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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o ¢u3nke 06a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro oO0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
GdenepanbHOi palGoueil mporpaMMbl BOCHUTaHHMA M KOHLENIMM IPENoAaBaHUsl y4yeOHOTro
npenmera «®Du3uka» B 0oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copnepxanue nporpaMMbl MO (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAaKKE YYUTHIBAET HEOOXOAMMOCTb pealu3alid MEXIPEIMETHbIX
CBsi3el (DM3UKU C €CTECTBEHHO-HAy4YHbIMM Y4YeOHBIMHM IpeaMeTaMu. B Hell omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METAalpeAMETHbIE, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAaHUpYEMbIE pe3yJIbTaTbl OCBOEHHs Kypca (U3MKH Ha 0a30BOM YpPOBHE, B TOM 4YHCIE
IpEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;
e cojaepxaHue yuyeOHoro npeamera «Pu3uKa» no rogam o0yyeHHs..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoap30BaHWE W aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe 3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
IPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uKku JUIst ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBIEHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUHU, BELIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKHUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (usnyeckue Teopuu (GOpMUpOBaHUE TMPEACTABICHUI O CTPYKType MOCTPOCHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-TIeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B MporpaMme Mo (PU3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHMS U OCHaIeHus KabuHera ¢usuku. Ilpu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3am1ad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3aau MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpamMMme 110
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUECKUX IMPaKTHUECKUX paboT ¢GopmHpyeTrcs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBaHMSI JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:
dopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAYYHOMY H3YyYEHHMIO HPUPOIBI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HaHUA U (JOPMUPOBAHHE HCCIEI0BATEIHCKOIO
OTHOILIEHHSI K OKPY>KAIOLIUM SIBJICHUSM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
1 QyHIaAMEHTAIBHBIX 3aKOHOB (PM3HKH;

dbopMupoBaHue yMEHHIl OOBSCHATH SBICHUS C HWCHOJIb30BaHHWEM (U3MUECKUX 3HAHUNA H
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUe MPECTaBICHUNA O ponu (U3MKHU Ui Pa3BUTHUSL JPYIHMX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIl.

JlocTikeHnne 3TUX Henell 00ecreyrBaeTcsl PEUICHHEM CIEAYIOMIMX 3agad B Ipolecce
U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (U3HKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
3JIEMEHTHI aCTPO(PU3UKH;
dbopMupoBaHUEe YMEHHIl NPUMEHATHh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS] (U3NYECKUX
SBJICHUH B PUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;
OCBOEHHUE CIIOCOOOB PEIICHUS PAa3IUYHbIX 33/1a4 C SIBHO 33JIaHHOM (DM3UYECKOI MOJIENbIo, 33/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSATENbHOE CO3JaHue (U3NYECKON MOJENH, aJeKBAaTHON YCIOBHSIM
3a/1a4u;

NOHMMaHWe (UBNYECKUX OCHOB M MPHUHIMIIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJAaMH CAMOCTOSITEIFHOTO TUIAHHUPOBAHMUS ¥ TPOBEACHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPENEICHUS JIOCTOBEPHOCTH
MOJIy4YEHHOTO PE3yINIbTaTa;

CO3/laHUE YCJOBUW JUIsl Pa3sBUTHS yMEHUH IPOEKTHO-MCCIIEAOBATEIBCKOW, TBOPUYECKOU
JESTEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOmiero odpa3oBaHUA
orBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gyaca B HEJICIIO).

[Tpennaraemslii B mporpamme no (Gusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JElaeT BHIOOp IMpOBEICHUs JabOpaTOPHBIX paboT H
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COILEPKAHUE OBYYEHUSA
10 KJIACC
Pazgen 1. ®u3zuka u MeTOAbI HAYYHOI0 O3HAHMS
®dusnka — Hayka o npupone. Hayunbie MeToAbl MO3HAHUS OKpYyXkaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DPU3HKE.
MonenupoBanue (usndeckux siBiIeHUi U npoieccoB. Hayunbsle runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIbl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3IMEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.
Pazgen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe JBHkeHHE. OTHOCUTENBHOCTh MEXaHWYECKOro ABMkeHus. Cucrema
otcuéra. Tpaekropus.



[Tepemerienne, CKOpoCTh (CpedHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHONW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBI KoopanHaT. CloKeHue NepeMelieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE IpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpUAIbHON TOYKHA OT BPEMEHHU.

CBoOoniHOE majieHue. Y CKopeHrue CBOOOIHOTO TIaICHUS.

KpuBonuHeliHOe nBMKEHME. JIBUJKEHHME MAaTepualibHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon u
yacroTa oOpanieHus. LleHTpocTpeMHuTeIbHOE YCKOPEHHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CIUIOMETp, JABUKECHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE IIEpEJadH.

Jlemoncmpayuu

Mogenb cucTeMpl OTCUETA, HIUTFOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK IBHKCHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue 1BuxkeHus Tena, OpOIEeHHOr o MO YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO Ma eHUs.

Hamnpagsnenne ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3y4yeHne HepaBHOMEPHOIO JBUKECHHUS C LIENbIO ONIPEIEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  IMYTAMH,  INPOWIEHHBIMH  TEIOM  3a
[OCJIEZIOBATEIbHBIE PAaBHBIE IPOMEXKYTKHM BpPEMEHU IPU PABHOYCKOPEHHOM JBUKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

W3y4eHne nBUKEHUS LIApUKA B BSI3KOM JKUJKOCTH.

N3yueHue OBM>KEHUS Tena, OpOLIEHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["annnes. [lepBoiil 3akoH HeroToHa. IHEpLManbHbIEe CUCTEMBI
OTCU€Ta.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwi. Btopoit 3akoH HberoToHa pis
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [I711 MaTepHalIbHBIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHMs CKOJIbXEHHUs U cuila TpeHus nokosd. Koadumuent tpenus. Cuiia conpoTHBIIEHUS
IIPU JIBUKEHHUH TeNa B KUAKOCTU WM rase.

[TocTynaTensHOE M BpallaTesIbHOE ABH)KEHHE a0COIIOTHO TBEPOTO TeNa.

MOMEHT cuiIbl OTHOCUTENBHO OcU BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOIO TeJA.

TexHuuyeckue YCTpPOHCTBA M MpPaKTHYECKOE TNPHUMEHEHHUE: MOJUIMITHUKY, JBUKCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBenue nHepLUMH.

CpaBHEHHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

Crnoxenue cui.



3aBUCHUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiui.

