase.

[TocTynarensHOE U BpalareibHOE ABUKEHUE A0COTIOTHO TBEPAOTO TEa.

MoOMEHT CcuiIbl OTHOCUTEIBHO OcH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO TeIA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaneHusn 6 MmexanukKe

NMnynbsc MatepuanbHOM TOUKM (T€a), CUCTEMBbl MaTepUAIbHBIX TOUYEK. MIMIynbe cuibl U
VM3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTHBHOE NBH)KEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckast sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHUHM KHHETHYECKOU
SHEPIUHU.



[TorennmanbHas sHeprus. IloTeHnManbHAsA SHEPTUS YIPYTO 1e(HOPMUPOBAHHOM MPYKUHBI.
[ToreHunanbHas 3HEpPTUs Tea BOIM3U MOBEPXHOCTH 3EMITH.

[loTeHnmanbHble WU HEMOTEHUMANbHBIE CWIbl. CBS3b pabOThl HEMOTECHIUAIBHBIX CHJ C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpOMCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: BOJAOMET, KOINEP, MPYKUHHBII
MHACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexox moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXaHWYECKOW JSHEpPruu Teia Ha
MIpUMEpPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaast puM3MKa M1 TePMOJUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUIECKOH TEOPUU U MX OTBITHOE 0OOCHOBAHWE.
bpoynosckoe gaBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BelecTBa. Mojenu CTpOEHHUsS Ta30B, >KHAKOCTEM M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KonumuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogenbs uneansHoro rasa. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KHHETHYECKON TEOpUU
ueanpHOro rasa. AOCONIOTHasg TemIeparypa Kak Mepa CpeaHell KUHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BemecTBa. ['paduyeckoe mpencraBieHne U30MPOIIECCOB: H30TEPMa,
u30Xxopa, nzodapa.

TexHU4eCKHEe yCTPOICTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu Moekysn
OPraHUYECKUX COCIUHEHUM.

OnbITbl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Moienb, WITIOCTPUPYIOIIAs TPUPOIY AABICHHS Ta3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUN 00BEMa
KOMHATBI, TaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

Hccnenopanue 3aBUCUMOCTH MEXIY IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoguHamuyeckass cucrema. BHYTpEHHsISI DHEpPrusi TEPMOAMHAMUYECKOW CHCTEMBI M
crocoObl e€ m3MeHeHus. KonudecTBo TermoTsl U pabota. BHyTpeHHssI S5HEpTUsi 0THOATOMHOTO
UJIeaIbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHUE. Y ACIbHas
TEIIOEMKOCTH BenlecTBa. Komnm4yecTBO TEMIOTh MpH TEIUIONEpeaaye.

[Tonsitne 06 anuabatHoMm mpomecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEePBOTO 3aKOHA TEPMOAMHAMUKH K m3omporeccaM. [ padudeckas naTepnperanus paboThI rasza.



Bropoii 3akon TepmoaunHamuku. HeoOpatuMocTs mpoieccoB B MpUPO/IE.

Tennossie MamuHbL. [I[puHIMIBL AelcTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TerIoBbIX MamuHax. KoaddumumenT none3noro aeictBus teruioBoi Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBUS. DKOIOTHYECKHE MPOOIeMbl TEINIOHEPT€TUKH.

TexHuueckue yCTpoilcTBAa M MPAKTUYECKOE IMPUMEHEHHUE: [JBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM CXKaTOrO BO3JyXa, HarpeBanue 3(Qupa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue yaenbHON TEeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne w KoHIeHcamws. Mcmapenune wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yxa. HacklmeHHbIi nap. YaenbHas TemioTa mapoodopa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnsl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHuYeckue YCTpOWCTBA M IMPAKTHUECKOE MPUMEHEHHE: THIPOMETP H IICHXPOMET,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPECMCHHBIX MarcpuraioB, B TOM YHUCJIC
HaHOMAaTCpHUaJiIOB, U HAHOTCXHOJIOI'UU.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenue npu moHW>KEHHOM JTaBICHUH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepeHrie OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnekTpuzauuss Ten. OJEeKTpUuuyeckud 3apsan. JlBa Bua dJIEKTPUUYECKUX 3apsiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snexTpuyeckuid  3apsia.
OnekTpuueckoe mnojae. Hampsx€HHOCTh 3iekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHUKM Hanps>KEHHOCTH DIIEKTPUUECKOTO MOJISI.

PaGora cun snextpocraruyeckoro moinsA. [loTeHmman. Pa3HOCT MOTEHIIHMATIOB.
[TpoBOTHUKY ¥ AUDIIEKTPUKH B JIEKTPOCTATHIECKOM TToJie. JludmekTpuueckasi MpOHUIIAaeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue yCTpoMcTBa M MPAKTUUECKOE NPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE DJIEKTPONpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL AEHCTBUA 3JIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEI.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MICTOUHMKM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii enu. Koporkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBJIEHUSI METAJLIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B pPACTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUS. DIEKTPOIIN3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
IIna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peoctaT, MCTOYHHUKHM TOKa, JJEKTPOHArpeBaTelbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJl, TEPMUCTOPBl M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, [JIOIIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMemaHHOe COEUHEHUE POBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne HJEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Hab6nronenue anexTponusa.

Me:xnpeamerHblie CBA3H

Nzyuenune kypca ¢usuku 0azoBoro ypoBHs B 10 Kkjacce ocyliecTBIsSieTCS € Y4ETOM
COJIEpP)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJOTHH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.



Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYCHHEM METOIOB HAyYHOTO ITO3HAHHS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOICHHE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHMM, JuHeWHas QyHKuus, mnapadona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX IPOEKLUHMHU Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOW mpupoae, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, JJCKTPUUECKUE
CBOICTBA METAJIIOB, SJICKTPOJIUTHYECKAS JUCCOIIUAIUS, TATbBAaHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUH C MCIIOB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W JIPyrue), JBUTATENhb BHYTPEHHETO CrOpaHWs, IapoBas TypOWHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  OJCKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHC
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

ITocrositHHpIE MarHuThHl. B3auMopelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moOJe€.
Bekrop marauTHONM MHAYKIMK. [IpyHIMI Cynieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTiHa TMHUI MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarautHoe 1noJjie MPOBOAHMKA ¢ TOKOM. KapThHa JMHMI MHAYKIUHM MarHMTHOTO IOJS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cwna Jlopennia, €€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne nnekTpoMarHWTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa HHIYKIUU B TPOBOJHUKE,
JBUKYIIEMCS IOCTYNAaTENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoilcTBa M MPAKTUYECKOE IPUMEHEHHE: TIOCTOSIHHbIE MAarHuThI,
AJIEKTPOMArHUTBI, MIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL,, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3auMmopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.



SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.

ITpaBuio Jlenua.

3aBUCUMOCTD 3JICKTPOABUKYILEH CHIIbI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO MOJIsI KATYIIKA C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue Kojebanusa. [apmonuueckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTiyecknii MasTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjieOanui. [IpeBpaieHue sHEpruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

KoneGarenbupiit  kKOoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKAYy MEXaHWYSCKUMHU W DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJI€OaTEIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaroMKX KojeOaHUAX. BbIHYX/I€HHbIE MEXaHUYECKUE KoJeOaHusl.
Pe3onanc. BeiHYXIEHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHNS.

Ilepemennbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOIEHUE DIEKTPUYECKONH DHEPIHH.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOACTBE dJeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB Kosie0aTeNnbHOM CUCTEMBI (IPYKHUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcmumnorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOH/JIEHCATOopA.

Mopenb TUHUY AIIEKTPOIEpPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBaHue 3aBUCUMOCTHY TIEPHOA MAJBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne NEepeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumMHble 60JIHbL

MexaHnueckue BOJIHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHBL [lomepeunple W mpojonbHble BONHBL WHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.



DNEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3IyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHtauusi BektopoB E, B, V B smekTpomarHutHOM BoJjiHEe. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbI.

TexHu4eckue yCTpOWCTBAa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIbTPa3BYKOBAasl IMATHOCTUKA B TEXHHKE W MEIULMHE, pajap, pPajaHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenune otpakeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OJAHOPOIAHOMN Cperie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme M300pakeHUl B IJIOCKOM
3epKaie.

[Ipemomnienne cBeta. 3aKOHBI MPEIIOMJICHUS CBeTa. AOCONIOTHBIA  TIOKa3aTellb
npenomieHus. [lonHnoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparonue W pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHJIa TOHKOW NHH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T'€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. WHrepdepenius cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
pemeETKa, TOISTPOUSI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHHe, OTpakeHHWE W MpeloMieHHe cBeTa. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.



HabGmronenue aucrnepcuu cBera.
[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.
[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne noka3aress IpeIoMICHHUS CTEKJIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.
Pa3nes 6. OcHOBBI cielIHAJILHOM T€OPHH OTHOCUTEIbHOCTH
['paHuLBl TPUMEHMMOCTH KIIACCMYECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIA CKOPOCTH CBE€Ta B BaKyyMme, [PUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEICHUE BPEMEHU U COKPAILIEHUE JJIUHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPrUs IOKOSL.
Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu GoTOHA C €r0 YaCTOTON. DHEPTUs U UMITYIIbC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. Ypasuenue DitHmreitna 1 pororddekra. «KpacHas rpanuma» Gorosdpdexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpONCTBA M MpaKTHUYECKOe MNpuUMEHeHHe: (PoTo3neMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®Dotod3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeHero Gotodddexra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesHuto o -uactuul. IlmanerapHas
Mozenb atoMa. [Tocrynatsl bopa. M3nyuenue u normioieHne GOTOHOB MpHU MEPEXOAE aToma C
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpPIHHM aroma
BOJIOpOJA.
BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JTyuEHHE.
TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHalu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nHelvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHS  sjpa. OTtkpbITHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpeneneHno cocraBa paaAuo0akKTUBHOIO M3JIyUEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3IydeHus. BnusHue pagnoakTHBHOCTH HA KUBbIE OPTraHU3MBI.



OtkpeiTHEe TIpoTOHa W HeWTpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['aMma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii  peaktop. Tepmosnepusiii cuHTe3. I[Ipobirembl W TMEPCIEKTUBBI  SACPHOU
JHEPreTUKU. DKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

DnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.

OynnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHHUYEeCKHEe yCTpPONCTBA U IPAKTHYECKOE NPUMEHEHHE: I03UMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IOCJIe0BaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. COBpEMEHHbBIE IPEACTABICHUS O
IPOUCXO0XKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTarnbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenue n neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanme ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M € UCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEJICNICHUs MOJIOKEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THUYECKON cdepax JesATEJbHOCTH 4YeIOBEKa, poJlib W MeCTO (U3UKM W acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3MUECKOW Teopurn B (HOPMHPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOLE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce ocCymecTBIsieTCS C YYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYyHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJECHHE,
SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMH HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JEMEHTAPHBIX (DYHKITHIA,
IPU3HAKU OJ00HS TPEYTOJIbHUKOB, ONPEIEeHNE IIIOAaIU INIOCKUX GUryp u o0bEMa Tel.

buonoeusn: snextpuyeckue SBICHUS B JKUBOM MpHpoJe, KojeOaTelbHbIE IBUKCHUS B
JKUBOM NPHUPOJE, ONTUYECKUE SIBICHUS B JKMBOM IIPUPOJE, ACHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJUIM4ecKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPAIbHBINA aHAJIH3.

lI'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (GoTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPACECHUN.

