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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHON mporpamMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke ¢ yd€Tom
denepanbHOl paboyeill MporpaMMbl BOCHUTAHHS W KOHLEIIMU MPENoJaBaHusi y4eOHOTro
npenmera «®u3uka» B 00pa3zoBareNbHBIX  opraHm3anmusx Poccuiickoir  Denepanuu,
pealin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMbl 1Mo ()U3MKE HANpaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydaroutuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBarusm @I'OC COO k muaHUPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yiapTaTaM OOyueHHus, a TaKXK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1I€IM U3ydeHUs (U3UKH Ha YpPOBHE CpeJHEro oduiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yiabTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeIMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKJIIOYAET:

° IJIAHUPYEMbIE pe3ybTaThl OCBOCHHUS Kypca (PU3WKK Ha 0a30BOM YpOBHE, B TOM
quclie IpeIMETHbIE PE3YIbTAThI IO TOJaM 00y4YeHHUS;
. cojiep)aHne yueOHoro mpeamera « Pu3nKay 1mo rogamMm oOydeHus.

dusnka Kak Hayka O HambOoJjiee OOmMMX 3aKOHAX MPUPOJBI, BBICTYMAas B Ka4eCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHl 00
okpyxatomeM wmupe. LlIkompHBIA Kypc (PU3UKH — CHUCTEMOOOPA3YIOMIUN IS €CTECTBEHHO-
Hay4YHBIX y4€OHBIX MPEIMETOB, MOCKOIbKY (U3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SBJICHHM, W3ydaeMbIX XHMHUEH, Ouosiorueii, ¢usndeckol reorpadueii W aCTPOHOMHEH.
Hcnonb3oBaHue M akTHUBHOE MNpuUMEHEHHe (GU3NYECKHX 3HAHWM OINpeAesnsieT XapakTep H
pa3BUTHE PAa3HOOOpA3HBIX TEXHOJOTUU B cepe dHEePreTUKU, TPAHCIOpPTa, OCBOCHUS KOCMOCA,
MOJIy4Y€HUsI HOBBIX MaTepPHAaJIOB C 33JaHHBIMH CBOMCTBaMHU U Opyrux. M3yuenue pusmku BHOCUT
OCHOBHOI BKJaJ B (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpa OOy4yarouiuxcs, B
(dbopMupoBaHHE YMEHHUI IPUMEHSITh HAY4YHBIN METO/I MO3HAHUS MIPH BHITIOJHEHUH UMH Y4eOHBIX
HUCCIIETOBAHUM.

B ocHoBy kypca ¢pu3uku a1 ypoBHS CpeHero oo1ero o0pa3oBaHus MOJIOKEH Psiji UIeH,
KOTOPBIE MOXKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B coOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AeioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B coOTBEeTCTBUU ¢ Heill MmaTepuan Kypca (GU3UKH OOBEIUHEH
BOKpYr (usmueckux teopuid. Bemymmum B Kypce sBisercs (GpopMupoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeanoiaraetT UCHOIb30BaHUE TYMaHUTAPHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuxnaouoii nanpasnennocmu. Kypc Qu3umku mnpeanosaraeT 3HaKOMCTBO C
HIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUM HW3YyYeHHBIX TEOpUd U
3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHsS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJIEHHsI TPOOJIeM palliOHAIBHOTO MTPUPOIOIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH JIEMEHTaMU Kypca (M3UKH Ha YpPOBHE CpeIHEero oOIiero oOpa3oBaHUs
ABIISAIOTCS (u3ndeckue TeopuH ((hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS



¢u3nveckoil TeopuH, posiM (PyHIAMEHTAIBHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS E€CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeSITeTLHOCTHBIN MOAX0/] B Kypce (PU3MKH peain3yeTcst Ipexk/ie BCEro 3a Cuér
OpraHu3aluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJIB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB M
nmabopaTtopHBIX paboOT, KOTOpBIE B TMporpaMme IO (U3NKE OOBEIUHCHBI B OOMNIMI CIMCOK
YUEHHUYECKUX MPAKTUYECKUX padoT. BeigeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JJISi KOHTPOJS M OILIEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporLecca UCX0/i1 U3 0COOCHHOCTEN IIIaHMPOBAHMS U OCHalleHUs kaOuHeTa gu3uku. [Ipu 3Trom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIIEIOBAaHUSI 3aBUCHUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THIIOTE3.

Bonpmoe BHUMaHNE yAETSETCS PEIICHUIO PAaCUETHRIX M Ka4eCTBEHHBIX 3a1a4. [Ipu sTom
IUTsl pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO 3a/IaHHON (pU3HUYECKOi MOJIENbIO,
MO3BOJISIONINE MPUMEHSATh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS W3 Pa3HBIX pa3/enoB. [y KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL  3aJjaHusi Ha OOBSICHEHWE TPOTeKaHWsI (U3WYECKUX SIBICHHH ¥ TPOIECCOB B
OKpYXalolenl >XKu3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOJENM ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHUYECKOMY
obOecrieueHn0 yuyeOHOro rmnpoliecca 0a30BbI YpOBEHb Kypca (U3MKHM Ha YpOBHE CpPETHETro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QW3WKHA WIHA B
YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTO LMKiIa. B xabunere
(bU3UKH TOJDKHO OBITH HE0OX0AMMOE JJabopaToOpHOE 000PYIOBAHNE TSI BBITOJHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opyI0oBaHUE.

JleMOoHCTpallMoHHOE 00opyroBaHHE (HOPMUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUUBAET MOCTAHOBKY IEPEUUCICHHBIX B IIPOrpamMMe 10
(Gu3uKe KIIOYEBBIX AEMOHCTpAlMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.

JIabopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHUX MPAKTUYECKHX padoT (opMHUpyeTcs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M oOecrednBaeTcs B pacuére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKThI J1IaDOpaTOpHOro OOOpYJOBAaHUSA JOJKHBI OBITh
IIOCTPOEHbl Ha KOMILUICKCHOM HCIOJIb30BaHUHU AHAJIOTOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1aOOPaTOPUId.

OCHOBHBIMU LIENIIMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBJISIOTCS:

J (opMupoBaHME MHTEpEca U CTPEMJICHHUs OOY4YaroLIUXCs K HAay4YHOMY H3Y4YEHHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE MPEJICTABICHUH O HAyYHOM METOJe IO3HaHUS M (OPMHUPOBAHHE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

o (opMupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4E€HUS OCHOB
CTPOEHHUSI MaTepHH U (PyHIaMEHTaIbHbBIX 3aKOHOB (DU3UKU;

o (dopmMupoBaHue YMEHUH OOBSACHATH SIBJICHUS C MCIIOJIb30BAaHHEM (PU3UUECKUX
3HAaHUH U HaAyYHBIX JI0KA3aTENIbCTB;

o (dopMupoBaHMe TPEJICTaBIECHUM O poiau (U3MKKA Ul Pa3BUTUS  JPYrUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH.
JlocTkeHne STHX Ienedl o0ecredrBaeTCsl pelieHueM CIEAYIOIMX 3a/ad B Ipolecce
M3Y4eHHUS Kypca (PU3MKK Ha YPOBHE CpPEeIHEro oOIero oopa3oBaHus:



J npuoOpeTeHne CUCTeMbl 3HAHUK 00 OO0mHUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIOYAs] MEXaHUKY, MOJIEKYISAPHYIO (DU3HKY, SJEKTPOINHAMHKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI acTPOPHU3UKY;

J (dbopMupoBaHHE YMEHHMH NPUMEHSATh TEOPETUYECKHE 3HAHHS Ui OOBSICHEHUS
(GU3NYECKUX SIBIICHUH B TPHPOJE M JUIA NMPHUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN
KHU3HU;

J OCBOEHHE CIIOCOOOB PEIICHHS PA3JIMYHBIX 33/1a4 C SIBHO 33JaHHOW (DU3NUECKOI
MOJICNBIO, 3a/a4, TIOAPa3yMEBAIOMINX CAMOCTOSATEIBHOE CO3JaHue (PU3MUECKOW MOICIH,
aJICKBAaTHOW YCJIIOBHUSIM 3a/1a4U;

o NOHUMaHUE (QU3NYCCKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TCXHUYCCKHX YCTPONCTB
Y TEXHOJIOTMYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEIY;
J OBJAJICHUE METOJaMH CaMOCTOSITEJIBHOTO IUTAHMPOBAHUS U MPOBEIACHUS

(GU3NYEeCKUX OKCIEPUMEHTOB, aHaTW3a W HMHTEpIpeTanud HWH(pOpMaIK, OnpeaeIeHHs
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yibTaTa;

J CO3JaHME YCJIOBHM Ui pPa3BUTHUS YMEHHH IPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOMN JNEATEIBHOCTH.

Ha wm3yuenue ¢usuku (6a30BBI ypPOBEHb) Ha ypOBHE CPEAHETO 0OIIEero oOpa3oBaHMs
otBoauTcs 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kmacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme mo (uU3MKe IMepedyeHb Ja00paTOpPHBIX M MPAKTUUYECKUX
paboT sBNSETCS PEKOMEHIOBAaHHBIM, YYUTEINb JeIaeT BBIOOP MPOBEACHUS JIaO0OPaTOPHBIX padoT
1 OTIBITOB C YYETOM MHIUBUIAYAbHBIX 0COOEHHOCTEN 00yUYaIOIUXCS.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znea 1. ®u3nka u MeTOAbI HAYYHOI O MO3HAHUS

®duszuka — Hayka 0 npupoje. HayuHble MeTOIbl MO3HAHUS OKpyKaromero mupa. Posib
SKCIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue (GpU3NUECKUX SBICHUN | mpolieccoB. Hayunsie rumores3sl. Ousznueckue
3aKOHBI ¥ TEOPUU. |'paHHIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Ponp um mecto ¢Qusuku B (GOpMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IHU(PPOBBIE U3MEPHUTENbHBIE TPHUOOPHI, KOMIIBIOTEPHBIEC AATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBrkeHHE. OTHOCHUTEIBHOCTh MeXaHWdeckoro mABikeHusa. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpenHsE CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepHUaTbHOM TOYKHM, UX MPOEKIUU HA OCH CHCTeMbI KoopauHat. Clio)KeHHe MepeMelleHrui u
CII0OEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE NBMXKEeHHE. ['paduKku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEUIEHUSI MaTepUaIbHON TOUKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKopeHrne CBOOOHOTO MaIeHus.

KpuBonnHeiiHoe nBueHue. JIBukKeHHWE MaTepHalbHOW TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JUHEWHas ckopocTh. llepumon u
gactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE TMPUMEHEHHE: CIHAOMETP, JIBUKEHHE
CHapsI0B, LIEMHbIE U PEMEHHBIE MEpEIauH.

Jlemoncmpayuu



Moenp cucTeMbl OTCUETA, MILTIOCTPALMS KHHEMATUHYECKUX XapaKTEPUCTUK JABUKCHUS.

[IpeoOpazoBanme IBUKCHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0OM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUSL.

HanpaBnenue ckopoCcTH pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JIBUKEHUSA C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccrnenoBanne  COOTHOWICHHMS  MEXKAY  MYTAMH, NPOMJECHHBIMH  TEJIOM  3a
MOCJICIOBATEIIbHBIE PABHBIE IPOMEXKYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM JBWKEHHHM C
Ha4yaJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenune nBUKEHU MApPUKaA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun otHOcurensHOCTH [amwited. Ilepsenii 3akoH Herorona. HMHepumanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprnosunuu cui. Btopoit 3akon Herorona s
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckojmkeHus, kaueHus). Cuia tpeHus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIBKEHUs U cuina TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
TIpU ABMKEHUU TeJIa B )KUJIKOCTH WJIH Ta3e.