Hesecomocts. Bec Tena mpu yCKOPEHHOM NOABEME U MAaJCHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne ABrxeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTepralbHOM TOUKHU (Te€da), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMITylbe CUIIbI U
M3MEHEHUE UMITYJIbCA TeJIa. 3AKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenuuanbHas sueprus. [loreHnnanpHas 3Heprus ynpyro aeGopMupoBaHHON MPYKUHBL.
[ToreHuuanbHas 3HEPTUs Tea BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUU.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoiCTBa M NMPAKTUUYECKOE MPUMEHEHHE: BOJAOMET, KOINEP, MPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon noTeHLIMATBHON YHEPTUH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHune aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHHMYECKOM SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U X ONBITHOE 0OOCHOBAHMUE.
BbpoynoBckoe nBmwxkenue. Qudbdys3us. Xapaktep IBIKEHHS € B3aUMOJCHCTBUS YaCTHIL
BellecTBa. MoJienu CTpOEHHs Ta30B, JKMIKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWMCTB
BEIECTBA Ha OCHOBE 3THUX Mozeneil. Macca m pasmepbsl Moiekyn. KommdecTBo BelecTsa.
[TocrossHHast ABorazpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mopnens uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPHH
uaeanbHOro raza. AOCONIOTHas TemIeparypa Kak Mepa cpelHed KHHETHYeCKOW »Hepruu
TEIJIOBOTO JIBM>KeHMs dactull rasa. [llkama temmneparyp KensBruHa. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kimaneiipona. 3akon [lansroHa. M3omponeccsl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30x0pa, n3obapa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.



Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JHUCKPETHOE CTPOCHHE BeHIecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbITh! 0 AU(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mopens onbita ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UICAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Onpenenenne MacChl BO3JlyXa B KIACCHOW KOMHATE HAa OCHOBE HM3MEpEeHUU 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3meHenus. KomauuecTBo TenaoTel U pabota. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJCAIBHOrO0 raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y IeTbHas
TEIJIOEMKOCTD BelecTBa. KoamdecTBo TEIUIOTHI IIpY TEIUIONepeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumenenue
HEpBOro 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'padudeckas natepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoGpaTuMoCTh poLeccoB B IpUpPoOIE.

TemuioBeie MamuHbl. [IpuHIUIEL JefiCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeroBeIX MamuHax. Koadduument nonesnoro aeiictusi teruioBoi Mammubl. Lukn KapHo n
ero ko3¢ (UIHMEHT MOJE3HOI0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHuueckue yCTpoiCTBA M MPAKTUYECKOE IPUMEHEHHUE: [JBUTaTelb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH U3
OYTBUIKM MOJI JEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(Qupa B JAaTyHHOU TpyOke MyTéM
TpeHUsl (BUCOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEH aHepruu (TeMieparypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTeNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanne u KkoHaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHUTEJIbHAS BIIAXKHOCTH BO31ayxa. HackimeHHbIi ap. YaenpHast TerioTa mapooopa3oBaHuUs.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT JJaBJICHMUS.

Tsépnoe Teno. Kpucramnnueckue u amopgHbie Tesa. AHU30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnumsauus. YJelbHas
TeruioTa miuasiaeHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHnueckue ycTpolcTBa W IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIODUMETP, TEXHOJOTUU  IIOJIyYEHUS COBPEMEHHBIX MAaTepUaigoB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHre OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Tel. OJEKTpUYecKuM 3apsaia. JlBa Bua 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHHUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueyHblil  sJeKTpUYecKUl — 3apsi.
Onektpuueckoe moje. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHuun cynepno3unuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. I[lorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JlurnekTpruueckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. Konpencarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsKEHHOT0 KOHJEHCATOopA.

TexHuueckue yCTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE S3JIEKTPONPHUOOPOB, KOHIACHCATOP, KOMUPOBATHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

B3auMozeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIEKTpOCTATUYECKAs 3aIINUTA.

JM5NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcCaTopa OT IUIOIIAAU  IJIACTHH,
pacCTOSTHUS MEXKIy HUMH U TUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 paziuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS 3JIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cuiia Toka. [ToCcTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ygacTka LETH.

DneKTpuuecKoe COTIPOTHBJICHUE. VY aenvHoe COTIPOTUBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

Pabora anextpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIMIHOCTh 3JIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COIPOTUBIICHNE UCTOYHHUKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) 2JIeKTprUeckoit menu. KopoTkoe 3aMbIkaHme.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh CONIPOTUBIICHUS] METAIIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHash MPOBOAMMOCTh MOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsS
Jucconuyanus. JIEKTPOIIN3.

DJIeKTpUYECKHil TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATENBHBIN paspsia. MomHus.
IIna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH ITHOM, TEPMUCTOPHI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HaPsKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOJHHMKOB OT JUIMHBI, IUJIOLIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COeIUHEHUE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 37eKTpoABMKYILIEH cuibl. KopoTkoe 3aMblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v IpOBOAUMOCTb BO3AYyXa.

OaHOCTOPOHHSSI TPOBOJAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  3IEKTPOABMXKYHIEH  CHIIBI  HCTOYHUMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce OCYLIECTBISETCS C YYETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B KMBOU IMpupoae, 1ud¢ys3usi, ocMocC, TEII000MEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEayH, TEIUIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLIUAINS, TaTbBaHHUKA.

T'eoepaghus: B1axxHOCTH BO3/TyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,



BOJOMET W JpYTHWE), JBHUTaTelb BHYTPEHHErO CropaHWs, IlapoBas TypOWHA, OBITOBOM
XOJIONIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH IOJIyY€HUsI COBPEMEHHBIX MAaT€pHallOB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC MPUOOPHIL, TAJIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3aumMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMU. [IpuHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTiHa TMHUI MarHUTHON MHAYKLUHU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYHIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaslieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne ayeKTpOMarHuTHOM uHAYKIMHM. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBiI€HME CAMOMHIYKIIMU. DIIEKTPOIBHIKYILAs CHUJIa CAMOMHAYKLIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM MHIYKIIMK MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 2JIEKTPOJABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJI€HUS 2IEKTPOMarHUTHOW WHIAYKIIMH.

Paznea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS



KonebGarenbnast cucrtema. CBOOOIHBIE MeXaHWYeCKHWe KoneOaHusa. [apMoHHUYecKue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEeCKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTHs MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaroIux KojeOaHUsAX. BbIHYyXIEeHHbIE MEXaHHMUECKUE KOJeOaHus.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMAarHUTHbBIE KOJIEOaHMUS.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NEPEMEHHBIMN TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. I[IpousBoactBo, nepegaya U NOTpeOIEHUE 3SJIEKTPUUYECKOM HHEPIUM.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHUs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpoiCTBA M TPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEpaTOp INEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

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

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCIEIOBATEIBbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpomMazHumMHvle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CJIOBMSI M3JIydEHUS 2JIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTanus BekTopoB E, B, V B snektpomarantHO# BoiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpejoMIIeHue, TMoispu3anus, Audpakuus, uHTepdepeHuus. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 2J1eKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 2EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIIMTIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasl IUArHOCTHKA B TEXHUKE W MEAMLMHE, pajnap, paguoOnpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnroneHnue oTpaxkeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumtoneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXKCHUE, IPEIOMIICHHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonuHeiiHOe pacpocTpaHeHHe CBETa B OAHOPOIHOM cperie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3akoOHBI IpeJOMIEHHs cBeTa. AOCOJMIOTHBIM IOKa3aTellb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenesbHblii yroa MOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Hucnepcus cseta. CioxxHbli cocTaB O6enoro ceera. LBer.

CoOuparomue M pacceuBarolue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CUiia TOHKOM JuH3bL. [locTpoenune n3odpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT€pEHTHBIX HCTOYHUKOB.

Hudpaxkius ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOAEHHS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
pEIETKA, TOIAPOnL.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MperoMieHue cBera. Onruuyeckue
puOOpHI.

ITonmHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.



[TomydyeHue cnekTpa ¢ TOMOUIBI0 TU(PPAKITMOHHONW PEIIETKH.
Habmronenue nonsipu3aiuy cBera.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
W3mepenue nokaszaresns IpeJIoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.
Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
['panuipl NPpUMEHUMOCTH Kjaccuueckoil mexanuku. [locTymarel cnenuansHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/ICHUE BPEMEHU U COKPAILIEHUE JJIUHBL.
DHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTHUIIbI. DHEPTHUs OKOS.
Pa3zpnen 7. KBanToBas pusuka
Tema 1. Inemenmol K6aHmMOB0I ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu GoTOHA C €r0 YaCTOTON. DHEPTUs U UMITYIIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
doroaddexra. Ypasuenune DitHmreitna s porordpdexra. «KpacHas rpanuma» gorosdpdexra.
JlaBnienune cBera. Onbitel [1. H. JIeOenena.
XUMHYECKOe JICHCTBUE CBETA.
TexHUYECKHE YCTPOHCTBA M MPAKTHYECKOE NpUMEHEHHE: (POoTo3neMeHT, (OTOJATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otoaddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTordexra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yactuil. I[lmaneraphas
Mozenb atoMa. [locrynarsr bopa. M3nyuenue u norsnoieHne GOTOHOB MU MEPEXOAE aToma C
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buasl cnextpoB. CHekTp ypOBHEHl SHEpruu aroma
BOZIOPOZA.
BousHoBgIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopmyckyisspHO-BOJIHOBOM Ayanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JTyuEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpaJbHbIM aHalIu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMIBIOTE.
Jlemoncmpayuu
Mopnens oneiTa Pezepdopaa.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sA0po



OKCIIEPUMEHTHI,  JOKa3bIBAIOIIUE  CIIOKHOCTH CTPOCHHs  sjpa. OTtkppbiTHE
panuoaktuBHOCTU. OnBITH Pesepdopaa mo onpeneneHuto coctaBa paJioakTUBHOTO H3ITyYCHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopens siiapa ['eitzenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio siapa. M3orornsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaaMOAaKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepubiii peaxktop. Tepmosinepubiii cunHTe3. I[Ipobmembl M MEPCIEKTUBHI  SACPHON
HHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI SACPHON SHEPTreTHKU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHu4eckne yCTpOMCTBA M INPAKTHMYECKOE NPUMEHEHHME: J03UMETp, Kamepa BuibcoHna,
SIICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBsIM oTorpadusm).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbel pa3BuTus acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHEThI, X BUAUMOE JABHKEHUE.

ConHeynas cucrtema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3IBL, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJEN0BAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
NOCIIE0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUS O
MIPOUCXOKACHUH U BOJoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxenne Connna B ['anmaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nsnydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHOro nomnymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maromniee moBTOpEeHNE

Ponp ¢u3uku u acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIbHOW |
THYECKON cdepax HeATeTbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M acTPOHOMHMHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU



MIPEACTABICHHUH 0 (PU3NUECKON KapTHHE MHUPA, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIIEM PsTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOJIC.

Me:xknpeamMeTHble CBI3H

W3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kilacce OCymIeCTBISIETCS C YYETOM
COJICPKATEIBHBIX MEXKIIPSIMETHBIX CBSI3¢H C KypcaMd MAaTEeMaTHKH, OHWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medscnpeomemnuvie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOIOB HAyYHOTO TTO3HAHHSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
IKCIEPUMEHT, MOJICTUPOBAHKE, MOJICIIh, NU3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M HX
NPOCKIIMM Ha OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKH TIOJJOO0HS TPEYTOJILHUKOB, OTPEICIICHUE IUIOMIAIN TUIOCKUX QHUTyp 1 00bEMa Tell.

buonocus: 3MEKTpUYECKUE SIBICHUS B KUBOW MPHPOJAE, KOJICOATENbHBIC JBIIKCHUS B
JKUBOM TIPUPOJIC, ONTUYCCKUE SIBIICHUS B JKUBOW MpPHPOJEC, NCHCTBUE paaualii Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTPOGHHE aTOMOB W MOJICKYJ, KPHCTAIMYECKash CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CIICKTPATLHBIN aHATHU3.

l'eocpaghus: MarHUTHBIC TIOJIFOCA 3€MITH, 3QJIKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSICCHH.

Texnonocus: TUHUM JIEKTpOIEpead, reHepaTop MEPEMEHHOr0 TOKa, JJIEKTPOJABHUTaTEIb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaauoNpuEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBU-meus,
MIPOSKIIMOHHBIN amnmnapat, BOJOKOHHAs OTITHKA, COJTHEYHAs OaTapes.

IJNIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA IMTPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHero o0Imero odpazoBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTaIpeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PE3ynabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» AOHKHBI OTpaXkaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTH B MPOLECCE peaiu3aluid OCHOBHBIX
HaIpaBJIECHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3WIMU  OOYyYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHATHE TPAJUIHUOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IICHHOCTE;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHUE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIHUSIME ¥ HA3HAYEHUEM;



TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU IEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTH POCCUHUCKOM Ipa)K1aHCKOW MACHTUYHOCTH, MaTPUOTHU3MA;

LHEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHIKEHHMSIM POCCHMCKUX
Y4€HBIX B 0071aCTH U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUYasl ICTETUKY HAYYHOIO TBOPYECTBA, PUCYIIETO
(bu3HIECKOI HayKe;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IUYHBIM cdepaM NpodecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOW W TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpBl, OCO3HAHHE TIJIOOATBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHII B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
1eJael yCTOMYMBOTO pa3BUTHSI YEJIOBEUYECTBA;

paclIMpEeHHe OMbITa JEATEIbHOCTU 3KOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMS

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs HU3UUECKOIN HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH JIeATeNbHOCTH, TOTOBHOCTh B IPOIECCE M3YUYEHUS (PU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh MHIUBUIyalIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble Jiornyeckune 1eHCTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNENATh UEIU ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhI U KPUTEPUU UX JOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ yUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATE€IBbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIHOCTH;

KOOPJIMHUPOBATh U BBINONHATH PA0OTy B YCIOBHUAX PEATBHOT0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUSA!



BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KJIIOYEBBIMU MOHATUAMHU U MeToAaMH (pu3mueckoi
HaAYyKH;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NEATENFHOCTH B 00JacTh
¢bu3nKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB pelIeHHs 3aau
buznyecKoro cogepxaHus, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMS;

BJIA/IETh BHUJIAMU JEATEIBHOCTH IO IOJYYEHMIO HOBOT'O 3HAHHUS, €r0 HHTEPIPETALNH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3JIMYHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HDU3UKH,

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTATh
TUIOTE3y €€ pelIeHMs, HaxXOAuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3aJaud B O0Pa30BATEIBHOW NEATEIHHOCTH, B
TOM YUCIIE IPU U3YYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE MOAXOAbl U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TONYCKAIOIINE aTbTepPHATUBHBIC PEILICHUS.