Texnonozcusn: MTMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIlb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHero obmiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIIbHBIX PE3YJIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yabTaThl OCBOCHHUS yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAlWW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM POCCHHCKOTO  OOIlecTBa,
pacHIMpEeHHE JKU3HEHHOTO ONbITa U ONbITa AEATEIBHOCTH B MPOLECCE peaiu3aluid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOYYaIOIIeTOCs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHATHE TPAJUIHUOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON TPaXKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCUUCKUX
yU4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIIEHHWBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHHs, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B E€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEero;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIFOYAs 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:



UHTEpEeC K pa3muuHbiM chepaM MmpoPecCHOHANBHONU ACSITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHME TJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IUIAHUPOBAHUE U OCYLICCTBICHUE JEUCTBUM B OKPYKAIOILIEH Cpele Ha OCHOBE 3HAHMSA
1eNnel yCTOMYMBOro pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHre OIbITa JIEATEIBHOCTH OKOJIOTHMYECKOW HAmNpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

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

OCO3HaHHE IIEHHOCTU HAYyYHOU JIeATENbHOCTH, TOTOBHOCTh B MpPOIECCe M3YUYECHUS (DU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIIBHOCTh HHIMBUYaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATBI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornyeckne AeHCTBUA:

CaMOCTOSITENILHO  (DOPMYJITHMPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl K KPUTESPHH UX TIOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPHBACMBIX (PU3NUYCCKUX SBICHUSIX;

pa3pabarbeIBaTh TUIAH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIHOCTH, OIEHUBATH COOTBETCTBHE PE3YJbTATOB MM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCJIOBHSX pPEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBarebCckue AeHCTBYA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHATHSIMH W METOAaMH (pU3UYecKoi
HAYKU;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIILCKON M MPOCKTHON JESITeTLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS;

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIlNH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsAX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUNOoTe3y €€ pelleHHs, HaXOJUTh apTryMEHTHhI IS JIOKa3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJE€ peUIeHHS 3aJaud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOW NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEACITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;



BBIJIBUTaTh HOBBIC UJIEU, IIPEAIAraTh OPUTMHAJIBHBIC ITOAXObI U PEILICHMUS;

CTaBUTb IPOOJIEMBI U 33JjaUH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HaBbIKAMH MNOJYy4YeHUs MH(OpManK (HU3NYECKOTO COJAEpPKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSATENIIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMAaTH3alUl0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PECYpCOCOEepeKeH s, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COJAEP)KaHUS B pasiMYHbIX (opmarax ¢ y4EToM
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayIAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEJICTaBJICHNS U BU3YyaJIU3aL1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH 1S TEIFHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUYalbHOU padOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBUM, PACOPENCISITH POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUYECKOE TIOBEJEHHUE B pPa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENBHYIO NEATEIBHOCTh B 00JacTu (QU3UMKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW padoThl € Y4ETOM HUMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIcHuE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUKA B 00NACTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJICTh HABBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

IPUHUMATh ce0s, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B mporecce OCTHXKEHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuero oOpa3oBaHusi y oOydarOLIMXCsl COBEPILIEHCTBYETCS 3MOLIMOHAIbHBIN
MHTEJUICKT, MPEAINOoaralouuii copMHUPOBAHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPaBJICHUS PAa3BUTHUS COOCTBEHHOH SMOIIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIONIEH CHOCOOHOCTH MOHMMATH SMOIIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBATh €0 IIPU OCYIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U Pa3peliaTh KOHMIMKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
JEATEIbHOCTH JIIOEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN IEKTPUYECKUH 3aps] NPHU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIAPHO-KUHETUYECKON TEOPUHM CTPOCHUS BEILIECTBA U DJIEKTPOJUHAMHUKHU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MIBUKEHHE, CBOOOJHOE MaJEeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaedcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell NMpHU HarpeBaHUU
(oxJakJIeHUHN ), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHJCHCAIMs, TUIaBJIeHHe, KpUCTaJUIU3allus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBINICHUE JAaBJICHUS ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM
CcOCyJlie, CBA3b MEXIY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMO/ICHCTBUE 3aPSI0B;

OIMCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIOJIB3Ys (PU3UUYECKUE BEIWYMHBI: KOOPIUHATA,
IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIa, UMITYJIbC Teld, KHHETHYeCKast
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3WYECKUHA CMBICT HCIOJIB3YEMbIX BEJHYUH, HX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONKUCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS, HWCIOJIb3Ys
¢u3nueckue BENMYMHBL: JIABJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAaO0THUYECKOr0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO



TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KO3(QQHUIMEHT MOJE3HOrO JeHCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIONIb3YEMbIX BEINYMH,
uX OOO3HAYCHHMS W EIMHMLBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh HU3YYEHHbIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YS (PU3NYECKUE BEIUYUHBL: IIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOe IoJe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHMIIBI;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C IPYTUMHU BEIIMYMHAMUY;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHLUII CYNEPIIO3UIUN CUII, TPUHLIUIL
paBHOIIPABUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEIHEH KHHETHMYECKOW SHEPIHMH TEILUIOBOTO JABUKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIoBUS UX O€30M1aCHOI0 UCIOIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHl 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHHM W MPOIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHWUH, TpU O3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMAIbHBII CIOCOO HM3MEPEHUS W MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
MOTPEUTHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIy (U3MUECKUMH BEITMYMHAMH C HCIOJIh30BAHHUEM
OpsIMBIX  M3MEPEHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATHh PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIHUI] U IpadUKOB, JeNIaTh BBIBOJbI
10 pe3yJIbTaTaM UCCIIEN0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOrO TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM U  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUs;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUecKOW MOJENbl0, HCHOIb3Ys
¢du3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOUpATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HaUeHUs (PU3NUECKON BEIUUYNHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTHUECKU HENPOTHUBOPEYMBYIO LEMNOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBJICHNUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OpPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU M IPEACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOT0 TOBE/ICHUS B OKpYXKalollei cpene;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIEH, TUIaHUPOBATh paboTy
TPYMNIbl, palMOHAIBHO paclpelneNiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B



HECTAaHAAPTHBIX CUTYallUsAX, aJeKBATHO OICHMBATH BKJAJ Ka)KJOTO U3 yYaCTHHKOB TPYIIIHI B
pelieHne paccMaTpuBaeMoOl POOIEMBI.