[TocTynarensHoe U BpanaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOTO Tela.

MoOMEHT cuiIbl OTHOCHUTENIBHO OcH BpaimieHus. llnedo cuiibl. YcnoBusi paBHOBecHs
TBEPJIOTO TeA.

TexHuueckre yCcTpONCTBAa M MPAKTHYECKOE INPUMEHEHME: MOIIIMITHUKH, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AehOopMalHu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3ydenue nBuxenus Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOLIUX B IPYKUMHE U PE3UHOBOM
oOpasiie, OT ux JehopMalHH.

HccnenoBanue ycaoBuid paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BpallleHMUS.

Tema 3. 3akonvi coxpanenus 6 mexanuke

Nmiynsc MaTepuanbHOM TOUKH (TeNa), CHCTEMBI MaTEPUATBHBIX TOUeK. IMIynbe cuibl 1
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITyJbca. PeakTUBHOE ABMKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHeprusi MarepuaibHONW Touku. Teopema 00 M3MEHEHHH KUHETUYECKOM
SHEPIUU.

[MotenmmaneHas oSHeprus. [loTeHnuanbHas dSHeprus ymnpyro aeGopMHpoBaHHOU
npyxuHbl. [loTeHInanbpHas SHEPTUs Tela BOIU3H MOBEPXHOCTH 3EMITH.



[ToTeHManbHBIE W HEMOTEHIMAIbHBIC CHIBL. CBs3b PAOOTHl HEMOTCHIUAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOM IHEPrUu.

VYupyrue u Heynpyrue CTOJIKHOBEHHMSL.

TexHuueckue yCcTpoHCTBa U IMPAKTUYECKOE NMPHUMEHEHHE: BOJOMET, KONED, NMPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMALHOW PHEPTUU B KHHETUIECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCONIOTHO HEYNPYroro yiaapa € TOMOLIbIO JIBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C MU3MEHEHHEM MEXaHHMYECKOW SHEpPruM Teja Ha
MpUMeEpPE PACTSHKEHUS PE3UHOBOTO JKT'yTa.

Paznen 3. Mousekyasipaasi pu3MKa M1 TEPMOAUHAMMKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE  TIOJIOKEHUS  MOJICKYISIPHO-KHHETUYECKOW TEOPUM U HMX  OIBITHOE
obocHoBanue. bpoyHosckoe apwxkenue. uddysus. Xapaktep NBMKEHUS U B3aUMOJCHCTBUS
yacTull BenlecTBa. MoJienu CTpOeHUsI Ta30B, KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Toctrostnaas ABoraapo.

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

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KHHETUYECKON TeopHuH
HJeaNbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEPruu
TEIUIOBOTO JBWXKEeHMs dactun rasa. lllkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBHenue MenneneeBa—Knaneiipona. 3akon [lansrona. M3omponecchl B UAEAaTLHOM Ta3e C
MOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. [ paduueckoe npeacraBieHrne U30MPOIIECCOB: U30TEPMA,
n30x0pa, n3obapa.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMETpP.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOUIUME JUCKPETHOE CTPOEHHE BELIECTBa, (oTorpaduu MoKy
OpPraHUYECKUX COCIMHEHUM.

OnpiTel 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOIEHCTBHUSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPO/Ly JABJIEHHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS UJICAIbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3JyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE M3MEpEeHH 00b&éMa
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonuHamuueckas cucteMa. BHYTpeHHsIst SHEprus TepMOAMHAMUYECKON CUCTEMBI U
criocoObl e€ m3MeHeHus. KonmnyecTBo TemioTsl U pabota. BHyTpeHHSIs SHEPrUsi 0JJHOATOMHOTO
uJeanbHOTO Ta3a. Buasl Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3ITyUEHUE. Y eNIbHast
TETI0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI MpH TeIUIonepeaaye.

[Monsitne 06 ammabatHom mporecce. [lepBbiii 3akOH TepMoAWMHAMHKHU. [IpumeHeHHE
MIEPBOTO 3aKOHA TEPMOIUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMoCTh MPoLeccoB B IpUpPOIE.



Tennoeie MamuHb!. [IpuHIMNGEL AeHCTBHUS TEMIOBBIX MamuH. [IpeoOpazoBanust sHeprun
B TEIJIOBBIX MammHax. Koag¢umnuent noneznoro neicteus temioBoil mamuubl. Hukn Kapao n
ero KO3 HUIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTUUECKUE MTPOOIEMBI TEINIOIHEPTETUKH.

TexHuueckue yCTpONCTBA M HPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, OITOBOM XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEW SHEPTUU Teja NMPHU COBEPUICHHH DPAa0OTHI: BBUIET MPOOKH H3
OYyTBUIKM TIOJl JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanwe >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS ).

W3meneHue BHyTpeHHEN aHepruu (TemMmnepaTypsl) Tejla Ipy Terionepeaaye.

OmnpIT M0 aguabaTHOMY PacCIIMPEHUIO BO3IyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenune ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnbvie cocmoanua gewjecmea. Pazogvie nepexoovi

[TapooOpazoBannie u koHzaeHcauus. Mcnapenme wu  kurenue. AOCONIOTHAsI U
OTHOCHTEJIbHAS BIIAXKHOCThH BO3ayxa. HacellieHHbIN Tap. Y aenpHas TEIioTa mapooopa3oBaHus.
3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Ttemo. Kpucramumueckue u amopdHble Tena. AHHU30TPOIUS CBONCTB
kpuctaymoB. Kunakue kpucramibl. CoBpeMeHHble MaTepuaiibl. [1naBneHre M KpucTalIu3anus.
VY aenpHas TeruoTa miuasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJIOTUM  IIOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUN.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Crioco0Obl U3MEpPEHUsI BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpanysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

W3mepenne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

Pasznena 4. DiiekTpoauHAMHKA

Tema 1. Inekmpocmamuxa

Onexrpuzanus Tel. OJIEKTpUYECKUM 3apsan. JlBa BuAAa JIEKTPUYECKUX 3apsisioB.
[IpoBOIHUKH, IUANEKTPUKH U MOJYIPOBOJIHUKH. 3aKOH COXPAHEHUsS MIEKTPUYECKOTO 3aps/a.

Bs3aumopneiicteue 3apsanos. 3akoH Kynona. TodeuHslli  2eKTpUYECKU  3aps.
Onexkrpuueckoe mnoJie. Hanpsok€HHOCT 2nekTpuueckoro mnosid. [lpuHumn cynepno3unun
AIEKTPUYECKUX TOJIEH. JINHNN HANPSYKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cumn anekrpocratnuyeckoro mouis. Iloreniman. Pa3sHoCTh NOTEHIMANOB.
IIpoBOIHUKYN M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJI€. JAM3IeKTpUUECcKask MIPOHULAEMOCTb.

OnexTpoéMkocTs. KoHzmeHcaTop. DIEKTPOEMKOCTh INUIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOPA.

TexHudeckne yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI, JJIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE SIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIbHBIHI
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSUKEHHBIX TEll.



[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B 2JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOWAAM IJIACTHH,
PACCTOSTHUSA MEXKTy HUMH U JTUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannslit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpUUecKuil TOK. Y CIIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOIro ToKa. MICTOUHMKHN TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma as1s ygacTka LIETH.

DnexTpuyeckoe COIPOTHBIICHUE. VYaensHoe COTIPOTHUBIICHHE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh IEKTPUYECKOTO TOKA.

DNeKTpOABMKYIasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) yiekTpruueckoi renu. KopoTkoe 3ambikaHue.

DONeKTpOHHAas MPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJJIOB OT TemnepaTypbl. CBepXIPOBOIUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTh IOJIYIPOBOJIHUKOB.
CgpoiictBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DneKTpuYecKuii TOK B pacTBOpax M pacilaBaX AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUcCcoOManus. DIEKTPOIU3.

DJIeKTpUYeCKHil TOK B razax. CaMOCTOSTEIbHBII W HECAMOCTOSITENbHBIA pa3psjl.
Momnnus. [Tnazma.

TexHuueckre yCTpPOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETD,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHl, TEPMOMETP COIMPOTUBIICHUS, BAKyyMHBIM TUOJZ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYIIPOBOIHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COIPOTHUBIJICHUS LUJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MIOIIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMelnaHHoe coeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe m3MepeHue FNEeKTPOABUKYILEH cuibl. KOpoTKOoe 3aMblKaHUE rajbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHnue HIEeKTpOABMKYILEH CHJIBI HMCTOYHHMKA TOKa M €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habnronenue snexTpoinsa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kilacce OCYIIECTBIISETCS C Y4ETOM
COJIEp)KATENbHBIX MEXKIIPEIMETHBIX CBSA3€H € KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.



MedsicnpeOmemnuvle nonsmusi, CBSI3aHHBIE C M3y4EHHUEM METOJOB HAYYHOTO TO3HAHWS:
SBJICHUE, HAy4dHbId (akt, rumore3a, Qu3nMdeckas BeIWYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHUEe CHCTEMBbI ypaBHEHUWH, JWHEHHas QyHKIUsA, mapadoa,
runep0oia, uxX rpauKN U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKIUU: CUHYC, KOCUHYC, TaHTEHC,
KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO, BEKTOPHl M HX MPOSKIHH Ha OCH
KOOP/MHAT, CJIOKEHHE BEKTOPOB.

Buonoecusn: mexannueckoe ABIWKEHHE B )KUBOH mpupoje, aupdy3us, 0cCMOC, TEINI00OMEH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEaaun, TEIIOBOE PAaBHOBECHUE), DIIEKTPUUCCKUE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XUIKOCTEH U Ta30B, JIJICKTPUUYECCKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIUTHYECKAS TUCCOIIMAIINS, TaTbBAHUKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocusn: mpeoOpazoBaHUE JIBIKCHHUM C UCTIOJIH30BAHHEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, MOJIIUIHUKH, WCIIOIH30BAHUE 3aKOHA COXpaHEHUs HUMITYyJIhbca B TEXHHKE (pakerta,
BOJOMET U Jpyrue), JBUTraTellb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU TIOJy4YeHUSI COBPEMEHHBIX MAaTepHajioB, B TOM YHCIIC
HAaHOMAaTepHaJIOB, W  HAHOTEXHOJIOTUM,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, DJICKTPOHArpeBaTeIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIIbHBIEC TPUOOPHI, TATHBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHWTHL. B3anmoneicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHoe mnoJe.
Bekrop marautHoi uHAyKIMU. [[pyuHIUIT Cyneprno3ului MarHUTHBIX MoJied. JIMHUM MarHUTHOM
nHAyKnuu. KapTrHa TuHUN MarHUTHOM MHIYKIIMU T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHOE noje npoBoAHMKAa ¢ TOKOM. KapThHa NMHMI MHAYKIMM MArHATHOTO MOJIA
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanMoaelicTBue MPpOBOJTHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moayap M HampaBieHHe. [[BHKeHHME 3apsDKEHHOW YacTULBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HNEKTPOMAarHUTHOM uWHAYKUMH. I[loTOK Bekropa MarHUTHOM WHIYKIIUU.
DNEeKTpOABMKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMU Papanes.

BuxpeBoe snexrtpuyeckoe mose. DJIEKTPOABIXKYIIAs CUJIAa WHIYKUUMU B IPOBOJIHHUKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBJIEHME CAMOMHAYKIHUH. DJIEKTPOBUKYILAS CUJIA CAMOUHIYKIUU.