PatGora ¢ undopmanmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBIATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UHPOPMALINK PA3IMUHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OILICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHM3alMOHHBIX 3a/ad C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHMKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PecypcocOepekeH s, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

co3laBaTh TEKCThl (DU3NYECKOTO COAEpkKaHWS B pa3InyHbIX (Qopmarax ¢ Yy4ETOM
Ha3HayeHus: WHGPOpMalKMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaJIU3aL1H.

KoMMyHuKaTHBHBIC YHHBepCcaabHbIe y4eOHbIE JeHCTBHUSA:

OCYIIECTBIIATh OOLIEHNE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHIUBUyalbHON paOOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4iI€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBaTh M KOOPJIWHUPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTAaBIATh IUIAH JACHUCTBUM, pACHPENENSITh POIU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;



IpeayiaraTh HOBBIE NPOEKTHI, OLIEHUBATh WJIEH C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIbHYIO ACATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIAITh IUIAH PELICHUS] PAacUETHBIX M KauyeCTBEHHBIX 3aJad, IJIaH
BBITIOJIHEHHUSI TMPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

J1aBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

croco6cTBoBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYIULIUUA B 00NacTH (PU3UKH,
MIOCTOSIHHO ITOBBIILIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTEIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHUXKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YNIbTATOB JI€ATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npouiecce qoctuxkeHMs TMYHOCTHBIX Pe3YyIbTaTOB OCBOEHHUS IPOTrPaMMBbI IO (HU3UKeE AJIs
YPOBHSI CpeIHEro oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
MHTEJUIEKT, MPeANoaraloumi copMIUpOBaHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIEro CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOILETO CaMOKOHTPOJIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTpEHHEII MOTHBAllMM, BKJIIOYAIOIIENH CTpPEMJIEHHWE K JOCTIDKEHUIO IIeNId U YCHexy,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUs, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOJIbMH, 3a00TUTHCSI, TPOSBIIATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koniy o0yuenus B 10 kJjacce npeMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:



JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MeCTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IIPAKTUYECKOH
JIeITEeIILHOCTH JIFOACH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TENO, UACAIbHBIA ra3, MOJEIH
CTPOEHHMsI Ia30B, KUIKOCTEH M TBEPABIX TEJ, TOYCUHBIN IEKTPUYECKUH 3aps] IPU pELICHUU
buznyecKux 3a/1a4;

pacrio3HaBaTh ()U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BELIECTBA M JJICKTPOAUMHAMMKHU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE TMPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE WaJeHue Tel,
JIBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMonaeucTBue Tei, anddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKHIKOCTeH M TBEPIBIX Tell, U3MEHEeHHEe 0o0bEMa Tel NMpH HarpeBaHUU
(oXJaXKJIeHUN), TEIJIOBOE paBHOBECUE, UCIIAPEHUE, KOHJEHCAIM, TUIaBJICHUE, KpUCTAJUIU3aLus,
KHUIICHUE, BIAXKHOCTb BO3/yXa, IOBBIIICHUE JAaBJICHUS Ia3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
CcoCyJlie, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTpU3ALMS Tell,
B3aMMOJCICTBHE 3aps10B;

OIUCBHIBATh MEXAHUYECKOE JIBUKECHUE, MCIOJIb3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
IIyTh, IEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIAa, UMITYJIbC Tela, KHHETHYECKast
SHEprusi, NOTEHLMAIbHAs DSHEPIUs, MEXaHUYecKas paboTa, MeXaHMuYecKas MOIIHOCTb; IpHU
ONUCAaHUM TPaBWIBHO TPAaKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HaueHMsI U €JUHULIBI, HAXOJAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C ApYTMMH BEIMYHHAMM;

ONMUCBHIBATh H3YYECHHBIE TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIIOJb3Ys
¢u3nueckue BEJIMYMHBL: JIABJIEHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKass SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrusi, paboTra ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENS; IPU ONMUMCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIONIb3YEMbIX BEJIINYMH,
uxX OOO3HAYEHMS U E€IUHMIBI, HAXOIUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONUCHIBATh M3YYEHHBIE SJIEKTPUUYECKHE CBOKCTBA BEIIECTBA W DJIEKTPUUYECKHE SIBICHHS
(mpotiecchl), UCHONB3YST (PU3NYECKUE BEIUYUHBI: 3JIEKTPUUECKUN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAIOB; IPU ONUCAHWM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O03HAu€HUs M EIUHUIIBL
yKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTMMH BETMYMHAMY;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
IPUHIUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsl HbrooTOHA, 3aKOH coXpaHEHUs
MEXAHUYECKON dHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYTIEPIIO3ULIMN CHUJI, IPUHLIAIL
PaBHOIIPaBHsI HHEPLUAJIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEJHEH KHHETHMYECKOW DSHEPIHMM TEIUIOBOTO JABUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXE€HUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MaIllUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nnyarh yCIoBUs MX O€30MaCHOTO MCIIOJIB30BaHMs B TOBCEIHEBHOM KU3HU,

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh



npobnemMy/3amady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH 3TOM
BbIOMpaTh ONTUMANIbHBIN CIOCO0 H3MEPEHUS M HCIOJIb30BaTh H3BECTHBIE METOIbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIy (U3MUECKUMH BEIMYMHAMH C HCIHOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DHKCHpPOBAaTh pE3yNIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
M0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEILCKOM ¥  TMPOEKTHOW JEATENIbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENblo, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 33Ja4H BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BEITMUNHBI,

peliaTe KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUHUBYIO IEMOUKY
paccyXJIeHH ¢ ONOpOor HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMU M MPEACTaBICHHS y4eOHOU U
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecnieueHus 6€30MacHOCTH MpU OOpallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHUS HOPM SKOJIOTMUYECKOT0 MOBECHUS B OKPY>KaIoILEeH Cpeie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIIaHUPOBATh paboTy
TpYyMNIbl, palMOHAIBHO paclpeleNniarTh O0O0f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTaH/IapPTHBIX CUTYalMsIX, a/JIeKBATHO OLIEHMBATh BKJIAJ KaXKIOrO0 M3 YYAaCTHHUKOB IpYMIbl B
pelIeHrne paccMaTpUBaeMON MPOOIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3UKU B (HOPMUPOBAHUM COBPEMEHHOMN
HAay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKON
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeUHbII
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MoJeldb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAHTOBOM (DM3MKHU: DJIEKTPUUECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
AIIEKTPOMArHUTHbBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJSApU3alUs CBeTa, JAUCHEPCUs CBeTa,



dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (3JIEKTPUUYECKHE, MATHUTHBIC, ONTHYECKUE,
AIEKTPUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUUECKOe
HaANPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh IOTEHIIUAJIOB, 3JIEKTPOJIBUKYIIAs CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsSl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U cuja TOKa B MPOIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJA JIMH3BI, NMPU OMHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3NUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyNIbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU ONMUCAHUHU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICH HCHOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIONINE JAaHHYIO (U3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NUECKON BEITUYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOTO U MAPAICIBHOTO COEIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMArHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUE OHWHINTeHHA s Qorodddexra, 3aKOH COXPAaHEHUsS] HHEPTUH, 3aKOH
COXpaHEHHS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCcOBOI'O 4YHCIa, MOCTyJaThl bopa, 3aKOH pPagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHUE W YCIIOBHS (TPaHHUIIBL,
00jacTh) IPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHAYKIIMHM MAarHUTHOTO MOJISI POBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaEMO€E TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HCCIEJOBAHHUIO (PU3NYECKUX SBJIEHUN M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d5ToM  (GopMynHpoBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3NYeCKUX BENMWYMH B BHAE TaOMUI] M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTaMm
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuiaa O€30MacHOr0 TpyAa IMPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOro0 SKCIIEpUMEHTa, Y4EeOHO-UCCIIEOBATENCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKoW MOJENbI0, HCIOIb3Ys
¢buznyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3aJ1a4d BHIOMPATh (PU3NYECKYIO



MOJIETIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMpOBOAUTDH paC‘-IéTBI " OICHUBATDH PCAJIbHOCTD IMMOJTYYCHHOI'O 3HAYCHU A q)H?;H‘-IGCKOﬁ BCINYHHBI,

pemiaTh Ka4CCTBCHHLIC 3aJla4yM: BLICTpAWBATL JIOTMYCCKHM HCIIPOTHUBOPCUMBYHO ILICIIOYKY
pacCyXJIeHHH C OTOPO Ha N3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUCCKHE SBICHHS;

UCITIONIb30BAaTh MPU  PEUICHWH Yy4YeOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJIYYCHHONH W3 Pa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKU
aHAJIM3MPOBATH NOIYYaeMYIO HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHus O€30MACHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMH YCTPOMCTBAMHU, IS
COXPaHEHUsI 3J0POBbS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TMOBEICHUS B OKPY’KalOILeil cpene;

paboTaTh B TPYIIE C BHIIOJIHEHHEM PA3IMYHBIX COIMAIBHBIX POJIEH, IIIaHUPOBATh paboTy
TPYIIbl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXIOTO M3 YYAaCTHUKOB I'PYHIIBI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KonunuectBo yacoB

DnekTpoHHbIC (IU(PPOBHIE)

Nen/m | HaumeHoBaHue pa3ziesoB U TEM MPOTrpamMMbl
Bcero KonTposbhbie [IpakTnueckue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThl
Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOTO TTIO3HAHUS 2 bubmorexa [IOK
' ARt Hays https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemaruia 6 . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Humamka 8 . https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 5 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 19
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 6 1 bubnnoreka [JOK
' ®Da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 25
Pa3nea 4. DJIEKTPOJNHAMUKA
4.1 DIIeKTpOCTaTUKA 8 bubmorexa [TOK

https://m.edsoo.ru/7f41bf72
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42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 13 1 1 bubmuoreka [JOK
' Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 21
[ToBTOpEHME 1 1
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
[MTPOTPAMME
11 KUIIACC
KomnnuectBo yacos
Ne ni/nn DnexTpoHHbIe (IIUPPOBLIC)
HaumeHnoBanue pa3fenoB 1 TeM MPOrpaMMBbI KoHTponbHBIE [IpakTHueckue
Bcero o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThl
Paznea 1. JIEKTPOJANHAMUKA
b K
1.1 MarnuTtHoe noje. JIeKTPOMarHuTHAsE HHAYKIIHS 11 1 2 h:tIsSJ.I:I;I/(r)TT].CEZaS(I)J(:)C.)I’u 17§41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
bu6 OK
2.1 MexaHuueckre U 3JIeKTPOMarHUTHBIE KOJIeOaH!s 9 1 h:tIpSJ.I:I;I/(r)T:.GeI:jZ(I)_f).ru 17§41c97¢
bu6 OK
2.2 MexaHuueckre U 3J1eKTPOMarHUTHHIE BOJTHBI 6 1 hgpil;l/(xéelii.ru 17§41c97¢
bubmunorexa [JOK
2.3 12 1 2
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 27
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OCHOBBI CTICITUATBHOM TEOPHH OTHOCUTEIIHPHOCTH 3 but6mmoreka [IOK



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

Hroro no pazneny 3
Pasznen 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [JOK
4.1 D I 6
JICMCHTBL KBAHTOBOM OTTHICH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A
3 TOMHO® AApO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 Bubamorexa [IOK
' P P https://m.edso0.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE
bu6mmoreka [JOK
6.1 O0obmaiomee noBTopeHHe > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

10 KJIACC
KonnyecTBo 4yacos
No Tema vhoka K I Hara DneKTpoHHBIC IU(PPOBHIE
/1 yp Bcero OHTPOJIbHBIC PAKTHHCCKHC u3ydeHus | 00pa3oBaTeNbHBIE PECYPCHI
paboTHI paboThl
®dusuka — Hayka o npupoje. Hayunsie bubmuorexka [JOK
1 1 .
METOJIbl IO3HAHHSI OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
2| conpememmot nayanol xaprats . 5 ) uGmioera LIOK
P ey P P4, https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOH JESITEIbHOCTH JIIOIEH
| Mommecsoe paxeme Omocenmen | BuGorera LOK
. 1 CPCMCLICHHC, https://m.eds00.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 CrapToBas quarHoctuueckas pabota 1 1
5 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1 bubmorexa HOK
P P g https://m.edsoo.ru/ff0c3620
6 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnuorexa [JOK
JBHKEHHE https://m.edsoo.ru/ff0c372e
7 CBoOonHoe majeHue. Y cKopeHrue CBOOOIHOTO 1 bubnmnoreka [JOK
aJICHUSI https://m.edsoo.ru/ff0c39cc
KpusonmueliHoe nBuxkenue. J[BrmxeHue bubnuorexa [JOK
8 . 1 .
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
O Hnepromammme cncrevns orcaera. Heposii | 1 bubmiorera LIOK
pi - Hep https://m.edsoo.ru/ff0c3be8
3akOH HproTOHa
o | e e Core. B ez | o LOK
' POH 3 a https://m.edsoo.ru/ff0c3be8
MaTepualbHOU TOUKU
11 Tperuii 3akoH HpI0TOHA [U1s1 MaTEpUAIIBHBIX 1 bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
12 3akoH BceMUpHOTO TsiroreHus. Cuna 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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TAXKECTH. HepBaﬂ KOCMHUYECKAasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK

13 Cuita octu. 3akoH ['yka. Bec tena
yapyr YK https://m.edsoo.ru/ff0c3e18
Jlaboparopras pabora Nel mo Teme:

14 «Hccnenosanue 3aBHCUMOCTH CUII bu6mmoreka [JOK
VIPYroCTH, BO3HUKAIOUIMX B TMPYXKUHE W ¥Ypok (myschool.edu.ru)
PE3UHOBOM 00paslie, 0T ux aedopMarum
Cuna tpenus. Koapdurment tpenus. Cuna

15 COII OTEIBJIGHI/IH 3| qI)/I(bI[BLII/I)KeHI/II/II:) Tela B Bubmaorexa LJOK

p P https://m.edsoo.ru/ffOc3f76
KUJKOCTHU WJIH ra3e
[ToctynarensHOe U BpalliaTelbHOE ABHKEHUE
a0CoJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI. bubnuorexa [JOK

16 N )

[Tne4o cuibl. Y caoBUsl paBHOBECHS TBEPIOTO https://m.edsoo.ru/ffOc41a6
Tesa

NMnynec MmaTepuasbHOM TOUYKH, CUCTEMBI

MaTepuaibHBIX TOYeK. IMITylbe cuitbl. 3aKOH bubnunoreka [JOK

17 .

COXpaHEHUsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u motHOCTS cuibl. Kunetnueckas
18 SHEPTUS MaTIeu nanabHOM Touku. Teopema 00 bubmmorexa [TOK
P p OUIiCH. 1€0p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH
[TorenuuanbHas sHeprus. [loreHuanpHas

19 SHEPTHs YIPyro AeGpopMUPOBAHHON bubmuorexa [JOK
npyxuHsbl. [loTeHnnanbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MTOBEPXHOCTH 3EMITH
[ToTeHIMATBHBIC M HETIOTCHIIMALHBIC CHITHI.

CBs13b pabOTHI HEMOTEHITUATBHBIX CHIT C
20 I/ISMCHGISHI/ICM MexaHqucl:IKoﬁ SHEPTUuu bubmmorexa [TOK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUUYECKOH SHEepPTUn
21 KonTtponsnas padora no teme «Kunemaruka. bubnuorexa [IOK

JlnHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE)

https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c3d00
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OCHOBHBIE ITOJIOKCHUS MOJICKYJISIPHO-

bu6mmoreka [JOK

22 KMHETUYECKOM Teopru. bpoyHOBCKOE
PHH. bpoy https://m.edsoo.ru/ffOc4dc2
newkenue. ubdysus
XapakTtep ABMKEHUS U B3aUMOJACHCTBUS
23 YacTHI] BeulecTBa. MoieH CTPOCHHS T'a30B,
JKUJKOCTEH U TBEPABIX TEIl
24 Macca mounekyn. KonndecTBo BeliecTsa.
[TocTostnuast ABoraapo
o5 TermmoBoe paBHOBecue. TemnepaTrypa u eé
u3mepenue. [llkana temneparyp Lenbcus
26 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [JOK
ypaBHeHrne MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHast TeMIiepaTypa Kak Mepa cpeaHei
27 KHHETHYECKOM SHE ?I/II/IypBI/I)KeHI/IHpMOJ'II)eIf il bubmotexa [IOK
T A o v https://m.edsoo.ru/ff0c511e
Ypasuenue MenaeneeBa-Knanelipona
28 3akoH JlanmbToHA. I"'a30BbIe 3aKOHBI
JlaGopatopnast pabora Ne2 1o Teme:
«OmnpeneneHne Macchl BO3AyXa B KJIIACCHOM
pedl yxa B N bu6mmoreka [IOK
29 KOMHAaT€ Ha OCHOBE W3MepeHUul 00bEéMa
Ypok (myschool.edu.ru)
KOMHATBI, JaBJICHUS U TeMIEepaTyphl BO3AyXa
B HEM»
H3ompornecchl B HI€aIbBHOM Ia3e U UxX bubnuorexa [JOK
30 .
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOANHAMAYECKON
31 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubmuorexa [JOK
KonuuecTBo TemioTsl u paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
HHEPrusl OJJHOATOMHOTO UACATLHOTO ra3a
32 Buael Tenionepenaun bubmorexa [IOK
A pel https://m.edsoo.ru/ffOc5c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.
A Hl bubmuorexka [JOK
33 KonunuecTBo TennoThl npu Temionepeaaye.

A nrnabaTHBIN mporecc

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0

bu6mmoreka [JOK

34 IPUMEHEHHE K H30IpoIieccam . https://m.edsoo.ru/ff0c5efc
35 HeoOpaTtumocTs po1ieccoB B PUPOJIE. 1 bubmmorexa [IOK
Bropoii 3ak0H TepMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
36 [Tpuniun nevicteust u KII1/ TernmoBoit 1 bu6mmoreka [JOK
MaIIiHBI https://m.edsoo.ru/ff0c600a
37 Hukn Kapuo u ero KITJ] 1
38 DKOJIOTHYecKHe MPOOIIeMbl TEIUIODHEPTETHKU 1
39 O6o6maromuii ypok «MolekysipHas 1 bubnuorexa [JOK
¢du3uka. OCHOBBI TEPMOMHAMUKI) https://m.edsoo.ru/ff0c6938
10 OMoreeymmpron s, Ocross ) bubmorera LIOK
TepMOHHAMHKID) https://m.edsoo.ru/ff0c6a50
41 [TapooOpa3oBaHre U KOHICHCAITUS. 1 bu6mmoreka [JOK
Vcniapenue u KuneHune https://m.edsoo.ru/ff0c63b6
42 AOcomoTHaAs 1 OTHOCHUTEIbHAS BIIAYKHOCTH 1 bu6mmoreka [IOK
BO31yxa. HaceimeHHsbIi map https://m.edsoo.ru/ff0c64d8
JlaGopatopHass pabora Ne3 mo Teme:
43 «M3MepeHne  OTHOCHUTENBHOW  BIIAXXHOCTHU 1
BO3IyXa»
TBépnoe Teno. Kpucrammueckue n
44 amopdHbIe Tena. AHU30TPONHS CBOMCTB 1 bubmuorexa [IOK
KpucTayuioB. JXKuaKue KprcTaib. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHaIbI
45 [InaBnenue u xpucraumsanus. Y gejbHast 1 bubmuorexa [IOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
46 YpaBHeHUE TEIUIOBOTO Oaanca 1 E’ftlgsj,j:jl/(r);éelijaséfﬂllf/ffOCGSZO
47 DneKTpu3zanus Tei. INEKTPUUIECKUH 3apsi. 1 bubnmoreka [JOK
JIBa BH/1a SJIEKTPUUECKUX 3apI0B https://m.edsoo.ru/ffOc6bcc
48 [TpoBOTHUKY, TUATIEKTPUKH H 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5efc
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IMMOJYIIPOBOJHUKH. 3aKkoH COXpaHCHUA
SJICKTPUYCCKOI'O 3apsaga

https://m.edsoo.ru/ffOc6bcc

B3aumopeiictBue 3apsanoB. 3akoH Kyiona.