K konmy o6yuenus B 11 kJjacce mpeaMeTHbIE pe3yiIbTaThl HA 6a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poiib U MeCcTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHIl, B IMPAKTHUECKOI
JeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJENe: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETAa, TOUEUYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3NYECKHE SBJICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYLIUIICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJNSIpU3aLUi CBeTa, JUCIEPCUsl CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHME BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, CHja TOKa, DIEKTPUYECKOE
HaNpPsDKEHUE, SJIEKTPHUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIHANIOB, JIEKTPOIBIKYIIAS CUIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnoJjs, cuwia Awmmepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOTO0 M MArHUTHOTO IOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIEOATEIbHOM KOHTYpE, 3apsil U CHJjla TOKa B IPOIECCE TAPMOHUYECKUX AIICKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujila JMH3bI, MpPU OMUCAHUHM MPABHILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS U IPOLECCHI, HCIONb3Yys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ TNoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, NpPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIWYMH, HUX OOO3HAYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BETUYHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLIMIBL 3akoH OMa, 3aKOHBl IOCIEAOBATENbHOIO M  IMAPAUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHEMHOTO PacIpPOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OHHmTEWHAa I (oTod(d(deKTa, 3aKOH COXPAHEHUS DOSHEPruu, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4YMciia, MOCTylaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAKEHHE U YCJIOBHS (TpaHULIBL,
00JyacTi) IPUMEHUMOCTH;

OINpPEACIIATh HAIpaBJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS IPOBOAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/IaBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JTMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HCCIIEOBAHUIO (U3NYECKUX SBJIEHUN M MPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (GOpPMYIHPOBATh
npoOnemMy/3amady W TUNOTE3y y4yeOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;



OCYILIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEpPEHHUS (PHU3UUYECKUX BEIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBII CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3y/IbTAThl MOJYYEHHONH 3aBHCHMOCTH
(Gu3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEJOBAHNS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOrO SKCHEPHMEHTa, YyueOHO-HCCIEJOBAaTENbCKONM U  IMPOEKTHOW JESATEIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYyAOBaHUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIOJIb3Ys
(u3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBHsI 3a7jaudl BEIOUPATh (PU3NYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOT O 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAMBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEHOYKY
paccyXIeHUI ¢ OOpoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABJICHMUS;

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYCHHOW W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMaLUIO;

OOBSICHATH IPUHIUITBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MPHU 0OpalleHUH ¢ TPUOOPaMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, JUIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpyOIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, aJ€KBATHO OLICHHMBATH BKJIAJ KaXKIOIO U3 YYACTHUKOB IPYIILI B
peleHre paccMaTpuBaeMOi IPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuecTBo 4acoB
e HanmeHnoBanue S eKTpORHBIE
n/n PA3AEIOn H TEM Bcero Kourpoasusre (uudpossbie)
NporpamMMbl padoThI
o0pa3oBaTte/ibHbIE
pecypchl
11 du3nKa U METOIbI 2 0 but6mmoreka [IOK
HAYYHOT'O MIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
bubnmnoreka [JOK
2.1 Kusemarika > 0 https://m.edS(])lo.ru/7f41bf72
bubnmoreka [JOK
22 Jlunanka ! 0 https://m.edS(])lo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS B 6 1 bubnuotexa [JOK
' MEXaHUKe 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

Wroro no pazmeny 18
31 OCHOBBI MOJIEKYJISIPHO- 9 0 bubnuorexa [JOK
KHHETUYECKOW TeOpuun https://m.edsoo.ru/7f41bf72
392 OCHOBBI 10 1 bubnuorexa [JOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/7f41bf72
33 seneorsa dwosme 5 0 Bubmorera LIOK
https://m.edsoo.ru/7f41bf72
Mepex0/1bl
Wroro no pazueny 24
bubnmoreka [JOK
4.1 DIEKTPOCTATHKA 10 0 https://m.edsg).ru/7f41bf72
[TocTrosaHHbII
47 JIEKTPUYECKUI TOK. 12 1 Bbu6muotexa [JOK
Toku B pa3anuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68 3
[10 ITPOIT'PAMME
11 KUIACC
KoJsn4yecTBo 4yacos
Ne HaunmeHoBanue KoHTpobHbIE DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bcero (undposbie)
NporpaMmsi padoTsI 00pazoBaTeLHbIE
pecypcebl
11 gferfﬁfﬁfrﬁﬁﬁiaﬂ 11 1 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
WHTYKITHS
Hroro no paszneny 11
21 nextpowanmme 9 ) buGaoresa LIOK
https://m.edsoo.ru/7f41c97c
KoseOaHus
22 nextpouanme 5 ) buGaorexa LIOK
BOMHbL https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
23 Onuia 10 https://m.edsc]i).ru/7f41c97c
Hroro no pazneny 24
31 OCHOBBI CTIeITUaTLHON bubmuoreka [{OK
TEOPHUU OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 4
41 DJIEeMEHTHI KBAHTOBOM 6 bubnuoteka [JOK
OIITUKHU https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmmorexa HOK