DHeprusi MarHUTHOTO MOJIsL KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJI€.

TexHuueckre YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: IOCTOSIHHbIE MAarHUTHI,
AIIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEN 3IE€MEHTAPHBIX YaCTHUILl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumoseiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM MHAYKIIUH.



IIpaBuiio Jlenna.

3aBUCUMOCTb UIEKTPOJBMKYILIEH CUIIbI MHIAYKLIHUHA OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO
IIOTOKA.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3ydyeHne MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBiaeHUS 31EKTPOMArHUTHOM MHYKIIUHU.

Paznea 5. KosieOaHnusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KONEOAHUSA

Konebarenpuass cucrema. CBoOonmHbIe MexaHW4yeckwe KojeOanus. [apMoHUYeckue
koneOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [IpyXKMHHBI MasTHUK.
Maremarnueckuii MasTHUK. YpaBHEHHE rapMOHHUYecKuX Kosiebanuil. [IpeBpaiienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenbubiit koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KoJjeOaTeNbHOM KOHType. AHAJIOTUsS MEXKIy MEXaHWYECKUMU U AIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aryxaroumux KoneOaHUAX. BeIHyK/IeHHbIE MEXaHUYECKHe KOoJaeOaHusl.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[IepemennsbIil TOK. CHHYCOMAAIBHBIN MTEPEMEHHBIN TOK. MOIIHOCTE NTEPEMEHHOTO TOKA.
AMIUITMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenada U MOTpeOICHHUE SIEKTPUUYECKON SHEPTHUU.
OKOJIOTMYECKME PUCKH TP NPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa wHcnosib3oBaHus
AJIEKTPO3HEPI UM B OBCEIHEBHOM )KU3HU.

TexHuyeckre yCTpOMCTBA W MNPAKTUYECKOE TMPUMEHEHHE: HIIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JINHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB — KoJieOaTeNbHOW  CHUCTEMBbl  (NMPY)KUHHBIA — WJIH
MaTeMaTHYeCKU MasTHUK).

HaGnronenue 3aryxaromnux Kojie0aHu.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmworpaMmbl — (3aBUCUMOCTH  CHJIBI TOKa U HANpsSOKEHUsT OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu nocienoBaTeaIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUM 3IEKTPOIepeaayuH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOA MallbIX KoJieOaHU rpy3a Ha HUTH OT JJIMHBI HUTH
Y MacCChI Tpy3a.

HccnenoBanne NEpPEMEHHOT0 TOKAa B LENM M3  IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHblE 60JIHbL

MexaHnyeckue  BOJIHBI,  YCIOBHA  pacnpocTpaHeHus.  llepuon. Ckopoctb
pacmpocTpaHeHuss ¥ JuinHa BosiHBL. [lomepeunbie u mpoaonbHbIe BOJHBL. WMHTepdepeHums u
TU(paKIKs MEXaHMYECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBUSl M3JIy4EHHUs 3JEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHtauust BektopoB E, B, V B snexkrpomaruutHoii BojHe. CBOHCTBa 3JE€KTPOMArHUTHBIX



BOJIH: OTpaXXEHHe, MpelloMIIeHHe, Noisipu3anys, audpaxknus, uHTepdepeHuus. CKoOpocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[kana 3meKTpOMarHUTHBIX BOJH. [IpuMeHeHre 3eKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHMIIBI paUOCBA3U U TeNIeBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNUE OKPYKAtOIIel CpeJibl.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHHUKE W MEIULIUHE, pajap, PaaIdoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromeecs Teno kak HICTOYHUK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHny U JUppakiiii MEXaHUUECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIONW W YacTOTOM
KOJIeOaHUH.

HccnenoBanne CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTPAXKEHHUE, MPEIOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEHOE pacnpoCTpaHEHWE CBETa B OJHOPOJIHOM
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpaxkeHHs cBera. [locTpoeHne n3oOpakeHUM B IIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3aKOHBI TIPEIIOMJICHHS CBeTa. AOCOJIOTHBIA ITOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yrojl MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Jucnepcus cBera. CrioxHBINA cocTaB Oenoro ceta. LIBer.

Coluparoriiue U paccemBarome JUH3bI. ToHkas JuH3a. DOKycHOE pacCcTOsHHE W
ONTHUYECKas cuiia TOHKOU JUH3BIL. [locTpoeHne n3o0pakeHuii B COOMPAIOIIUX U PACCEUBAIOIIUX
nuH3ax. PopMyna TOHKOU JUH3bL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BomnoBas ontuka. HaTepdepenums cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOYHUKOB.

Hudpakuuss cBera. Judpakumonnas pemérka. YcnoBue HaOMIOACHUS TJIABHBIX
MaKCHUMYMOB TIpH MaICHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

Texnuyeckne ycTpoiicTBa M MpaKTHYECKOE IMPHUMEHEHUE: OYKH, Jyma, ¢oToamnmapar,
MPOEKIIMOHHBIM ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, JU(PpaKIIHOHHAS
peméTKa, MoJsIpou..

Jlemoncmpayuu

[IpsiMonMHeNHOE pacnpoCTpaHEHUEe, OTpaKeHUE M IpesnomieHue cBera. Onruueckue
pUOOPBHL.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moienbs CBEToBO .

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Mogenu MUKpOCKOMa, TEIECKOIIa.

Habmonenue uatepdepeHm cera.

Habnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cBeta.

[Tony4yenue cnekTpa ¢ HOMOILBIO IPU3MBI.



[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenue nokasaTesisi IpeJoOMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

HaGnronenue aucnepcun cera.

Pa3nes 6. OcHOBBI cClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'pannibl IPUMEHMMOCTH KJIAaCCUYECKOM MexaHuKH. llocTynarsl crnienualbHONM TEOpUHU
OTHOCUTEJIbHOCTH: WHBApPUAaHTHOCTh MOJYJS CKOPOCTM CBETa B Bakyyme, MPUHLHII
OTHOCHUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JJIEHUE BPEMEHU U COKPALLEHUE JUTHHBI.

DHeprus U UMIYNbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIHEN U UMITYJIBCOM PENITUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBanToBas puszuka

Tema 1. Dnemenmul K6AHMOBON ONMUKU

®ortonsl. Popmyna [lnanka cBsi3u sHeprun (poTOHA € €ro YacTOTON. DHEPrusl U UMITYJIbC
dboToHa.

OtkpeiTne u wuccienoBanue Qoroddpdexkra. Ombitei A. I. CromeroBa. 3akoHBI
dboTtorddexra. Ypasuenue DitnmrreitHa aus Gorodddexra. «KpacHas rpanuma» Gororddekra.

JaBnenune cBeta. OneiTe [1. H. JIeOGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoHCTBa M IMpaKTUYECKOE MpUMeHEeHHE: (POoTo37aeMeHT, (OTOAATUUK,
CoJIHeUHas Oatapesi, CBETOUOI.

Jlemoncmpayuu

®doTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OmbiTel Pezepdopaa no paccesnuro o -dactui. [lmanerapHas
mozens aroma. [loctynarel bopa. M3nyuenue u normnomienue ¢GoTOHOB MpHU MEepexojie aToMa ¢
OJIHOTO YpPOBHS HHEpruM Ha Jpyroil. Buapl cnektpoB. CHeEKTp ypOBHEH 3HEpruu aroma
BOJIOpOJA.

BonnHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KopnyckyasipHO-BOJHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJEHHOE U3TyYEHUE.

TexHuuecknue yCTpONCTBA U MPAKTHYECKOE MPUMEHEHHWE: CHEKTpPaJIbHBIM aHaINu3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenue JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HabnroneHnue nuHeyaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JTOKa3bIBAIOUIME  CJIOXHOCTH  CTpoeHus  sapa.  OTkpbiTHE
panuoaxktuBHOCTH. OnbITH Pe3epdopaa no onpeneneHuto coctaBa padoakKTUBHOTO H3JIyYSHHUSL.
CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BrusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykmonnas monens sipa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio sapa. M30tons.



Anbda-pacniaa. DNeKTPOHHBIA U TIO3UTPOHHBIN Oera-pacman. ['amma-uziydeHue. 3aKoH
PaZroaKTUBHOTO pacraja.

DHeprus cBA3M HyKJIOHOB B siipe. SnepHbie cuitbl. JleekT Macchl spa.

SnepHble peakuuu. Jlenenve U CUHTE3 SAEP.

Snepusiii  peaktop. Tepmosimepusiii cunTte3. IlpobiemMbl UM TEPCHEKTHBHI  SACPHON
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI IEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.

Meto1bl HAOMIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoii KapTHHBI MHpa.

TexHuueckue ycTpoicTBa M IMPAaKTHUUECKOE IMPUMEHEHUE: JO3UMETp, kaMmepa Buibcona,
SIEPHBIN PEaKTOp, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

WccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadpusim).

Pa3nen 8. DjieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oranbel pa3BUTHUS acTpoHOMHH. [lpukinagHoe M MHUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 3B€3anoro Heba. Co3Be3aus, sipkue 3BE3/bl, INIAHETHI, UX BUTUMOE JBUKECHHUE.

Conneynas cucrema.

Counnne. CosiHeuHas akTUBHOCTh. Mctounumk sHeprum CosiHIA W 3BE3A. 3BE3MBI, HX
OCHOBHBIE XapaKTEepUCTUKH. JluarpaMma «CHEKTpPaJIbHbIM KIJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEIOBaTeIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
IIOCJIEOBATEIbHOCTH. BHyTpeHHee crpoeHne 3BE34. COBpeMEHHBIE IIPEACTABICHUS O
IIPOUCXOXKACHUH U 3BoJronny CoJIHIA U 3BE31. DTarbl )KU3HU 3BE3NL.

Mineunsiii [lyte — Hama ['amaktuka. [lonoxxenue n nBmwkeHue ConHua B ['amakTuke.
Tuns! ranaktuk. PaguoranakTuky v kBazapbsl. YEpHBIEC IBIPHI B AIpax TaJaKTHK.

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa006:a. Pazberanue ramaktuk. Teopwust
Bosbiioro B3peiBa. Pe1nkTOBOE M3ITy4EHHE.

Macmrabnas cTpykrypa BeenenHoil. MeraraigakTuka.

Hepeménnblie mpo6aemMbl acCTpOHOMUU.

Yuenuueckue nabnrooenus

HaGnroneHuss HEeBOOPYKEHHBIM IJIa30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX IPUI0KEHUI
IUIsL OIIpeJeNIeHHsI OJI0KEHHsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J]aTy: OCHOBHBIE CO3BE3]IUS
CeBepHOTo NoIyIapus U sipKUe 3BE31BL.

Habmonenus B teneckon Jlynsl, maner, Mineunoro [lyrtu.