bubmuoreka [JOK

49 . .
ToYeuHbIH SACKTPUIECKHI 3apsiT https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB AJIEKTPUYECKOTO TIOJISL.
50 II I/Ii WII CYTICPIIO3H I/II)I/I ANEKTPUUYCCKUX bubmorexa LIOK
PUHHHI CYTIEp e P https://m.edsoo.ru/ffOc6df2
noJeit. JInHun HanpsHKEHHOCTH
51 Paborta cuit 3eKTpoCcTaTHYeCcKOro MO, bubmmoreka [IOK
[Morenimain. Pa3HOCTH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
IIpoBo a51e
o | Do s monerpnse B 10K
p ' https://m.eds00.ru/ff0c7018
Jlmanekrpudeckasl MpOHUIIAEMOCTh
Onektpoémkoctb. Konnencarop bubnuorexa [JOK
53 DIEKTPOEMKOCTb IJIOCKOTO KOHACHCATOPA. https://m.edsoo.ru/ff0c7126
DHeprus 3apsHKEHHOT0 KOH/IEHCATOpa https://m.edsoo.ru/ff0c72c0
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
54 KOHJEHCATOPOB, KOMMMPOBAILHOTO armapara,
CTPYHHOTO MpUHTEpa. DIIEKTPOCTATHICCKAS
3amuTa. 3a3eMJIeHHe YIEKTPOpruOOpoB
DNEKTPUUECKU TOK, YCIOBHUS €r0
55 cymectBoBaHus. [loctosunbiii Tok. Cuia
Toka. Hanpsixenne. ConpoTusieHue. 3aKoH
Oma 1J1g yyacTka Uenu
ITocnenoBarenbHOE, MAPATIIETBHOE, bubnuorexa [JOK
56 .
CMEINIaHHOE COEAMHEHNE TPOBOHHUKOB. https://m.edsoo.ru/ff0c74f0
57 Pabota 1 MOILITHOCTB ANEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akoHn J[xoyns-JleHia https://m.edsoo.ru/ff0c7838
58 3akoH OMa aJ1s TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
9JIEKTPHUECKOM 1ienu. KopoTkoe 3aMbIKaHuE. https://m.edsoo.ru/ffOc7ae0
JlaboparopHas padota Ned o Teme:
patopHa p bu6mmoreka [JOK
59 «M3mepenne DJ1C ucTouyHUKA TOKA U €r0

BHYTPEHHETO COMPOTUBIICHUS

https://m.edsoo.ru/ff0c7ae0
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DNeKTpOHHAs TPOBOAUMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTb COMIPOTUBIICHUS

60 1
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh
61 DneKkTpuueckuil Tok B Bakyyme. CBolicTBa 1
AJIEKTPOHHBIX ITYYKOB
G2 mpumeenan mposomocts, Croiiersap—n- | 1 Bufmorexa I1OK
) https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
63 paciiaBax 3JIeKTPOJIUTOB. 1 bubnuorexa [JOK
DIEKTPOIUTHYSCKAST TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DNEeKTPUUECKUM TOK B Iasax. } Bubnuotexa LIOK
64 CamocTOosATENbHBIN 1 HECAMOCTOSATEIbHBII 1 .
https://m.edsoo.ru/ff0c84ae
pazpsaa. Mounnus. [1nasma
. bubnuoteka [JOK
65 O0606mmanmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/f0c88be
KonTponbhas pabota mo Teme
66 «Qnekrpocraruka. [TocTosHHBIH 1 bubnnorexa [JOK
ANIEKTPUYECcKUil TOK. TOKHM B pa3miuHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
DneKTpuyuecKue mpuOOpsl U YCTPOMCTBA U MX bubmuorexa [JOK
67 npakTudeckoe npumenenue. [lpasuna 1 https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30M1acCHOCTH
68 [TpoMexyTodHast aTTeCTaHsI- KOHTPOJIbHAS 1
paborta
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME

11 KJIACC
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Konnyectso yacos Jlata
Ne DJEeKTPOHHBIE IUPPOBBIE
Tema ypoka Konrtponbnsle | IIpakrnueckue | M3YUCHUA
/1 Bcero o0pa3oBaTenbHbIE PECyPCHI
paboThI paboThI
[TocTostHHBIE MATrHUTHI U UX B3aUMOJICHCTBUE.
1 M . e Be Hu 1 bu6mmoreka [JOK
arHuTHoe rnosie. BekTop MarHUTHOMN
P . https://m.edsoo.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHON MHTyKIIUU
MaruauTtHoe 1nose NpoBOJHUKA C TOKOM. OmbIT
5 5 B p“ a 1 bu6mmoreka [JOK
ctena. BzaumopeiicTBre MpoBOJHUKOB C
petea A PoBoA https://m.edsoo.ru/ffOc98fe
TOKOM
3 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C 1 bubnuorexa [JOK
tokoM. Cuiia AMmepa. https://m.edsoo.ru/ff0c98fe
JlaboparopHas padota «lccnenoanue
4 eiic ; poc (E) oro mMa a Ha pa c 1 1 bubmmorexa LIOK
JEHCTBUS TIOCTOSIHHOTO MarHuTa Ha pamMK
paMKy https://m.edsoo.ru/ff0c9ac0
TOKOM)
elCTBUE MarHUTHOTO TOJIS Ha IBHIK cst
5 A C T JIBIDRYILYTO 1 bubmuoreka [JOK
3apsbxeHHyto yactuily. Cuna Jlopena.
P yio Y P https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopeniia
OnexTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpAa MarHUTHOM MHAYKIuu. DJ(C 1
WHAYKIHUUA. 3aKOH AJIEKTPOMAarHUTHON
nHaykiuu Gapanes
7 JlaGopatopHas pabota «/ccnenoBanue 1 1 bubnuorexa [IOK
SIBIICHUS DJIEKTPOMATHUTHON WHAYKIIUM https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTD. SIBIICHUE CAMOWHIYKIUH.
8 OJIC caMOMHAYKIIMHA. DHEPTUS MAarHUTHOTO 1 bubmuorexa [JOK
MOJISl KATYILIKU C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
nosie
9 TexHU4YEeCKHE yCTPOMCTBA U UX MIPUMEHECHHE: 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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MOCTOAHHBIC MArHUThI, SJICKTPOMAIrHUTHI,
OJICKTPOABUTIATECIIb, YCKOPHUTCIINU
OJIEMCHTAPHBIX YaCTUL, MHAYKIIUOHHAs I1€Yb

10 O6o6marmuii ypok «MarauTHoe moJe. bubnmoreka [JOK
DJIEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ffOcab82

11 KoHnTtponbHas pabota 1o Teme «MarautHoe bubmuorexka [JOK
nose. DISKTPOMArHUTHAS MHIYKIHS https://m.edsoo.ru/ff0cad58
CBoOOIHBIE MEXaHNYECKHUE KOJIeOaHusl.

12 ["apmonnueckue koneOaHusi. Y paBHEHUE bubnunoreka [JOK
rapMOHUYECKHX Kojiebanwuii. [IpeBpamicHue https://m.edsoo.ru/ffOcaf06
SHEPTUU
JlaboparopHnas pabota «lccrnenoBanue

13 3aBUCHUMOCTH MEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbIE KOJeOaHUs B UCaTbHOM
14 I(OJ'I66I:1TGJ'IBHOM KOHTYDE. AHaJ'IOFI/Ii MEXIy bubamorexa IOK
https://m.edsoo.ru/ffOch820
MEXaHUYECKUMU U DTIEKTPOMATHUTHBIMU
KoJ1Ie0aHUsIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3He1133r:111/1 B UA€AILHOM KOJ‘ICGaTIe)J'ILHOM bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[TpencrarieHne 0 3aTyXarOMIMX KOJICOAHHSIX.