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



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

bu6muoreka [IOK
4.3 ATOMHOC /1p0 > https://m.edS(I)lo.ru/7f41097c
Wroro no pazneny 15
51 DNeMEeHThI aCTPOHOMHUH U 7 bubnmoreka [JOK
acTpo(U3HKH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
6.1 O6o06maromee 4 bu6nmoreka [IOK
MIOBTOPCHUE https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

~N o o1 B~

KoaunuyecTBo 4acoB

Tema ypoka

®dusnka — Hayka o npupoje. Hayunbie MeTo bl
[IO3HAHUS OKPY’KAIOILIEro MUpa

Poine 1 MecTo Gpu3nKu B OpMHUPOBAHUN COBPEMEHHOMN
Hay4YHOW KapTUHBI MHpPA, B IPAKTUYECKOU
NEeITEeIbHOCTH JII0IEH

Mexanuueckoe JABHUXXCHHUC. OTHOCUTEIBHOCTH
MEXaHU4eCKOTo IBMKeHus. [lepemerienue, CKOpocTh,
YCKOpEeHHe

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBH)KCHUE
CBoOoaHoe magenue. Y cKopeHrue cBOOOHOTO MaieHUs
KpuBonunelinoe asnxenue. J[BrmxeHne MmaTepuaabHON
TOYKH IO OKPY>KHOCTH

[Tpuniun otHocuTenbHOcTH ['anunes. MHepimanbHbie
cucremsl orcuera. [lepBriit 3akoH HproToHa

Bcero

L

[

Konrtpoin
HbIC
padoTsI

10
11

Macca tena. Cuina. [IpuHIun cyneprno3unuu cul.
Bropoii 3axkoH HeroTOoHA 17151 MarepuaabHON TOUKH

Tperuii 3akoH HproTOHA 11 MareprabHBIX TOYEK

3akoH BceMHUpHOTO TAroteHus. Cuna tsokectu. [lepsast
KOCMMYECKasi CKOPOCTh

12

13

14

Cwuita ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. Koadpduuuent tpenus. Cuna
COIIPOTHBIIEHUS NIPU JBW)KEHUH TeJa B KUAKOCTU WIN
rase

[ToctynarensHO€ 1 BpalareibHOE ABUKEHHUE
abcomoTHO TBEPOTO Tena. MomeHT cuibl. [lnedo cuibl.

RIS



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

VYcnoBusi paBHOBecHs TBEPIOTO Tea

15

Nmnynbc maTepruanbHOM TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMIynbe cuibl. 3aKOH
COXpaHEHHUS UMITyJIbca. PeakTHBHOE NBUKEHHE

16

Pabora n moutHoCTh cuibl. Knnetnueckas sHeprust
MarepuaibHOi Touku. Teopema 06 U3MeHeHHH
KMHETUYECKOW DHEPIUU

17

ITorenunanbHas 3Heprus. [loreHnnanbHas 3Heprus
yrpyro n1ehopMHUpOBaHHOM MpyKkuHBIL. [loTeHIManbHas
SHEprus Tesia BOJU3U MOBEPXHOCTH 3eMJIIU

18

19

HOTGHHI/I&]’IBHHC N HCIIOTCHUUAJIbHBIC CHJIIbI. CB13b
paGOTBI HCIMMOTCHIMAJIBbHBIX CHUJI C UBMCHCHHUECM
MEXaHNYECKOU OHEPIUU CUCTEMBI TCII. 3akoH
COXpaHCHHA MEXaHHYISCKOM OHCPIrun

JlaboparopHas padota «lccrnenoBanue cBS3M pabOTHI
CUJIBI C U3BMEHEHUEM MEXaHMYECKOM SHEPrUu Tella Ha
MIpUMepe PACTSKEHHUS] PE3HHOBOTO XKT'yTa»

20

21

KonTponbnas pabota no teme «KunemaTtuka.
Jlunamuka. 3aKOHbI COXPAHEHHUS B MEXaHHUKE)
OCHOBHBIE MOJO0XKEHUS MOJIEKYJIIPHO-KMHETUYECKOM
teopuu. bpoyHoBckoe aBmxkenue. Auddysus

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. MoJienu CTpOeHus ra3oB, KUIKOCTEN U
TBEPJIBIX TEIl

23

24
25

26

27
28

Macca monekyi. KonnuectBo BemectBa. [loctosiHHas
ABorazpo

TemuoBoe paBHOBecue. Temmeparypa u €€ U3MepeHue.
[IIxana remneparyp Llenscus

Wneanphbiii raz3 B MKT. OcnoBHoe ypaBHenne MKT
AOcoitoTHas TeMIiepaTypa Kak Mmepa cpeaHeit
KMHETUYECKOW SHEPTUU IBUIKEHUS MOJIEKYIL.
VYpaBHenne MeHneneeBa-Kianelipona

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH
MEXJly TapaMeTPaMU COCTOSHUS PA3pEKEHHOTO ra3ay

29

30

31
32

N3omporieccsl B uaeanbHOM raze u ux rpaduueckoe
MpeACTaBICHUE

BuyTpeHHss 3Heprust TEpMOAMHAMUYECKOW CUCTEMBI U
crnocoObI €€ n3Menenns. Koan4yecTBo TEMIOTHL U
pabota. BHyTpeHHsIsl S5HepTrus 0AHOATOMHOTO
HJIeaILHOro Tasa

Bunael Terionepenaun

VnenbHas TEMIOEMKOCTH BemecTBa. KonnaecTBo
TEIUIOTHI MPH TeTIonepenade. AnuabaTHbIN mpoiecc