Oo6o0maronee NnoBTOpeHne

Ponb ¢u3ukn M acTpoHOMUH B 3KOHOMHYECKOM, TEXHOJOTHMUYECKOW, COLMAIBbHOW U
TUYECKOH cdepax IesATETbHOCTH 4YelloBeKa, poJib M MecTo (U3MKM U acCTpOHOMHHM B
COBPEMEHHOM Hay4yHOH KapTMHE MHUpPA, pOJlb (PU3MUECKOW TeopuH B (OPMHPOBAHUU
IPEJCTaBICHUN 0 PU3MUECKON KapTUHE MUPA, MECTO (PU3NYECKOIN KapTHUHBI MHpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTaBICHUM O IPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢usuku 6a30Boro ypoBHS B 11 kiacce ocyiiecTBisieTcs ¢ y4€ToM
coJiepKaTelbHbIX MEXKIIPEIMETHBIX CBsi3e C KypcaMH MaTeMaTHKH, OWMOJIOTUH, XHMMH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnusie nonamus, CBA3aHHBbIE C U3yYEHHEM METOJIOB HAy4YHOIO IO3HAHMS:
sBJICHHE, HAY4HbIM (akT, rumotesa, (uznyeckas BeTUYMHA, 3aKOH, Teopus, HaOIIoIeHHe,
SKCIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpPaBHEHHH, TPUTOHOMETpUYEeCKHe (DYHKIMU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPBl M HX



MPOEKIMH Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJIHBIC JIEMEHTAapHBIX (DYHKIHUH,
MPU3HAKK OO0 TPEYTOJIBHUKOB, OTIPEACICHUE TUIONIAIN TUIOCKUX GUryp u 00bEMa Tell.

buonozus: snextpuueckue SBICHUS B JKMBOM IpUPOJE, KoJeOaTeabHbIE IBUKECHMS B
KUBOU IIPUPOJE, ONTUYECKUE SIBICHUSA B JKUBOM IIPUPOJE, NEHUCTBHE DPAJMALMM Ha JKUBbIC
OpraHU3MBI.

Xumusa: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PElIETKH, CIIEKTPAJIbHBIN aHAIu3.

Teoepaghus: MarHUTHBIE TIOJIOCAa 3€MJIH, 3aJIe)KH MarHUTHBIX Py, POTOCHEMKA 3eMHOU
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonozus: TUHUM IIEKTPOIIEPENAY, FEHEPATOP MEPEMEHHOIO TOKA, dIEKTPOIBUTATENb,
MHIYKLIMOHHAs [e4yb, pajap, paJuoONpUEMHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAasl ONTHKA, COJIHEYHasl OaTapes.

NNJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpenMmera «®dusmka» Ha ypoBHE CpeIHEro oOIero odopazoBaHUS
(6a30BBIT  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHKEHHE  CICAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U TIPEJMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB.

JIMMHOCTHBIE PE3YJbTATHI

JIMgHOCTHBIE pPe3yNbTaThl OCBOCHUS ydeOHOTro mpenmMeTa «DPU3MKay TOJKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIWid, TO3UTHBHBIX BHYTPEHHUX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIEeCTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTEIbHOCTH B IPOIIECCE pean3aliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUSA:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMM OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIUOHHBIX OOIIEUETOBEYECKUX T'YMAHUCTHUECKUX U JEMOKPATHUYECKHX
IICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IESTENbHOCTh B MHTEpECAX IPa)KAaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYMpPaBJIeHUU B 00pa30BaTebHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTUTYTAMHU B COOTBETCTBHH C HX
(GYHKIMSAMHE ¥ Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON TPk AAHCKOU UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHHCKHX
yu€HBIX B 007acTH (PU3MKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CMOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;

4) 3cTeTHYeCcKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasl 3CTETUKY HaAyYHOTO TBOPYECTBA, IPUCYILETO
¢u3nyeckoit Hayke;

5) TPyA0OBOI0 BOCIINTAHMSA:

UHTEpEC K pa3Nu4HbIM cdepam mnpodeccHoHaTbHONH JeATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHMKOW, YMEHHE COBepIlaTh OCO3HAHHBIA BbIOOp Oynaymiei
npoeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;



TOTOBHOCTh U CHOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00iacTH (GU3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) PK0JIOrN4E€CKOro BOCIIUTAHHUSA:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPBI, OCO3HAaHWE TJI00ATBHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILECTBICHUE JCUCTBUM B OKPYKAIOIIEW Cpelle Ha OCHOBE 3HAHMS
LeJIEN yCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIIupeHue OmbITa JCATCILHOCTH JKOJIOTHYECKOW HAMpPaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHHM 110 (PU3UKE;

7) UEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3HUECKON HAYKH;

OCO3HaHWE [IEHHOCTH HAyYHOU JIEATEIIBHOCTH, TOTOBHOCTH B MIPOIECCE M3yUCHUS (DU3HKU
OCYIIIECTBIISATH IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NCSITEIbHOCTh HHIUBUTYAIBHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHbBIE YUeOHbIE el CTBHUS

Ba3oBble 1ornyeckue neicTBus:

CaMOCTOSITEIIBHO (POPMYJIHPOBATh M AKTYaJIM3HPOBATH MPOOJIEeMy, paccMaTpuBaTh e&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeSITSILHOCTH, 33]1aBaTh MMapaMeTPhl B KPUTEPHH UX JTOCTIDKCHUS,

BBISBIISATE  3aKOHOMEPHOCTH HM TIPOTHUBOPEYHMS B PacCMATPUBACMBIX (PH3UUECKHX
SIBIICHUSX;

pa3zpabaTeiBaTh IUIAH peHICHUS MpoOJeMBI C Y4ETOM aHAIM3a  HMMCIOIIUXCS
MaTepHUaJIbHBIX U HEMaTEepPHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YIbTATOB LIEJISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBHUSX pPEaTbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMH M METOJaMH (PU3NYECKOU
HaAYKH;

BIIQZIETh HABBIKAMU Y4e€OHO-HCCIIEA0BATEIbCKON U MPOEKTHON JEATEIHHOCTH B 00JaCTH
(bu3MKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(bu3MYECKOTO COJIepKaHusl, MPUMEHEHHUIO PAa3JIMYHBIX METOJ0B MO3HAHMUS;

BIIJIETh BUJAMH JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIUH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3a7ayy, BBIIBUIAThb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIS JI0Ka3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PELICHHUS,

aHAIM3UPOBATh TONyYEHHBIE B XOJE pEUICHHs 3aJaud pe3ydbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 33aud B 0Opa30BaTENbHOU JESITENLHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUA N0 (PU3UKE B IPAKTHUUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanueii:



BIIQJICTh HABBIKAMU TONY4YeHUS WHDOpMAUK (QU3NYECKOTO COACPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATh IIOMCK, AaHAJIM3, CHCTEMATU3aUUI0 U
WHTEPIPETAINIO HHPOPMAITIH PA3TUYHBIX BUJOB U (HOPM MPEACTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HHPOPMAITUH;

WCIIOJIb30BaTh CpeACTBAa WH(MOPMANMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHHA B
pelIeHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX 3a/a4 C COOJIOJCHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOCPEIKCHHUS, TTPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHOW 0E30TTaCHOCTH;

CO37aBaTh TEKCTHI (PU3UYCCKOTO COICpXKAHUS B Pa3IUYHBIX QopMaTax ¢ ydEéTom
Ha3HaueHWs wWHpOpMamMM ¥ TENEBOW AayIUTOPHH, BBIOUpAs ONTUMAIBHYIO (QOpMy
MPEJICTABJICHUS U BU3YyaJIU3al1H.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBJISITh OOIIEHNE Ha YpOKaxX (PU3UKU U BO BHE-YPOUHOU JI€ATEITLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYaIlui U CMATYaTh KOH(QIUKTHI;

pa3BEPHYTO W JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHAHOW M MHAUBUIYATHHON paOOTHI;

BBHIOMpATh TEMAaTHUKYy M METOJIbI COBMECTHBIX JCUCTBUN C Y4ETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEU Ka)JI0TO Wi€HAa KOJIJIEKTUBA;

MPUHUMATh IEJIM COBMECTHOW JIEATEbHOCTH, OPraHWU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIAThH IUIAH JEWUCTBUM, PACHPEACNISATh POJIU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIIEHUBATh KA4€CTBO CBOETO BKJIAJIa U KAXKJAOTO YIaCTHHUKA KOMaHbI B OOIINI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

MpeaiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJEU C MO3WLIHMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEJCHHE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

CaMOCTOSITENIBHO OCYIIECTBIIATh MMO3HABATENBHYIO JAEATEIBHOCTh B 00JACTH (U3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIBHO COCTAaBJIATh IJIaH PELIECHUs PAacYETHBIX M KAYECTBEHHBIX 3a7a4, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHU;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peuieHue;

OIICHUBATh MMPUOOPETEHHBIHI OTIBIT;

CHoCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO DJPYAULUMU B o00NacTh (PU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ1b, SMOLIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIaJIETh HaBBIKAMU MIO3HABATENbHOM pedIeKCH KaK 0CO3HAHUS COBEPIIAEMBIX IEHCTBUIN
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPUEMBI pe(DIeKCHU IS OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHHKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;



IIPUHUMAaTh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mporecce mocTHKEeHUST TIMYHOCTHBIX PE3YABTATOB OCBOCHUS MPOrPaMMBI 1O (PH3HKE
Ui ypOBHA  cpeAaHero oOmiero oO0pa3oBaHMs y  OOy4alOIIMXCS  COBEPLICHCTBYETCS
SMOLIMOHAIBHBIA HHTEJUIEKT, MPEAIOJIAralouIii COPMUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOLIMOHATILHOM c(pepbl, OBITH YyBEPEHHBIM B cele;

CaMOPETYJINPOBAHMS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIIOCOOHOCTb aJanTUPOBAaThCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U IPOSBIATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTMBAalLM{, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHKEHHMIO LIETH U YyCHexy,
ONTHMM3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXHOCTEM;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIHUX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBAaTh OTHOUIEHUSI C APYTUMU
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K koHity o6yuenus B 10 kjacce rnpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pojib U MECTO (PU3UKU B (POPMHPOBAHUHM COBPEMEHHOMN
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKOU
NeATEIILHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS H3YyYEHHBIX (DU3MUECKUX MOJENeil: MarephaibHas
TOYKA, MHEpLUAJIbHAs CUCTEMa OTCYETa, abCOJIIOTHO TBEPAOE TENO, WICATBHBIN Ia3, MOAEIH
CTPOEHUS Ta30B, )KUAKOCTEH W TBEPABIX TEJ, TOUCYHBINA DICKTPUUYECCKUN 3apsAl IPU PEIICHUU
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (PU3NYECKUE SBIEHUS (IIPOIIECChI) U OOBACHITh UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIEKTPOIUHAMHKU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE NPAMOJUHEHHOE [BW)KEHUE, CBOOOJHOE MaJEeHUE Tel,
IBW)KEHUE 110 OKPY)KHOCTHM, HWHepLMs, B3auMonelcTtsue Ttes, auddysus, OpoyHOBCKoe
IBMDKEHUE, CTPOEHHUE XHUAKOCTeH M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Tel IpU HarpeBaHUU
(OXJIaXJICHUH), TEIUIOBOE pAaBHOBECHUE, MCIIApEHUe, KOHIEHCALUs, MIJIaBJIEHUE, KpUCTaIIIN3aLus,
KHUIICHHE, BIAKHOCTb BO3/lyXa, IOBBIIICHHE JABJIICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyZe, CBsA3b MEXKIYy IlapaMeTpamMHu COCTOSIHMs ra3a B H30IPOLECCAX, JJICKTpHU3aLUs Tell,
B3aUMOJICHICTBUE 3apsI0B;

OINMCBIBATH MEXaHUYECKOE IBHM)KEHHE, UCHOJb3Yysd (PU3UUYECKUE BEIUYHHBI: KOOPIMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMIIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMaJbHAs SHEPrus, MexaHudeckas paboTa, MEXaHHYecKash MOIIHOCTb; HpHU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICA MCIOJIB3YEMbIX BEJIMYUH, HX
0003HAUEHMsI U €JUHUIII, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JJAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYrUMU BEIMYUHAMY;