16 BrinykeHHBIE MEXaHUYECKUE KOICOAHMSI. bubnmoreka [JOK
Pe3onanc. BeiHyX/1eHHBIE https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIC KOJIeOaHUs

17 [Tepemennsbrit Tok. CHHYCOMIaTBHBII bubmuorexka [JOK



https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0cb820
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IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEHUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS

https://m.edsoo.ru/ffOchd34

Tpanchopmarop. [IpousBoacTso, nepenava u

18 noTpeOIeHUE SIEKTPUIECKON SHEPTUn
Y CTpOoHCTBO U TPAKTUYECKOE IPUMEHEHNE
19 3JIeIprquCK0r0p3B0HKa, reHepzTopa Bubmorexa IOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOTO TOKA, JTMHUHN dIIEKTporepenad
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anexkTpodHeprun. KynbTypa ucnons3oBaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH
MexaHnueckue BOJIHBI, YCIOBUS
21 pacupoctpanenus. [lepuon. Cxkopocts bubnnoreka [JOK
pacnpocTpaHeHUs U JJTHHA BOJTHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie 1 MPOIOILHBIE BOTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYKa. bubnunoreka [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuotexa [JOK
ckopocTb. [1Ikana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIBI paTUOCBSI3U U TEJICBUACHHUS.
PazButue cpencts cBszu. Panguonokamms
25 O6o6mmaromuii ypok «KoaebaHus U BOIHBD
bu6mmorexa [IOK
26 KonTponbras padota «KoeOaHus 1 BOJTHBDY https://m.edsoo.ru/ff0cc6fe
[IpsmonuHeitHOE pacTipocTpaHeHHE CBETa B
27 ongoponHoi/'I cpe;;. queqfl)mﬁ WCTOYHUK Brbmiorexa LIOK
https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
28 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmoreka [JOK



https://m.edsoo.ru/ff0cbd34
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[TocTpoenne n300paKeHMI B IIIOCKOM
3epKaie

https://m.edsoo.ru/ffO0cd4e0

[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEE

bubmuoreka [JOK

29 oTpaxkenue. [IpenenbHbIi yroJ moaHoro https://m.eds0o.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
30 JlaGopaTtopHas paborta «3mepeHue bubmuorexka [JOK
MIOKa3aTess MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
31 JIunzel. [TocTpoeHne n300pakeHUit B JIMH3E. bubnunoreka [JOK
dopmya TOHKOM JIMH3BL. Y BEIWYEHUE JTHH3BI https://m.edsoo.ru/ffOcddle
32 JlabopaTtopHas padora «HMccnenoanue
CBOMCTB M300paKEHUH B JIMH3AX)
33 Hucnepcus cBeta. Cil0)KHBIN cocTaB 0€10ro
ceera. IIBeT.
34 Wntepdepentus ceta. Audpaxus ceera. bu6nuorexa [IOK
JudpakunonHas pemérka https://m.edsoo.ru/ffOced22
35 [TonepednocTh cBeTOBBIX BOJH. [lonsprsanus bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
36 OnTuueckue MpudOpPHI U yCTpOCcTBa U
YCIIOBHS UX 0€30MacHOTO PUMEHEHUS
37 Ob6o6maromuit ypok «OnTHKa»
38 KonTtponsHas padora «OnTuka» ]f?:tIS::I;I/(r)T:.CGI;aS(I)_Z.OrIlJ(/ 0670
59 e, Nocrsaarasenetuamnon reop BuGiorexa LIOK
O THOCHTEEHOCTH https://m.edsoo.ru/ff0cf862
40 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bu6mmoreka [JOK

3ameyieHne BpEeMEHH U COKpaIeHUE JJTHHBI

https://m.edsoo.ru/ffOcfad?2
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OHeprus U UMIYJIbC PEISITUBUCTCKON

41 gacTurbl. CBSI3b MacChl C SHEPTHCH U Bubmmorexa LIOK
HEL P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS IMOKOS
®oronsl. Dopmyna [1nanka. DHeprus u bubmmorexa [IOK
42
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
43 OTtkpeITHE U HccienoBanue GotodddekTa. bubmuorexka [JOK
Omeite! A. I'. CronreroBa https://m.edsoo.ru/ffOcffc4
3 LY
14 | Shmeiins s Gomenbenns, d<paceas BnGmmorexa LIOK
g P https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
45 Hasnenue ceera. Onbrtel [1. H. JIeOenena. bubnuorexa [JOK
XuMHYECKOE JEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiCcTBa U NPaKTUYECKOE
46 npuMeHeHue: porodeMenT, (HOToAaTIHK,
COJIHEUHas1 OaTapest, CBETOIUO/
47 Pemenue 3amau no teMe «DJI€MEHTEI bu6mmoreka [JOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
| e s Toeo Ot P
P t P https://m.edsoo.ru/ff0d091a
MOJICJ]Ib aTOMa
bu6mmoreka [JOK
49 IT b
OCTyRatH Hopa https://m.edsoo.ru/ff0dOafa
50 | moponone arovs o omrore sponma vt 52 Bnmmorexa L1OK
pexos AHOTO Y P https://m.edsoo.ru/ffodOafa
Ipyroii. Buasl ciekTpos
BoniiOBHe CBOMCTBA YaCTHII. BOJ‘IHEI e BuGnorexa LIOK
51 Bbpoitns. KopryckynsipHO-BOTHOBOM TyaTi3M.

CronTanHOE U BBIHY)XXICHHOC N3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8
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52

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI
Pesepdopaa no onpeaeneHuio cocraa
PaZMOaKTUBHOTO U3TYYECHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

53

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUsI.
Brsgaue pPaarnOaKTUBHOCTH HaA JKUBBIC
OpraHu3Mbl

54

OTkpeITHE IPOTOHA U HEWTpOHA. I30TOMBI.
Anwda-pacniaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3ITy4yeHue

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

55

DHeprus cBs3U HYKJIOHOB B siape. S nepHbie
peakuuu. SnepHsiii peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKUE ACIIEKThI
AJIEPHON SHEPrEeTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

56

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. Meto el HaOIIOIeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusni cron «®yHaaMeHTanbHbIE
B3auMOIecTBUsA. EAMHCTBO usnueckoii
KapTUHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

57

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipKue
3Bé3)1])1, IIaHETBI, UX BUJIUMOC JIBUXKCHUC.
CoJHeuHasT cucTemMa

58

Comune. ConmHeyHast akTUBHOCTE. MIcTOUHHK
sueprun CoJiHIIA U 3BE3]T

59

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI TJIaBHOM MOCIEI0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHBIE
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MIPEICTABJICHUS O IPOUCXOKIACHUH U
sposronuu CoJIHIA U 3BE3]

60

Muneunsiii [1yre — Hama I'anakTuxa.
[Tonoxenue n aBmxenne CosHua B
lNanmaktuke. ['anaktuku. YEpHbIE NBIPHI B
AIpax TajJaKTUK

61

Bcenennas. Pasz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.
Meraranaktuka

62

Hepemennsie npo6ieMbl aCTPOHOMHH

63

KonTponbnas pabota «31eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

64

Ob6o6maromuii ypok. Pons pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITMAIILHON W DTHUECKOH
cdepax AesITeTbHOCTH YelIOBEKa

65

O6o0matomuii ypok. Pois u mecto ¢pusuku u
aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTHHE MHpa

66

O6o06matomuii ypok. Pons puzundeckoit
Teopur B (POPMHUPOBAHHUH TTPEJICTABICHUH O
buznyecKkoil kKapTuHe MUpa

67

Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPa B OOLIEM PSAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUH O
npupoie

68

IIpomexxyTouyHas arrectauusi- KOHTPOJIbHAS
pabota




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLECCA B 10 KJIACCE
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