33
34

HepBBIfI 3aKOH TCPMOJUHAMUKHA U €0 IPUMCHCHUC K
nusomnponeccam

HeoOpatumocTs npornieccoB B mpupoae. Bropoii 3akon




TEPMOIUHAMUKN

35 [Tpunnun neticteust u KT TemioBoit ManmmHe 1

36 Huxn Kapno u ero KITJI 1

37 DKoJoru4eckue npoOIeMbl TEII03HEPTETUKH 1

38 O6o0maromuii ypok «MonekynsapHas pusruka. OCHOBBI 1
TEPMOAMHAMHKI

39 KonTponbnas pabota no teme «MosekyinspHas pu3uKa. 1
OCHOBBI TEPMOAMHAMUKH

40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue u 1
KHUIICHUE

41 AOCOII0THAS M OTHOCUTENbHAS BIAYKHOCTh BO3yXa. 1
Hacsiennsiit nap
Teépnoe Teno. Kpucrannmnyeckue u amopdHbie Tena.

42 AHM30TPONHUS CBOMCTB KpUCTAILIOB. JKukue 1
kpuctayibl. COBPEMEHHBIE MaTEePHAIIBI

43 [TnaBneHne u KpucTauM3anms. Y AelIbHAS TETUIOTa 1
raBnenus. CyOaumarus

44 YpaBHeHHe TEMI0BOro 6amaHca 1

45 DnexTpu3alus Tell. DIeKTpudYecKuil 3aps. /[Ba Buma 1
ANEKTPUUYECKUX 3apsIOB

16 [TpoBOAHMKY, TUINEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH 1
COXPAHCHHUS IEKTPUICCKOTO 3apsia

47 BSaI/IMOHef/'ICTBE/Ie 3apsnoB. 3akoH Kynona. ToueuHsrii 1
AIIEKTPUYECKUH 3apsij
Hanpspox€nnocts anexkrpudeckoro nosis. IIpuHuumn

48 CYNEPHO3ULINU ICKTPUUECKUX ToJIeH. JInHumM 1
HANPsLKEHHOCTH

49 PaGora cun sanektpocraruueckoro mosis. [ToTenmuan. 1
Pa3HocTts moTeHIuaios

50 [TpOBOAHUKY M TUAJIEKTPUKH B IIEKTPOCTATUYECKOM 1
noJte. J{uanekTpudeckast IpoOHUIIAeMOCTh

o1 Onextpoémkoctb. Konaencarop 1

59 DIEKTPOEMKOCTD IJIOCKOTO KOHACHCATOPA. DHEPTHs 1
3apsHKEHHOTO KOHAEHCAaTopa

53 J'Ia60paT0pHa;1' 'pa60Ta "N3mepeHue 21eKTpOEMKOCTH 1
KOHJICHCATOPA
[TpuHIIMTT NEWCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,

54 KOMMPOBAJIBHOTO afmapara, CTpPyHHOTO IPUHTEPA. 1
DJIeKTpOCTaTHYECKAs 3alluTa. 3a3eMIICHUE
3JIEKTPOIIPUOOPOB
DIJIEKTPUYECKUH TOK, YCIOBUS €T0 CYIIECTBOBAHUS.

55 ITocrosiHubI TOK. Cuna Toka. Hanpsixenue. 1
Comnporusnenue. 3akoH OMa U1l yqacTKa LENH
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE

56 coeZIMHEHUe NMPOBOIHUKOB. JlabopaTopHas pabora 1

«HSy‘I@HHG CMCHIAHHOT'O COCIUHCHU S PE3UCTOPOB»




PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH

57 1
Jxoynsa-Jlenna
3axon OMa 1)1 [TOJIHOM (3aMKHYTOM) 2JIEKTPUYECKOM
59 uenu. Koporkoe 3ambikanue. JlabopatopHas pabora 1
«3mepenune D/IC ucToyHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS»
DJeKTpOHHAs MPOBOAMMOCTD TBEP/IBIX METAILIOB.
59 3aBHUCHUMOCTbH CONPOTUBIICHUS METAJIIIOB OT 1
TeMieparypbl. CBEpXIPOBOAMMOCTh
60 DnexTpuyeckuil Tok B Bakyyme. CBoiicTBa 1
ANEKTPOHHBIX IMYYKOB
[TonmynpoBoaHMKY, UX COOCTBEHHAs U IPUMECHAs
61 npoBoguMocTh. CBOMCTBa p—N-TIepexo/a. 1
[TorynpoBOTHUKOBEIE PUOOPHI
DJEeKTpUUYECKUIA TOK B paCTBOpaX U paciuiaBax
62 ANEKTPOJIUTOB. DIEKTPOIUTUICCKAS IUCCOIHALIS. 1
DnekTponu3
63 DnexkTpuyeckuil Tok B razax. CaMoCTOSATENbHBIN U 1
HECAMOCTOSATENbHBIN pa3psn. Monnus. 1lnazma
DneKkTpuyecKre MpruOOpbl U YCTPOMCTBA U HX
64 MpakTHYecKoe npuMeHenue. [IpaBuina TeXHUKH 1
0e30macHOCTH
65 O6o0maromuit ypok «JIeKTPOAMHAMHUKAY 1
KonTponbHas padoTa no Teme «JIeKTpOCTaTHKA.
66 [TocTosiHHBIM 1eKTpUYecKuit TOK. TOKH B pa3MuYHbBIX 1 1
cpenax» /Beepoccuiickas mpoBepouHasi padboTa mpu
MPOBEJICHUU Ha OyMa)KHOM HOCHUTEIE
67 '1‘)63epBHI>II\/JI ypok. KontposnbHas paborta o reme 1
DnekTpoanHaMuKa"
68 PezepBHblit ypok. O6o0matonuii ypok no remam 10 1
KJjlacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
11 KJIIACC
KosmnuecTBo yacos
Ne ni/m Tema ypoka Kourpo.,
Bcero HbIE
padoThI
B3anmopeiictBre TokoB. MarautHoe none. MHayknms
1 MarHUTHOTO oS, [IpUHIUT Cyneprno3uiinii MarHUTHBIX 1
TIOJIEH.
5 MarnuTtHO€e noje npoBoJHUKa ¢ TOKOM. Crita Amriepa. 1
DNEKTPOU3MEPUTENbHBIE PUOOPBHI.
3 JlaGopatopHas padota Nel «Habmonenue neicTBus 1
MarHUTHOT'O TIOJISl Ha TOK».
4 JlelicTBME€ MAarHUTHOTO TOJISI HA JBHXKYIIYHOCS 1




3apspkeHHyro yactuiyy. Cuia Jlopenua.

