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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypOBHS Ha YPOBHE CpeIHEro oOmiero ooOpa3oBaHUs
paspaboTaHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarensHO Tporpammebl, mpencrabieHHbx B @I'OC COO, a takke ¢ yu€toMm denepalbHON
paboueil mporpaMMbl BOCIIMTAaHHMS M KOHILEIIUH IpernojaBaHus ydeOHoro mpeamera «DPusmkay B
oOpazoBaTeNbHBIX  OpraHm3anusix  Poccuiickoi denepanny, peanu3yrImux  OCHOBHBIC
o0pazoBaTenbHbIC IPOTPAMMBI.

Conepxanue mporpamMmbl 1O (U3UKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydwaromuxcs 10-11 xmaccoB mpu oOydenuu ux ¢usznke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-ESTEIBbHOCTHOIrO noxaxona. IlporpamMma no ¢usnke cOOTBETCTBYET TpeOOBaHUSIM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, HPEIMETHBIM U METANpPEIMETHBIM pe3yJbTaTaM
oOyueHusl, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alUd MEXIPEIMETHBIX CBs3ed (u3uku c
€CTECTBEHHO-HAYYHBIMU Y4YeOHBIMHM IpenMeTamMu. B Hell ompenenstorcs OCHOBHBIE L€ HU3YUYEHHS
(Gu3MKM Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHHUs, IUIAHUPYEMBbIE pPe3yJbTaTbl OCBOEHHS Kypca
(bM3UKH: TUYHOCTHBIC, METANIPEAMETHBIC, TPEIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma o gu3suke BKIIOYAET:

e [UJaHUpPYEMbIE€ pE3yJIbTaThl OCBOEHHUS Kypca (U3MKHM Ha 0a30BOM YypOBHE, B TOM 4YHUCIIE

MIpeIMETHBIE PE3YJIbTATHI MO rojiaM 00yUEeHUs;

e coiepkanne yueOHoro npeameta «Dusukay mo rogam o0ydeHus.

dusnka Kak Hayka O Hambosee OOMIMX 3aKOHAX IMPHUPOJIBI, BHICTYMas B Ka4eCTBE y4eOHOTO
mperMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUN 00 OKpY’KarolleM MHpeE.
IkonbHBIA Kypc (U3MKH — CUCTEMOOOPA3YIOUINHA ISl €CTECTBEHHO-HAYUYHbIX yUEOHBIX NMPEAMETOB,
MOCKOJIbKY (pU3MYecKre 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SBJIEHUM, H3y4aeMbIX XUMHUEH,
ounomnorueit, (usmdeckoil reorpadueid m acTpoHomueir. lMcmonp3oBaHME M AaKTHMBHOE TPUMEHEHHE
(MBUYECKUX 3HAHWHM OMpeNesieT XapakTep M Pa3BUTHE pPa3HOOOPAa3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOGHMSI KOCMOCA, IIOJyY€HHS HOBBIX MAaTepUalioB C 3aJaHHBIMU
cBoiictBamMu U Apyrux. M3ydyenue (u3MKu BHOCUT OCHOBHOHM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa 0Oydaromuxcsi, B (OPMHUPOBAHHWE YMEHUH NPUMEHATh HAyYHBIH METO
MO3HAHUS TPU BHINOJIHEHUH UMU yUEOHBIX UCCIIeI0BAaHUM.

B ocHoBy Kkypca ¢u3uku [Uisi ypOBHS CpelHero ooumiero oOpa3oBaHHs MOJOXKEH Pl HACH,
KOTOpBIE MOKHO PacCMaTpHUBaTh KaK MIPUHIHUIIBI €0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW Kypce SBISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BCEX pa3lienoB (M3HMKH, BKIIOYAET KaK BOIPOCHl KIACCHYECKOM, TaK H
COBPEMEHHOU (PHU3UKH.