ONMCHIBATh M3YYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS, HCIOJb3Ys
¢u3nyeckue BeNWYMHBL: JaBJICHME Ta3a, TeMIepaTypa, CpeAHsAs KHUHETHUYecKas »Heprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBAaJApaTU4Has CKOPOCTb MOJEKYN, KOJWYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATelIs; IPU ONHUCAHUM MTPABUIILHO TPAKTOBATh (DU3MUYECKUI CMBICI MCIIOJIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMs] W €IUHMIBI, HaXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (QH3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMYMHAM;

ONMCHIBATh M3YyYEHHBIE AIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBJICHUS
(mporieccsl), UCHOB3YS (PU3MUECKUE BEITUUMHBL: AJIEKTPUUECKUI 3apsi, AJIEKTpUYecKoe IMoJe,
HanpspKEHHOCTh  IOJIA, MOTEHIMAJ, pa3HOCTh IIOTEHLUAIOB; IPU OINHUCAHUU IPaBUIBHO



TPAaKTOBaTh (PM3MUYECKHI CMBICT HCIIOJB3YEMBIX BEIWYMH, WX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYT MU BEIUYHHAMUY;

aHATM3UPOBATh (PU3UYECKUE NPOLECCHl U SBICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI H
IIPUHLUIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonel HeroToHa, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS! MUMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
PaBHONPABUSI MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHENH KHHETUYECKOW HHEPIMHU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ a0CONIOTHON TeMIlepaTypoid, MEpBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsiaa, 3akoH KylmoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHHLUIBI JEHCTBHS MAIIMH, TNPUOOPOB M TEXHHUYECKUX
YCTPOICTB; pa3nnyarh ycJI0BHUS UX O€30MaCHOTO MCIOJIb30BaHUS B IOBCEIHEBHOM JKU3HH;

BBINIOJIHATh SKCIEPUMEHTHI 1O HCCIEIOBAHUIO (DU3MUYECKUX SIBICHUM M TMPOLIECCOB C
WCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpH 3TOM  (QOpPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, CcOOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpsIMblE U KOCBEHHbIE H3MEpeHHs] (U3NYECKUX BEJIMYUH, MPH 3TOM
BBIOMpATh ONTUMAbHBIA CHOCOO W3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIEHKHU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCHUMOCTH MeEXAYy (U3HMUECKUMH BEIMUYMHAMU C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHPOBATh PpPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIMYMH B BUJE TAOMUI] U IpadUKOB, JIeNaTh BHIBOIbI
0 pe3ysibTaTaM HCCIe0BaHMUS;

coOmogaTtk mpaBuia 0€30MacHOr0 TpyAa IMpH MPOBEICHUM MCCIENOBAHUN B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (HU3UYECKON MOJENblo, HCHOJb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BEIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3HYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauYeHUs (PU3UUECKON BEJINYHHBI,

pelars KauyeCTBEHHBIE 3a/layM: BBICTPAUBaTh JIOTMYECKH HENPOTUBOPEYMBYIO LIEMOYKY
paccyXKJeHU ¢ ONIOPOH Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMS,;

UCIOJb30BaTh IPU PpEIIEHUH Y4YeOHBIX 3a7ady COBpPEMEHHbIe HH(OPMaIMOHHBIE
TEXHOJIOTUU [yl IOUCKA, CTPYKTYPUPOBAHMSA, MHTEPIPETALUU U MPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOM MH(POPMALMY, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH()OpPMAIHIO;

IPUBOJANUTH IIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE ITPOLIECCOB OKPYXKAIOIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOT A,

UCIOJb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3MKE B TIOBCEAHEBHOM JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUN C TPUOOPAMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOT O IIOBECHUS B OKpYXarollel cpene;

paboTaTh B TpyIlie C BBIIOJHEHUEM pa3IMYHbIX COLMAIBHBIX pOJIeH, IUIAHUPOBAThH
paboTy TIpymmbl, palMOHAIBHO PACHpPENeNsaTh OOSM3aHHOCTH M IUIAHUPOBATh JESITEIbHOCTH B
HECTaHJAPTHBIX CUTYyallUsX, aJI€KBATHO OLICHMBATH BKJIAJ KaXJ0I'O W3 YYaCTHUKOB TI'DYINIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

K xoHiy o6yuenust B 11 kj1acce npenaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y O0yUarOIUXCS YMEHUI:

JI€MOHCTPUPOBATh HAa MPUMEPaAX pPojb U MECTO (U3UKH B (POPMUPOBAHHH COBPEMEHHOM
HAay4yHOW KapTHUHBI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B IPAKTUYECKOMN
JeATeIbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €AUHCTBO (PU3HUECKON KapTUHBI MUPA;



YUUTBHIBATh TPAHULGI TMPUMEHEHUS W3YYEHHBIX (U3MYECKUX MOJEJICH: TOYCUHBIN
ANEKTPUYECKUIN 3apsj]l, Jyd4 CBETa, TOUCYHBIM MCTOYHUK CBETa, sJIepHAs MOJENIb aToMma,
HYKJIOHHAsI MOJIEJIb ATOMHOTO sIIpa MPH PEIICHUN GU3HUYECKUX 3a]1a4;

pacrno3HaBaTh (hU3MUYECKUE SBIICHUS (IIPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHAas
WHIYKIWS, JCWCTBHE MArHUTHOTO TIIOJISI HA TPOBOJHUK C TOKOM U JBIDKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIC KOJICOaHUSI ¥ BOJIHBI, IPSIMOJIMHEMHOE PaCIPOCTPAHEHHUE CBETA, OTPAKEHUE,
nperomwiieHne, uHTepdepeHus, maudpakuus € MOISIpU3ANUAS  CBETa, JTUCIEPCUS CBETA,
doToanekrpudeckuit 3pdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJOPO/JIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTIMCBHIBAaTh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIMUHBIX CPEI) U DJIEKTPOMATHUTHBIC SBICHUS (TIPOIECCHI),
UCTIONB3Ysl (DU3UYECKHME BEJIIMYMHBL: JJIEKTPUYECKHM 3apsl, CHila TOKa, DJJIEKTPUUYECKOe
HaIpsDKEHUE, AIEKTPUIECKOE COMPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, SJIEKTPOABIKYIIAs CUila,
paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuina Awmrmepa, cwia JlopeHila, WHIYKTUBHOCTh
KaTYIIKWA, SHEPTUsl DJIEKTPUYECKOT0 M MArHUTHOTO TOJIEH, MEepPHOJ U 4YacToTa KoJieOaHWUU B
KoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCE TAPMOHMYECKHUX DJICKTPOMArHUTHBIX
KoJieOaHuH, (POKYCHOE pPACCTOSHHE W ONTHYECKas Cuja JIMH3BI, TPHU OMHCAHUHU TMPABHIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT HCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BETMUNHY C APYTUMHU BETUIHHAMU;

OTMCHIBATh HW3YYCHHBIC KBAHTOBBIE SIBIICHUS W TPOIECCHI, HCIOIB3YS (HU3UUIECKUE
BEJIMYUHBI: CKOPOCTh AJJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUS U
UMITyJIbC (OTOHA, TMEPUOJ TOJypaclaja, SHEpPTHsl CBSI3M aTOMHBIX SIep, NPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HUCMOJB3YeMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3bIBAIOUINE JaHHYIO (U3UYECKYIO BEJIWYUHY C IPYTUMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUMHBI;

aHAJIM3UPOBATh (PU3MUECKHE TPOLIECCHl U SBJICHUS, UCIONb3Yysd (U3NUYECKHE 3aKOHBI U
npuHOUNBL: 3akoH Owma, 3aKkOoHBI MOCIEOBATENbHOIO M MapajlyieIbHOIO COEIMHEHUs
MPOBOJAHHUKOB, 3akoH JDkoynas—JleHna, 3akoH  9JEKTPOMAarHUTHOM  MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMSI CBETAa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHMe OWHmITeHHa Ui ¢doTtoddderra, 3aKOH COXpaHEHHUS SHEPruu, 3aKOH
COXpaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUS
MaccoBOr0 4YHcCIia, HocTynaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacraja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE M YCIOBHS (IPaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpEJIeNIATh HAMpaBICHHE BEKTOPa MHAYKIMM MArHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cwiibl Amrnepa u cuisl JlopeHiia;

CTPOUTH M OIUCHIBATh N300paKEHHE, CO3/1aBaAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JTMH301;

BBITIOJIHATh SKCIEPUMEHTHI 10 HCCIEA0BAaHUIO (DU3MYECKHUX SIBICHUH M MPOIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
mpoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOHpaTh YCTaHOBKY W3
MPeI0KEHHOTO 000PYAOBAaHUS, TPOBOAUTH OTIBIT U (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITH TPSIMbIE U KOCBEHHBbIE H3MEpeHHs (U3MUYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIEeIOBAaTh 3aBUCUMOCTH  (U3UYECKUX BEIHUYMH C HCHOJB30BAaHHUEM MPSIMBIX
U3MEpEHUi: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHUpPOBATH PE3yAbTaThl MOITYYCHHON
3aBUCHUMOCTH (PH3WYECKMX BEIMYMH B BHAE Tabnui u TpaduKoB, [AeiaTh BBIBOJABI IO
pe3ynbTaTaM UCCleIOBaHHUS,



coOmoaTh MpaBuiIa Oe30MacHOr0 TpyJa MpPH TMPOBEACHUM HCCIECAOBAHUN B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM UM TMPOEKTHOW JAEATENIBHOCTH C
MCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THBIC 3aJaud C SIBHO 3aJaHHON (PU3UYECKON MOJENbI0, HCHOIb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAN3a YCIOBHS 3a7a4ll BHIOMPATh (HU3NUYECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYINIBI, HEOOXOAMMBIE ISl €€ pelIeHHs,
IIpOBOAUTH paC‘-IéTI)I 1 OCHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)I/I3I/I‘ICCKOﬁ BCINYHNHBI,

peliaTb Ka4YC€CTBCHHBLIC 3aJadM: BBICTpAUBATH JIOTUYCCKH HCIIPOTHUBOPCUMBYIO LICIIOYKY
pacCy>XJIEHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTONB30BaTh TPU pEIICHWH Y4YeOHBIX 3a7ad COBpPEMEHHbIe HH()OpMaIMOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMU U IpPEJICTaBICHUs] yuyeOHOU u
Hay4HO-TIOMYJSIpHON WH(OPMAIMK, TOJY4eHHOW W3 Pa3IMUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIy4aeMylo HH(POPMALIKIO;

OOBSACHATh MPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3nauyaTth yCIOBHS UX O€30MaCHOTO MCIIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPECTUUCCKUE 3HaHUA 110 (1)1/[31/11(6 B HOBCGHHGBHOI\/'I JKHU3HU JJIA
obecrnieueHrs 0€30MacHOCTH MpHU 0OpalleHuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOUCTBAMH, AJIs
COXPaHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

pa6OTaTB B Tpymnme€ ¢ BBIINOJHCHUEM PA3JIMYHBIX CONUAJIBHBIX pOJ'IGfI, IJIaHUPOBATh
paboTy TpymIbl, parMoOHAIEHO PACIPENesTh OOSM3aHHOCTH W IUIAHUPOBATH JESITEIHHOCTH B
HCCTAHJAPTHBIX CUTyalUAX, aAC€CKBATHO OICHMBATH BKJIAJ KaXXIAOT'O0 M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3esioB M TeM NPOrpaMMbl KosanyecTBo yacos DJIeKTPOHHBIE
n/m Bceero | Kontpoasnsie | Ipakruueckne | (WH$poBEIe)
paGoThI padoTsI o0pa3oBaTeJibHbIE

pecypcsl

Paznen 1. PUSUKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA

1.1 ®du3nKa 1 METO/Ibl HAYYHOT O MMO3HAHUS 2 bubnunorexa [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 2