MarauTHbIE CBOMCTBA BelllecTBa. Pelenue 3aay Ha

5
pacuet cuit Amnepa u Jlopenua.

6 OTKpBITHE 3JIEKTPOMArHUTHON MHAYKIMUA. MarHuTHBIN
notok. [IpaBuio Jlenia.

7 JlaGopaTtopnas padora Ne2 «MccnenoBanue siBISHUS
AJIIEKTPOMATHUTHON UHAYKITUN
3aKoH 3JieKTpoMarHuTHOW uHaykuuu. IJ1C uHayKIuu B

8 JIBUKYIIMXCS MPOBOAHUKAX. CaMOMHIYKIIHUS.
NHAYyKTUBHOCTD.

9 DHeprus MeKTPOMarHuTHOTO MOJIsl. DIEKTPOMarHUTHOE
noJe

10 Pemenue 3a1a4 no Teme «3I€KTPOMarHeTU3M»»

11 KontponbHas padora Nel mo reme «MarHuTHoe 1oie.
DJIEKTPOMAarHuTHasE UHIYKIUS»

12 Mexannueckue xonebanus. CBoOOIHbBIE KOJIEOAHUS.
MaremaTuuecKkuii MasiTHUK.

13 l'apmonnueckue konedanus. AMIUIUTYAQ, IEPUOI,
qyacToTa, (ha3a KoseOaHUi.

14 JlaboparopHas pabota Ne3 «Omnpenenenue ycKopeHuUs
CBOOOHOTO MAJACHUS TP MOMOIIK MasTHUKA

15 Broinyxxnennsie koneOanusi. Pezonanc. Perenue 3agau
Ha pacueT XapaKTEPUCTHK KOJeOaHUH.

16 DnexkTpoMarHuTHeIE Kosiebanust. CBOOOIHBIC KOJeOaHus
B K0JIe0aTEIbHOM KOHTYpE.

17 CBOOOIHBIE IEKTPOMArHUTHbIE KoJieOaHus. Y paBHEHNUS,
OIMCHIBAIOIIUE CBOOOIHBIE ANEKTPUUECKUE KOJIeOaHUsI.
[lepemeHHBIH 371EKTPUUECKUI TOK. AKTUBHOE

18 conpotuBiieHne. KoHaeHcaTop 1 KaTyuika B LeTH
MEPEMEHHOTO TOKa. J[efCTBYIOIINE 3HAYECHUS CUJIbI TOKA
U HarpskeHus1. MOIHOCTE B LIENU NTEPEMEHHOTO TOKA.
BoinykeHHBIE 2IEKTPOMAarHUTHBIC KOJIeOaHus!.

19 Pe3onanc B anexktpuueckoil nenu. Pemenue 3agaq
«Konebanus».

20 KonTposasnas padora Ne2 no teme «KosebaHus».

21 ['enepaTop 31eKTpUUECKOro ToKa. DiIeMeHTapHas TEOpHs
Tparcopmaropa.

29 [TpousBocTBO, Mepenaya u NoTpedeHue
JIEKTPOIHEPTHH.

23 Bomnnogeie siBinenus. [lonepeunsie u mpoaoabHbBIE BOJHEI.
CkopocTb pacupocTpaHeHus! BOJIHBIL. JIJIMHA BOJHBIL.

24 YpaBHeHUE rapMOHUYECKOH OeryIeil BOJHbI. DHEeprus
BOJIHBI.

25 3ByKoBbI€ BOJHBI. IHTepdepeHus 1 qudpakius BOJH.

26 DneKkTpoMarHuTHoe noje. Buxpesoe anekrpudeckoe

I10JIC. aﬂeKTpOMaFHI/ITHBIe BOJIHBI.




Nzo6perenue paguo A. C. ITonoeiM. [TpuHIUTIEI

27 1
paguoCBsi3u
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. /nana3on

28 AJICKTPOMArHUTHBIX M3yUYEeHUN U UX TIPAKTHICCKOE 1
MIpUMEHEHUE.

29 Pannomokanus, TeJI€BUICHUE, COTOBAs CBA3b. 1

30 Pemenue 3amau «BoaHBD). 1

31 KonTponsHas padora Ne3 mo teme "BosHbr" 1

30 Cger. CxopocTth cBeTa. PacnipocTpaneHue cBera. 1
[Ipunnun I'tolirenca. 3akoH OTpakKeHUs CBETA.

33 3akoH npenomiieHus ceera. [lonHoe BHyTpeHHEe 1
OTpakeHHE CBETA.

34 JlaGopaTtopHnas pabora Ne4 «M3mepeHue mokasaress 1
MPEJIOMIICHUS CTEKIIA»

35 Jlunza. [TocTpoenne nzoOpaxeHuit B auH3e. ONTuyeckue 1
IPUOOPHI.

36 Pemenue 3agau «@opMyiia TOHKOW JTUH3bI. Y BEIHUEHUE 1
JIUH3BDY

37 JlabGopaTtopnas padota Ne5 «Ornpesenenne onTuIecKon 1
CUJIBI 1 JOKYCHOTO PacCCTOSIHUSA COOUPAIOIIEH JTMH3bD)

38 Caer Kak 3JIeKTpoMarHuTHast BojHa. /lucnepcus cera. 1
WuTepdepenius ceera. KorepeHTHOCTS.

39 Hudpakmus ceera. JludpakimonHas pemérka 1

40 ﬂa6opaTvopHaﬂ pabota Ne6 «Omnpenenenre ATUHBI 1
CBETOBOI BOJIHBI»

41 [TonepedyHocTh cBETOBBIX BOJIH. [lomsipu3anus ceera 1
[IpoctpanctBo u Bpems B CTO. Iloctynatsl Teopun

42 OTHOCHUTENbHOCTH. [ [pMHIIMT OTHOCUTENBHOCTH 1
OitHmreiiHa. [1ocTosTHCTBO CKOPOCTH CBETA.
PenaruBuctckas tuHaMuka. DHEPTUsi U UMITYJIbC

43 cBOOOTHOM yacTuIlbl. CBSI3b MAcChl U DHEPTUU 1
CBOOOHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI.
Bunel u3nydenuii u cnextpos. JlabopaTtopHas pabota

44 Ne7 «HaOsroeHne CILIONIHOTO U JIMHENYATOIO 1
CIIEKTPOB»

45 [[Ixana s3nekTpoMarHuTHBIX BOJH. [IpakTHueckoe 1
MIPUMEHEHHUE AIEKTPOMArHUTHOTO U3ITYICHHS.

46 Pemenue 3agau «OnTukay 1

47 KonTponbhas pabota «Ontuka. OCHOBBI criennaibHON 1
TEOPUH OTHOCUTEIBHOCTH
I'mnore3za M. IInanka o kBanrax. [locrostnnas [lnanka.

48 ®otoadppext. Onbitel A. I'. CToneroBa, 3aKOHBI 1
dotorddekra. YpaBHeHue A. DUHIITEHHA IS
dororddexra.

49 ®otonsl. ['nnoresa ge bpoiss 0 BOTHOBBIX CBOMCTBAX 1

yactull. KopnyckynsipHO-BOJHOBOM ayanu3M. /laBneHue




CBCTa.

Pemenue 3amau «3akonsl CTosieTOBA. Y paBHEHUE

>0 Onnmreitnay. [Ipumenenne poroaddexra. .

o1 Crpoenue atoma. OnbiThl Pesepdopaa. 1

52 KganToBsie noctynarsl bopa. Moaens aroma Bogopoaa 1
o bopy. Tpynnoctu teopuu bopa.

53 YCTpoiCTBO U TPUMEHEHHUE J1a3€POB. 1

54 Mertoabl HaOMIOEHUS U PETUCTPALIUU HIIEMEHTaPHbBIX 1
YaCTHIL.

55 OTtkpeiTHE paguoakTUBHOCTU. Anb(da-, 6eTa- u ramma 1
U3JTyYEHHUE.

56 PanunoaktuBHbIE peBpaleHus. 3aKOH paIiOaKTUBHOTO 1
pacmaja.

57 N3oronbl. OTKpbITHE HEUTPOHA. 1
[IpoToHHO-HENUTPOHHASI MOIETH CTPOCHHS ATOMHOTO

58 sapa. Snepubie cuitbl. JleekT Mace U SHEPTHs CBSI3U 1
HYKJIOHOB B sIJIpe€.

59 HnepHLEe peakuu. DHEPreTUUECKUN BBIXO/ SIEPHBIX 1
peaKIuii.

60 Henenue u cuntes saep. Llenubie peakuuu. fAnepHbliii 1
peakTop
TepmosinepHbie peakiuu. [Ipumenenue saepHon

61 sHepruu. buonorunyeckoe AeicTBre paaloaKTUBHOTO 1
W3IIy49CHHUSI.
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTtoap! HAOIIONEHUS ¥ PETUCTPALIMH SIEMEHTAPHBIX

62 yactull. Kpyrstii cron «@yHnameHTanbHbIE 1
B3auMoJieiicTBus. EqMHCTBO (hr3nueckoit KapTHHBI
MHUPa

63 KonTpomnbHas padora Ne5 mo Teme «KBaHTOBas huznkay 1

64 Buaumele nBmkenns HeOecHbIX Tea. Cuctema 3emis- 1
Jlyna.

65 [Ipupona ConHeuHoi cucTeMbl. 3aKOHBI IBUKEHUS 1
I1aHeT. atel bopa

66 Crpoenue u 3Bomtonus 38e31. Connue. OCHOBHbIE 1
XapaKTEPUCTUKU 3BE3I.

67 CoBpeMeHHBIE TTPEICTABJICHHS O MMPOUCXOKIACHUH 3BE3I, 1
rajlakTuk, BceneHHoI.

68 [ToBTOpeHUe 1 06001IeHNE N3YYEHHOTO MaTepHana. 1
[ToaBeneHue UTOroB pabOTHI 3a TOJ.

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrua B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

» ®duswnka, 10 kiracc/ Msakumes I'.5., byxosues b.b., Corckuit H.H. nmox penakuueit
[TapdentbeBoit H.A., AkiinonepHoe obmiectBo «M3aatenbetBo «IIpocBemieHmey

» ®usmka, 11 knacc/ Mskummes ['.JI., Byxosnes b.b., Yapyrun B.M. non penakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1.bubnuoteka LHOK:

e Jlnsa 10 kmacca: https://m.edsoo.ru/7f41bf72
e Jlnsa 11 kmaca: https://m.edsoo.ru/7f41c97c
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