Paznen 2. MEXAHUKA

2.1 Kunematuka 5 bubaunoreka [JOK
https://m.edsoo.ru/7f41bf72

2.2 JuHaMuka 7 Bubmuoreka [TOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXpAaHEHUSI B MEXaHHUKE 6 1 1 Bubmuoreka [TOK
https://m.edsoo.ru/7f41bf72

HWroro no pazzgery 18

Paznen 3. MOJIEKYJIAAPHAS ®U3NKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJIEKY/ISIPHO-KHHETHYECKON TEOpUU 9 bubnuoreka I[JOK
https://m.edsoo.ru/7f41bf72

32 OCHOBBI TEpMOTUHAMUKU 10 1 bubnuoreka I[JOK
https://m.edsoo.ru/7f41bf72

3.3 ArperaTHble cOCTOSTHUSA BemecTBa. Pa3oBbie mepexoabl 5 bubanoreka [JOK
https://m.edsoo.ru/7f41bf72

HUroro no pazzery 24

Pasznea 4. JJEKTPOAUMHAMHUKA

4.1 DrekTpocraTuka 10 1 Bubmmoreka IIOK
https://m.edsoo.ru/7f41bf72

4.2 [ocTostHHBIH 3NeKTpUIecKril TOK. TOKK B pa3IIHBIX Cpenax 12 1 bubnuoreka I[JOK
https://m.edsoo.ru/7f41bf72

HWroro no paznery 22
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11 KJIACC

Ne HaumenoBaHue pa3iesioB M TeM NPOrpaMMbl KoanuecTBo yacoB DJIEKTPOHHBbIE
n/n Bcero | Kontpoanusie | Ipaxruueckne | (WHPPOBLIE)
paGoThI paGoThI o0pa3oBaTeJIbHbIE

pecypcsl

Pazpen 1. 9JIEKTPOJAUHAMUMKA

1.1 MarsuTHOe 1ose. DJIeKTpOMarHUTHas MHAYKIHUS 11 1 3 bubnmnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 11

Paznen 2. KOJIEBAHUS U1 BOJIHbI

2.1 MexaHuuecKHe U JIEKTPOMarHUTHbIE KojieOaHust 9 1 bubaunorexa [JOK
https://m.edsoo.ru/7f41c97c

22 MexaHnuecKue U 3JIEKTPOMATHUTHBIE BOJIHBI 5 1 bubaunorexa [JOK
https://m.edsoo.ru/7f41c97¢c

2.3 OnTrka 10 3 Bubmuoreka [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no paszneny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHA OTHOCUTEJbHOCTH

3.1 OCHOBBI CIIEIMATIBHON TEOPUH OTHOCUTEIBHOCTH 4 1 bubaunoreka [JOK
https://m.edsoo.ru/7f41c97c

HWroro no pazzery 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTBI KBAHTOBOM OITHUKHU 6 bubanoreka [JOK
https://m.edsoo.ru/7f41c97¢c

4.2 Crpoenue aToMa 4 bubnuoreka I[JOK
https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE S71pO 5 bubnuoreka I[JOK
https://m.edsoo.ru/7f41c97¢c

HWroro no paznery 15

Pazpnen 5. 3JIEMEHTBI ACTPOHOMMWHU U ACTPOPUIUKHN

5.1 DJIeMEeHTBI ACTPOHOMUH U aCTPODUIUKH 7 1 bubnuoreka I[JOK
https://m.edsoo.ru/7f41c¢97¢

Hroro no pazgeny 7

Paznen 6. OBOBIAIOHIEE IOBTOPEHUE

6.1 O6o0bmaromee MOBTOpEHUE 4 bubanorexa [JOK
https://m.edsoo.ru/7f41c¢97¢

HWroro no pazmery 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne | Tema ypoka KosangecTBo yacoB Hara DJIeKTpOHHBIE NH(ppPOBLIE
n/m Bcero | Kontpoabusie | Ipakruueckne | U3YUeHHs | oOpasoBaTeabHble
padoThI padoThI pecypenl
1 ®duznka — Hayka o npupoze. HaydHbie METO/IbI TO3HAHUSI OKPYKAIOLIEr0 MUpPa 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c32e2
2 Ponb 1 Mecto pu3uky B GOpMHUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI MHpa, B 1 bubnmnoreka [JOK
MIPAKTUYECKOH IeSITeIbHOCTH JIoAeH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe JBmwkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBUYKEHHSI. 1 Bubmmoreka [TOK
[lepemenieHne, CKOPOCTb, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NpsIMONTMHEHHOE IBU)KEHUE 1 bubnunorexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE IBUKEHUE 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHOe maieHHe. Y CKOpEHHE CBOOOIHOrO MaACHUs 1 bubaunoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nemxenue. J[BrmkeHne MaTepHaTbHON TOUKH MO OKPYXHOCTH 1 bubaunoreka [JOK
https://m.edsoo.ru/ff0c3ada
8 Konrponbhas padora "Mexanuka" 1 1
9 [puniun otHocutensHoCTH ["anunes. MaepunanbHbie cucTeMbl otcueTa. [lepBriit 1 bubnuoreka [JOK
3akoH HproToHa https://m.edsoo.ru/ff0c3be8
10 | Macca tena. Cuna. Ilpunmun cynepnosuiiuu cui. Bropow 3akon HeioTona mms 1 bubnuoreka I[JOK
MaTepHUaIbHOW TOUKU https://m.edsoo.ru/ffOc3be8
11 | Tpernr 3axoH HproTOHA A7 MaTepHUaIbHBIX TOUEK 1 bubnuoreka I[JOK
https://m.edsoo.ru/ffOc3be8
12 | 3axon BcemupHoro Tsarorenus. Cma Tsokectu. IlepBas kocMudeckast CKOpOCcTh 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0c3d00
13 | Cwma ympyrocru. 3akos ['yka. Bec Tena 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0c3el8
14 | Cuna tpenus. Koaddurment tpenust. Cria CONpOTUBICHUS NPU IBIKSHUH Telia B 1 bubnuoreka I[JOK
SKUIKOCTH WIH Ta3e https://m.edsoo.ru/ff0c3{76
15 | IocTymaTenpHOE U BpamaTeIbHOE IBIDKEHHE a0COMOTHO TBEPIOTo Tea. MOMEHT 1 Bubmmoreka IIOK
cuibl. [Tnedo cuipl. Y caoBus paBHOBECHSI TBEPIOTO Tena https://m.edsoo.ru/ff0c41a6
16 | Wmmynbc MaTeprambHOI TOYKH, CHCTEMBI MaTEPHUATBHBIX TOUEK. IMITyIbC CHITEL. 1 Bubmmoreka [IOK
3aKoH COXpaHEHUs UMITyJIbCca. PeakTHBHOE MBI)KEHUE https://m.edsoo.ru/ff0c43d6
17 | Pabora u momHOCT cuibl. KnHeTnaeckast sHepTHsl MaTepranbHOW Touku. Teopema 00 | 1 Bubmmoreka LIOK

M3MCHEHUN KHHETUICCKON OHEPIrun

https://m.edsoo.ru/ff0c4502




18 | IorenmmanbHas 3ueprus. [loTeHIaTBHASI SHEPTHS YIIPYTO e OPMUPOBAHHOH Bubmoreka [IOK
npyxuHbl. TloTeHnuanbHast SHEprHs Teaa BOJU3U MOBEPXHOCTH 3eMIIH https://m.edsoo.ru/ff0c461a
19 | IoreHNMAaNBHBIC U HETTOTCHIMATBHBIC CHITEL. CBSI3b paOOTH HEMOTEHIMATBHBIX CHII C Bubmoreka [IOK
M3MEHEHHEM MEXaHUYECKOU 3HEPTUM CUCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUYECKOH https://m.edsoo.ru/ff0c478c
SHEPrUH
20 | KonrponbHas pabota 1o Teme «J[mHaMuKa. 3aKOHBI COXPAaHCHUS B MEXaHHUKE) Bubmoreka [TOK
https://m.edsoo.ru/ff0c4b74
21 | OcHOBHBIE MOJOXEHUS MOJIEKYJISIPHO-KUHETHYECKON TeoprHu. bpoyHOBCKOE ABMKEHUE. Bubmoreka [TOK
Huddy3us https://m.edsoo.ru/ff0c4dc2
22 | Xapakxrep OBM)KEHHS U B3aUMOJEUCTBHS YacTHI] BeliecTBa. Moienu CTpOeHHs ra3oB,
KHUJKOCTEH M TBEPABIX Tell
23 | Macca monekyn. KonnuectBo Bemectsa. IloctosiHHas ABoraapo
24 | TennoBoe paBHOBecHe. TemmnepaTypa u e€ usmepenue. [llkana temnepatyp Llenscus
25 | Uneanbusiit ra3 B MKT. OcHoBHoe ypaBHeHrne MKT bubaunoreka [JOK
https://m.edsoo.ru/ff0c4fde
26 | AGcomroTHas TeMIiepaTypa Kak Mepa CpeHeil KWHETHYECKON SHEPTUH ABHKECHHS Bubmuoreka [TOK
Mosekyn. ¥YpasHeHne Menzaeneesa-Knaneripona https://m.edsoo.ru/ffOc511e
27 | 3akon JlanpToHa. ["a30BBIC 3aKOHBI
28 | JlabopatopHas pabota «/cciaenoBaHue 3aBUCUMOCTH MEX/Ty TTapaMeTpaMu COCTOSTHHS
pa3peKEeHHOT 0 ra3ay
29 | U3zompoliecchl B ujeaibHOM r'a3e U uX rpaduueckoe mpeiacTaBieHue bubnuoreka I[JOK
https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHsIs SHEPTHsl TEPMOJMHAMHYECKOH CHCTEMBI U CIIOCOOBI €€ M3MEHEHHUSL. bubnuoreka [JOK
KonmuecTBo TernoTsl U padora. BHYTpeHHsis1 SHeprusi 0IHOATOMHOTO HJIeaJIbHOIO Ta3a https://m.edsoo.ru/ff0c5952
31 | Bunsl Temtonepenadn bubanoreka [JOK
https://m.edsoo.ru/ff0c5¢36
32 | YpenbHas TEIUIOEMKOCTH BellecTBa. KoIM4uecTBO TEIUIOTHI IPH TEILIONEpeaaye. bubnuoreka I[JOK
AnnabaTHbIN Iporecc https://m.edsoo.ru/ff0c5¢36
33 | IlepBslii 3aKOH TEPMOIMHAMHKH U €0 IPUMEHEHHE K H30IpoIieccaM bubnuoreka I[JOK
https://m.edsoo.ru/ffOcS5efc
34 | HeobpaTuMoCTh IpOLIECCOB B Iipupoae. BTopoii 3akoH TepMOAMHAMUKA bubnuoreka I[JOK
https://m.edsoo.ru/ff0c6230
35 | Hpwuamun pefictBus u K[ TemioBoi MammiHbL Bbubmmoreka IIOK
https://m.edsoo.ru/ff0c600a
36 | Iuxn Kapro u ero KI1/]
37 | DKomorudeckue mpodIeMbl TEIIOIHEPT €THKU
38 | Obobmatommii ypok «Momekysipaas ¢puznka. OCHOBBI TEPMOAUMHAMHUKIDY Bubmmoreka [IOK
https://m.edsoo.ru/ff0c6938
39 | KonrponbHas pabora o teme «MonekynspHas ¢uznka. OCHOBBI TEPMOIMHAMUIKID) Bubmmoreka [IOK




https://m.edsoo.ru/ff0c6aS0

40 | IapooOpa3oBanue u KoHIeHCanus. VcrapeHue u KUeHne Bubmoreka [IOK
https://m.edsoo.ru/ff0c63b6
41 | AOGcomoTHas U OTHOCHUTEIbHAS BIXKHOCTh BO3yXa. HachImeHHbIH map Bubnmnoreka [IOK
https://m.edsoo.ru/ff0c64d8
42 | Teépnoe Teno. Kpucrammmdeckue n amopdHbie Tesa. AHH30TPOIHS CBOHCTB bubnmnorexa [JOK
kpucrtaioB. XXuakue kpuctayisl. COBpeMeHHbIE MaTE€pUab https://m.edsoo.ru/ff0c65f0
43 | [InaBneHue U KpUCTAIUTU3ANKS. Y ACbHAS TEIUIOTA IUIaBiieHus. CyOomuMartust Bubmoreka [IOK
https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TEILIOBOrO OayiaHca Bubmmoreka [TOK
https://m.edsoo.ru/ff0c6820
45 | KonrponbHas pabdora mo teme "OCHOBBI TEPMOIMHAMUKH" Bubmmoreka [TOK
https://m.edsoo.ru/ff0c8fbc
46 | DnexTtpuzanys Tei. DNEKTPUIECKUH 3apsia. J[Ba BUIa 2IEKTPUUECKUX 3apsiI0B Bubmmoreka [TOK
https://m.edsoo.ru/ff0c6bcc
47 | IIpoBOOHMKH, JUIIEKTPUKH U HOIYIPOBOIHUKH. 3aKOH COXPAHEHHS AIEKTPUIECKOT O bubnunoreka [JOK
3apsia https://m.edsoo.ru/ff0c6bcc
48 | B3aumonercTBue 3apsnoB. 3akoH Kynona. TodeyHbIH 3JEKTPUYECKUH 3apsiT Bubmuoreka [TOK
https://m.edsoo.ru/ff0c6ced
49 | Hanpsk€HHOCTB 3JEKTpHUECKOro mojs. [IpHHIUI CyTepIo3UIiiy AIEKTPUIECKIX bubnuoreka I[JOK
nosied. JInHUYM HAnPsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
50 | Pabora cui anextpocraruueckoro nois. [loreniman. PazHocts noreHnmanos bubaunoreka [JOK
https://m.edsoo.ru/ff0c6f00
51 | IIpoBOOHMKH U AUINEKTPUKU B JIEKTPOCTATHUECKOM Toie. [manexTpuyueckas bubnuoreka I[JOK
MIPOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
52 | Dnekrpoémkocts. Konnencatop bubnuoreka I[JOK
https://m.edsoo.ru/ff0c7126
53 | DneKTpoEMKOCTb IUIOCKOT0 KOHAEHCATOpa. DHEPTH 3apsKEHHOT0 KOHIEHCAaTopa bubnuoreka IJOK
https://m.edsoo.ru/ff0c72c0
54 | Jlabopartophast pabota "M3Mepenne 31eKTpoeMKOCTH KOHIeHcaTopa"
55 | Ipunnwn gedcTBUS U MpUMEHEHHE KOHACHCATOPOB, KOMMPOBAILHOTO aNlapara,
CTPYHHOTrO MpUHTEpa. DIIEKTPOCTATHIECKAs 3aIUTa. 3a3eMIICHHE 3JICKTPOIPHOOPOB
56 | DnexTpuYecKuil TOK, YCIOBHA ero cymecTBoBanus. [locTossHHBIN TOK. Crna ToKa.
Hanpsoxenune. ConporuBnenne. 3akoH OMa JUTst y9acTKa HelH
57 | IocnenoBarenbHOE, MapaUIeNbHOE, CMEMIAHHOE COSTNHEHNE TIPOBOHHUKOB. bubamorexa [JOK
JlabopaTopHas pabota «/3ydeHrne CMEIIaHHOTO COSMHEHHSI PE3UCTOPOBY https://m.edsoo.ru/ff0c740
58 | PaboTa 1 MOIITHOCTH AMEKTPUIECKOro ToKa. 3akoH Jxxoynsa-Jlenma bubamorexa [JOK
https://m.edsoo.ru/ff0c7838
59 | 3akon Oma juis MOHOM (3aMKHYTOMH) 3nekTpudeckoil nenn. Koporkoe 3aMbIkaHme. Bubmmoreka [IOK




JlabopaTopHuas pabora «3meperue D/]C McTOYHNKA TOKA U €TO BHYTPEHHETO
COTIPOTHUBJICHUSD

https://m.edsoo.ru/ff0c7ae0

60 | DnexTpoHHAs MPOBOIUMOCTH TBEPABIX METAJIIOB. 3aBUCHMOCTH COTIPOTHBIICHHS 1
METaJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOTUMOCTh
61 | DnexTpryeckud TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB 1
62 | IomympoBOJHUKH, UX COOCTBEHHAs M MIPUMECHAS MTPOBOAMMOCTh. CBOUCTBA p—n- 1 Bubmoreka [TOK
niepexoja. [1onynpoBoiHUKOBEIE TPHOOPHI https://m.edsoo.ru/ff0c84ae
63 | DIEKTPUYECKUH TOK B paCTBOPAX M PACIUIABAX JICKTPOIHUTOB. DICKTPOTUTHICCKAS 1 Bubmoreka [IOK
JUCCOLMAIusl. DJIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
64 | DnexTpuyecku TOK B razax. CaMoCTOSTEIbHBIH U HECAMOCTOSITENILHBIN pa3psil. 1 Bubmmoreka [TOK
Monnus. Ilnazma https://m.edsoo.ru/ff0c84ae
65 | DnekTpudeckue MpuOOPHI U YCTPOUCTBA M UX MPAKTUIECKOE puMeHeHue. [IpaBuia 1 Bubmmoreka [TOK
TEXHUKU 0€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
66 | O6oOmarIUi YPOK «DICKTPOTTHAMHUKA 1 Bubmmoreka [TOK
https://m.edsoo.ru/ff0c88be
67 | KonrponbHas pabota 1mo TeMe « IJIeKTpocTaTuka. [I0CTOSTHHBII 37EKTPHUYCSCKHIA TOK. 1 Bubmuoreka [TOK
Toxku B pa3nUYHbIX Cpeaax» https://m.edsoo.ru/ff0c8a8a
68 | PesepeHbIii ypok. KoHTposbHas pabora o Teme "IinekTpoguHaMuKa” 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0c8c56
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Ne | Tema ypoxa KosangecTBo 4acoB Hara DJIeKTpOHHBIE NH(pPOBLIE

n/m Bceero | Kontpoashbie | IlpakTinueckne | M3YUeHHs1 | 00pasoBaTe/bHbIe

padoTsI patoTbI pecypenl

1 [TocTosiHHBIE MarHUTHI M UX B3auMojieiicTBue. MarauTHoe nosue. Bektop MarHuTHON 1 bubnmnoreka [JOK
MHAYKIMY. JINHUY MarHUTHON MHAYKLIUU https://m.edsoo.ru/ff0c9778

2 MarsuTHOe 1ojie NpoBoAHUKa ¢ TokoM. OnbIT Opcrena. Bzaumonelicteue 1 bubnmnoreka [JOK
IIPOBOJTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopaTopHas pabota «/3ydeHrne MarHUTHOTO TIOJISI KATYIIKA C TOKOMY 1 1 bubmuoreka [TOK

https://m.edsoo.ru/ff0c98fe

4 JleficTBME MarHUTHOT'O TIOJIS HA MPOBOIHUK ¢ TokoM. Crita Ammepa. JlabopatopHas 1 1 Bubmuoreka [IOK
pabora «VccnenoBanue JEHCTBUS MOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM) https://m.edsoo.ru/ff0c9acO

5 JeiicTBre MarHUTHOT'O TIOJIST Ha IBIDKYIIYIOCS 3apsbkeHHyro yactuily. Cuna JlopeHna. 1 Bubmuoreka [TOK
Pabora cuibl Jlopenna https://m.edsoo.ru/ff0c9df4

6 OnexrpoMarautHast nHIyKuus. [ToTok BekTopa MaruutHOH uHayknuu. 1C 1
MHIYKIMY. 3aKOH 3IeKTpOMarHuTHo nHaykiwu Papazes

7 JlaGopatophast pabora «lccnenoBanue sIBICHUS 3JE€KTPOMAarHUTHONW HHAYKIHN) 1 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0cal50

8 WNupyktuBHOCTH. SIBNeHne camonHAykuuu. IJC caMOMHIyKIIMHA. DHEeprus 1 bubnuoreka I[JOK
MAarHUTHOTO ITOJISl KaTYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE TI0JIe https://m.edsoo.ru/ff0ca600

9 TexHuueckue yCcTpoicTBa U UX MIPUMEHEHHUE: TIOCTOSIHHBIE MarHUTEHI, 1
3JIEKTPOMATHUTBHI, 3JIEKTPOABUIATENb, YCKOPUTEIIN 3JIEMEHTaPHBIX YaCTHII,

HWHAYKIIOHHAS 11eYb

10 | O6o0maromuii ypok «MarHutHoe moje. DNeKTpOMarH|uTHAsT UHIYKIHSD 1 bubnuoreka I[JOK

https://m.edsoo.ru/ffOcab82

11 | KonrponbsHas pabora o teme «MarHutHoe rose. JIeKTpOMarHUTHAsE WHITYKIIUSD 1 1 bubnuoreka I[JOK

https://m.edsoo.ru/ffOcad58

12 | CBobonmHble MexaHH4YecKue Konebanus. ['apMoHndeckue konebanus. Y paBHeHUE 1 bubnuoreka IJOK
rapMOHHYECKUX Konebanuii. [IpeBparenue sHEPTuu https://m.edsoo.ru/ff0caf06

13 | Jlabopatophast pabota «HccnenqoBaHue 3aBUCUMOCTH MIEPHUO/IA MANIBIX KoJieOaHuit 1 1
rpy3a Ha HATHU OT JUTMHBI HUTH U MACCHI TPy3a»

14 | KonebatenpHbid KOHTYpP. CBOOOIHBIE AIEKTPOMATrHUTHBIE KOJICOAHHS B UIIEaTbHOM 1 bubanorexa [JOK
KoJIe0aTenbHOM KOHTYpe. AHAJIOTHS MEXy MEXaHMUECKIUMH U 3JIEKTPOMATHUTHBIMHU https://m.edsoo.ru/ff0cb820
KOJICOaHUSIMHU

15 | ®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUN B UICATEHOM KOJIEOAaTEIIEHOM 1 Bubmmoreka [IOK
KOHTYpE https://m.edsoo.ru/ff0cb9c4

16 | IpencraieHue o 3aTyXalOMMX KoneOaHMIX. BeIHY)IeHHBIC MEXaHIMYECKHEe 1 bubamorexa [JOK

koneOanns. PesonaHc. BeIHYKICHHBIE IEKTPOMArHUTHBIE KOJICOAHHS

https://m.edsoo.ru/ffOcbb86




17 | IlepemenHsld Tok. CHHYCOUAIBHBIA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO Bbubnmnoreka [TOK
TOKa. AMIUIMTYJHOE U ACUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HAIIPSDKEHUS https://m.edsoo.ru/ff0cbd34
18 | Tparchopmarop. [Ipon3BoaCTBO, epeada U MOTPEOICHNE ICKTPUICCKON YHEPTHH
19 | YcrpolicTBO 1 IpakTUUECKOE MPUMEHEHHUE AJIEKTPUUECKOr0 3BOHKA, TeHepaTopa Bubmoreka [TOK
NIEPEMEHHOr0 TOKa, IMHUH 3JIeKTponepeaay https://m.edsoo.ru/ff0cc324
20 | Dxomoruyeckrue pucKU IPpH NPOU3BOJICTBE dJIeKTpodHepruu. KynbTypa ncrons3oBaHus
JJIEKTPOPHEPTHH B ITIOBCEIHEBHOM KHU3HU
21 | Mexanudeckue BOJHBI, YCIOBHA pacipocTpaHenus. [lepuoa. CkopocTs bubnmnoreka [JOK
pacnpocTpaHeHus U IIMHA BOJIHBI. [lonepeuHslie U MpoA0IbHbIE BOIHBI https://m.edsoo.ru/ff0cca54
22 | 3Byk. Cxopocth 3ByKa. ['pomMkocTh 3Byka. Beicota ToHa. TemOp 3Byka bubnunoreka [JOK
https://m.edsoo.ru/ff0cccOc
23 | DaexTpoMarHuTHbIE BOJIHBI, UX CBOMCTBA U cKOpocTh. [lIkanma 3jeKTpoMarHuTHBIX bubaunoreka [JOK
BOJIH https://m.edsoo.ru/ff0ccfe0
24 | TlpuHiunsl padocBsi3u U TeneBuaeHus. Pa3surue cpencts cpsi3u. Pagnonokanus
25 | KonrponbHas padora «KonedaHus 1 BOJIHBD) bubnunoreka [JOK
https://m.edsoo.ru/ff0cc6f8
26 | IlpsaMonuHetHOE pacpoCTpaHEHUE CBeTa B OHOPOAHOM cpene. ToueuHbli HCTOUHUK bubnunoreka [JOK
ceta. Jlyu cera https://m.edsoo.ru/ff0cd350
27 | OtpakeHHe CBeTa. 3aKOHBI OTPaXKeHHUs cBeTa. [locTpoeHue n300paKeHUH B IIIOCKOM Bubmuoreka [TOK
3epKaiie https://m.edsoo.ru/ff0cd4e0
28 | IIpenomienue cera. [loqHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIN yron HoJIHOro bubnuoteka LIOK
BHYTPEHHETO OTPaKECHUS https://m.edsoo.ru/ff0cd 76
29 | JlabopatopHast pabota «l3MepeHue mokas3artes MpegoMIICHHS CTEKIIa bubnuoreka I[JOK
https://m.edsoo.ru/ff0cd67a
30 | Jlunzsl Iloctpoenue uzodpakenuii B nuH3e. @opMyria TOHKOM JIMH3BL. Y BEIMUEHHE bubnuoreka I[JOK
JIMH3EI https://m.edsoo.ru/ffOcddle
31 | JlabopaTopHas pabora «VccienoBaHue CBOWCTB M300paKEeHHH B JIMH3AX)»
32 | Hucnepcus cBera. CioxHbIi coctaB Oenoro cBera. L[ger. JlabopaTophas pabora
«HaOmonenue aucnepcuu cBETay
33 | Unrepdepenuns ceera. Audpaxuus ceera. JudpakimoHHas pemeérka bubmotexa LJOK
https://m.edsoo.ru/ffOced22
34 | IlonepedHOCTH CBETOBBIX BONH. [lomsipu3ariist cBeTa bubnuoreka I[JOK
https://m.edsoo.ru/ff0cf02e
35 | Onruveckre NpuOOPHI U YCTPOWCTBA M YCIOBUS MX 0€30IaCHOT0 IPUMEHEHHUS
36 | I'paHHAIBI IPUMEHIMOCTH KIACCHYECKOW MeXaHUKH. [locTynaTel criermaabHOH TEOpUH Bubmmoreka [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0ct862
37 | OTHOCHUTENBFHOCTH OMHOBPEMEHHOCTH. 3aMEeIJICHHE BPEMEHH W COKPAIIICHHE IITIHEI bubamorexa [JOK

https://m.edsoo.ru/ffOcfa42




38 | DHeprusi ¥ UMITYJIbC PENSATUBUCTCKOU YacTUIllbl. CBSI3b MAcChl C YJHEPTUEH U Bubmoreka [IOK
HMITYJIbCOM. DHEPTHsl TOKOsI https://m.edsoo.ru/ff0cfc68
39 | KonrponbHas pabota «Onruka. OCHOBHI CIICIHATBHON TEOPUH OTHOCHTEITBHOCTIY Bubmoreka [IOK
https://m.edsoo.ru/ff0cf6f0
40 | ®oronsl. ®opmyna [Inanka. DHEpPrust U UMIYILC POTOHA Bubmoreka [TOK
https://m.edsoo.ru/ff0cfel6
41 | Orkpeitue u uccnenosanue porodddekra. Onbiter A. I'. Croneroa bubnmnoreka [JOK
https://m.edsoo.ru/ff0cffc4
42 | 3akonsl poroaddexra. YpaBHenne DvinmTernHa 1 Goroadpexra. «KpacHas bubnmnoreka [JOK
rpanuia» gorodddexra https://m.edsoo.ru/ff0d015e
43 | Hasnenwue ceera. Ombitel [1. H. Jlebenepa. Xumudeckoe EHCTBHE CBETa Bubmuoreka [TOK
https://m.edsoo.ru/ff0d04a6
44 | TexHuuyeckue yCTpOHCTBA U IPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
coyHeyHast Oarapesi, CBETOJHO
45 | Pemenue 3a1a4 no TeMe «AJIeMEHThI KBAaHTOBOM ONTHUKM» Bubmuoreka [TOK
https://m.edsoo.ru/ff0d0302
46 | Mogens atoma Tomcona. OmnbiTel Pe3epdopa mo paccesuuio a-yactuil. [InanerapHas Bubmuoreka [TOK
MOJIeNIb aToMa https://m.edsoo.ru/ff0d091a
47 | Tlocrynats! bopa Bubmuoreka [TOK
https://m.edsoo.ru/ff0dOafa
48 | M3nydeHue u norsolieHre GOTOHOB MPH MEPEXOE aTOMa C OJHOTO YPOBHS SHEPTHH bubnuoreka I[JOK
Ha Apyroil. Buapl ciekTpoB https://m.edsoo.ru/ff0dOafa
49 | Bonuossle cBorcTBa yacTuil. Bomnsl e bpouisa. KopmyckyaspHO-BOTHOBOH Tyaan3M. bubnuoreka I[JOK
CrioHTaHHOE U BBIHY)KACHHOE U3TyUYCHHUE https://m.edsoo.ru/ff0dOca8
50 | Orkpeitue paguoaktuBHOCTH. OnbITh Pe3epdopia mo onpeneneH o cocTapa bubnuoreka I[JOK
PaaMOaKTUBHOTO W3ITYYECHUS https://m.edsoo.ru/ff0d0fd2
51 | CgoucrBa anbda-, 6era-, raMMa-u3iydeHus. BinsHue paroakTHBHOCTH HA JKUBBIE
OpraHU3MBI
52 | OTkpbiTHE POTOHA U HeWTpoHa. M3oromnbl. Ajbda-pacnan. DIEeKTPOHHBIH U bubnuoreka IJOK
MMO3UTPOHHKBIN OeTa-pacnai. ['aMmma-mmydeHne https://m.edsoo.ru/ff0d1162
53 | DHeprus cBA3H HYKIIOHOB B sizpe. SnepHble peakmmu. AnepHbid peaktop. [Ipobiemsr, bubnuoreka I[JOK
MIEPCHEKTUBBI, YKOJIOTHIECKUE ACTIEKTHI SACPHON SHEPTeTUKH https://m.edsoo.ru/ff0d1356
54 | DnemenTapHbie YacTuilbl. OTKPBITHE TO3UTPOHA. MeTO/bI HAOMIOCHHS U Bubmmoreka IIOK
pEeTUCTpaIy dIIEMEHTapHBIX YacTuil. Kpyrislit cron «PyHmaMeHTalbHbIe https://m.edsoo.ru/ff0d0e38
B3aMMONIEHCTBHA. ENMHCTBO (hU3MdIecKOH KapTHHBI MHpa»
55 | Bua 3B€3an0ro Heba. Co3Be3aus, IPKHE 3BE3bI, TUIAHETHI, NX BUANMOE JBIKEHHE.
ComHeyHast cucrema
56 | Comune. ComHedHast akTHBHOCTh. Mcrounnk sHeprun ConHIA U 3BE3]
57 | 3BE37pl, MX OCHOBHBIE XapaKTEPUCTHKH. 3BE3/bI IMTaBHOKW MOCIIEI0BATEIBHOCTH.




Baytpennee crpoenue 38631, CoOBpeMEHHBIC TIPEACTABICHUS O MIPOUCXOKICHUN U
spomrorn CoJTHIIA U 3BE3]

58 | Muneunsid I1yte — Hama [anaktuka. [Tonoxxenue u npmwxenue Connua B ["anaktuke. 1
lanaktuku. YépHble BIPHI B AIpaX TalaKTHK
59 | Bcenennas. Paz6eranue ranaxruk. Teopust bonbioro B3peiBa. PenkroBoe 1
u3lIydyeHue. MerarajgakTHkKa
60 | HepemreHnHpie mpoOeMbl aCTPOHOMUU 1
61 | KonrponpHas padora «DJIeMeHThl aCTPOHOMUH U aCTPODUIUKID 1
62 | O6oOmarommit ypok. Poib GhU3KKu ¥ aCTpOHOMIH B SKOHOMUYECKOH, 1
TEXHOJIOTUYECKOH, COIMAIbHON M ITHUECKOH cepax AesTeNbHOCTH YeIOoBeKa
63 | OboOmatomuii ypok. Poib 1 MecTo (pM3MKH U aCTPOHOMHHU B COBPEMEHHOW Hay4HOMH 1
KapTHHE MHpPa
64 | OboOmatomuii ypok. Ponb dusnyeckoii Teoprn B GOpMUPOBAHUHN TIPEICTABICHUN O 1
(bu3HUECKOl KapTHHE MHpPa
65 | OboOmatomuii ypok. Mecto puznyueckoil KapTUHBI MUpa B 00ILIEM psly COBpEMEHHBIX | 1
€CTCCTBCHHO-HAYUHBIX MPEACTAaBJICHUHN O IIPUPOJAC
66 | PesepBHbIil ypok. MaruuTHoe noje. DNeKTpoMarHuTHas HHIYKIUS 1
67 | Pesepsublil ypok. Ontrka. OCHOBBI ClIEIHATbHON TEOPUH OTHOCHUTEIBHOCTH 1
68 | Pesepusiit ypok. KBanTOBast pu3mka. DeMEHTbI ACTPOHOMUU M aCTPOPHU3UKU 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0d1784
OBIIEE KOJJMYECTBO YACOB I10 I[TPOI'PAMME 68




YYEBHO-METOIUYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

» ®msuka, 10 xrace/ Msakumes I'.4., byxosues b.b., Corckuii H.H. mox penakimueit
[MapdentreBoii  H.A., Axmmonepnoe obmectBo «MzmarensctBo  «IIpocBemienue»
o Ouszmka, 11 kmacc/ Mskumes ['.JI., byxosues b.b., Uapyrua B.M. mon pemakmueit
[MapdenTreroii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI CETH
HUHTEPHET
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