Hoesn ecenepanrusayuu. B cOOTBETCTBHM C HEW MaTepuan Kypca (QU3UKU OOBEIUHEH BOKPYT
¢buznueckux Teopuil. Beaymum B kypce siBisieTcs (OpMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnOpeanonaracT MCHOIb30BaHUE T'yMaHUTapHOTO
MoTeHIMana (pU3N4YecKol HayKH, OCMBICICEHHE CBSI3UM pa3BUTHUS (DU3HUKH C pa3BUTHEM OOIIECTBa, a
TaKk)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTUYECKHUMH MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3uku mpezmnonaraer 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoess  skonocuzayuu  peanusyercs IOCPEICTBOM  BBEAEHHUS DJIEMEHTOB  COJEp)KaHus,
MOCBSIIIEHHBIX KOJOTMUECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKU
U TEXHOJNOTWH, a Takke OOCyXJIeHHs npoOieM palUOHAIBHOTO MPUPOAONOIb30BAHUSA U
HKOJIOTUYECKON Oe30MacCHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus SBISIOTCS
¢usnueckue Teopun (GOpMHpPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOSHHs (PU3MUECKON TeOopHuH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX INPEACTABICHUSAX O MPHPOJE,
IpaHuLaX IPUMEHUMOCTU TEOPH, U1 ONMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUM U IIPOLIECCOB).
CuCTeMHO-JIeITeBbHOCTHBIN TMOAX0J B Kypce (PU3MKH peamu3yercss MPEeXIe BCEro 3a CYET
OpraHu3alluK SKCIIEPUMEHTAIBLHOMN JeATeIbHOCTH oOyyatonuxcs. J{ist 6a30Boro ypoBHs Kypca GU3UKU
— 3TO HCMOJIb30BaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JaOOpaTOPHBIX
pabot, KoTophIe B Mporpamme mo ¢Gpusuke 00beTMHEHBI B OOMINUN CIIMCOK YUYSHHYECKUX MPAKTHUYECKUX
pabot. BwigeneHne B yKa3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX Ui KOHTPOJSA H
OLIGHKH, OCYIIECTBIISIETCS y4YaCTHUKaMU OOpa30oBaTENIbHOTO IIpolecca HCXOJs U3 0ocoOeHHocTel
IUTAHUPOBAaHUSI W OCHamieHuss kaOuHera ¢u3uku. [lpum sToM oOecreymBaeTcsi OBJaJCHHE
O0yYaroIMMHUCST YMEHHSIMH TPOBOJWTH KOCBEHHBIE W3MEPEHUS, WCCIEIOBAaHUS 3aBHCHMOCTEH
(u3NYECKUX BEJIMYMH U TOCTAHOBKY OINBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.
bonbiioe BHUMaHME yzenseTcss pelIeHUI0 pacy€THBIX M KadeCTBEHHbIX 3anad. [Ipu stom s
pacu€THBIX 3aJady MPUOPUTETOM SIBJISIIOTCS 3aJa4d C SBHO 33JaHHOM (U3MYECKOW MOJENbIO,
MTO3BOJISIFOIINE TPUMEHSTh U3YyUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca, Tak U
MHTErpupys 3HAHUS U3 Pa3HBIX pa3JiesioB. [[1s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJIaHUS
Ha 0OBsICHEHHE MPOTEKaHUsI (PU3NUYECKUX SBJIECHUHM M MPOLIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyromue
BbIOOpa PU3NUECKON MOJIEIH JUIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.
B cootBerctBumn ¢ tpeboBanusimu ®I'OC COO k maTepuabHO-TEXHUYECKOMY 00€CIIeUeHHUI0
y4eOHOro mporiecca 0a30BbIi ypOBEHb Kypca (DU3UKH HA YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUS
JOJDKEH M3y4daThCsl B YCJIOBUAX IPEIMETHOro kabuHeTa (PU3MKU WM B YCIOBHSIX MHTEIPUPOBAHHOIO
KaOWHEeTa IPEeIMETOB €CTECTBEHHO-HAYYHOTO MKIa. B kabuHeTe Ppu3uku 0mKHO OBITH HEOOX0IUMOE
nabopatopHoe 00OpynOBaHUE JIs BBIIIOJIHEHUS! YKa3aHHBIX B MpOrpaMMme Mo (PU3HKE YUYEHUUYECKUX
MPaKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYI0BaHHE.
JleMoHcTpanoHHOE 00opyioBaHuEe (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIBLHOM
JOCTaTOYHOCTH M OOECIEeYMBAET MOCTAHOBKY IEPEYUCIICHHBIX B Iporpamme no (u3MKe KII0YEBBIX
JNEeMOHCTpAallMi Ui UCCIIEOBAHMSI H3Yy4YaeMbIX SBIEHUH M MPOIECCOB, OHMIHPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.
JlaGopaTopHoe 00OpyAOBaHHE IJISl YUCHHUYECKUX IMPAKTUUYECKHX paboT ¢GopMmMupyercs B BHIE
TEMaTUYEeCKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX OOYYaroIIHXcCs.
Tematnueckue KOMILIEKTHl JIaOOpaTOPHOro 0OOPYZOBAaHUS JIOJDKHBI  OBITH  MOCTPOCHBI  Ha
KOMIUICKCHOM HCIOJb30BaHUM AHAJIOTOBBIX U LHUQPPOBBIX MPHUOOPOB, a TakKe KOMIIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIe U(DPOBBIX JTa00paTOPU.
OCHOBHBIMH IEJSMHU U3Y4YeHUS (PU3UKHU B 00111eM 00pa30BaHUM SIBIISIFOTCS:
¢ hopMHpOBaHNE HHTEpPECa M CTPEeMJICHHsS OOY4aromIMXCs K HAYYHOMY H3YYEHHUIO MPUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

® pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIEe MO3HAaHUSA U (OPMHUPOBAHUE UCCIIEOBATEIHCKOTO
OTHONICHHUSI K OKPY>KAIOLIUM SIBICHUSM;

¢ (hopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4YE€HUSI OCHOB CTPOCHHS MaTepuu
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

¢ hopMHUpOBaHME YMEHHH OOBSCHATH SIBIEHUS C MCIOJIb30BaHMEM (HU3MUECKUX 3HAHUM U
Hay4YHBIX JJOKAa3aTelbCTB;

¢ hopMUpOBaHME MPEJICTABICHUH O posid (PU3MKU Ui Pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

JlocTrKeHHe 3THUX Lieei oOecrieunBaeTcs pelIeHneM CIEAYIOIUX 3a/1ad B Ipolecce U3ydeHus
Kypca (pU3UKU Ha yPOBHE CPEAHEro o0IIero oopa3oBaHMs:



e IproOpeTeHNe CUCTEMBI 3HAaHUM 00 00MmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYass MEXaHHUKY, MOJEKYJSIPHYIO (HU3UKY, DICKTPOJMHAMHKY, KBAaHTOBYIO (HM3HMKY H
AIIEMEHTHI aCTPOPU3UKH;

¢ hOpMHUpPOBaHHE YMEHHH NPUMEHITh TEOPETUYECKUE 3HAHUSA Uil OOBSICHEHUS (PU3MUYECKHX
SIBJICHUH B IPUPOJIE U JUISl IPUHATHUS NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHUs PA3JIMYHBIX 3a7ad C SBHO 3aJaHHOM (PU3MUECKON MOJENbIo,
3aad, IMOAPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3/1aHue (PU3MUYECKOW MOZIEH, aJeKBaTHOU
YCIIOBUSIM 3aJauu;

®[IOHMMaHHE (QU3NYECKUX OCHOB M MPUHIUIOB JICHCTBUS TEXHUYECKHUX YCTPOHCTB U
TE€XHOJIOIMYECKUX IPOLECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENy;

®OBJIQJICHUE METOJAMHU CAaMOCTOSITENIFHOTO IUIAHUPOBAaHHMSA W TPOBEACHUS  (PH3HMUECKUX
OKCTIIEPUMEHTOB, aHAJIN3a W HMHTEpIpeTalnuu HH()OpMAIUK, OIpeIesieH!s] TOCTOBEPHOCTH
IIOJIyYEHHOT' O PE3YJIbTATA;

®CO3JaHUE YCIOBUM JJIS Pa3BUTUS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKON
NeSITENIbHOCTH.

Ha uzyuenue ¢pusuku (0a30BbIl YPOBEHB) HA YPOBHE CPEIHETO 00IEero 00pa3oBaHUs OTBOIUTCS

136 yacos: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMMe mo (u3uke nepedeHb J1a0OpaTOPHBIX W MPAKTHYECKUX paboT

SIBJISIETCS PEKOMEH/IOBAaHHBIM, YUUTENb JIeIaeT BbIOOP MPOBEAEHUS Ja00PAaTOPHBIX pabOT U OMBITOB C
y4€TOM MHAUBUIyaJIbHBIX OCOOCHHOCTEHN 00ydaromuxcsl.



COJEPKAHUE OBYYEHUA
10 KUIIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUS
®usuka — Hayka o mnpupone. HayuHble MeETOApl IMO3HAHUA OKpyKarouero wmupa. Ponb
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHMS PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (HU3HUECKUX SBICHUH U mpoieccoB. Hayunbie rumoTe3sl. Ou3nueckre 3aKOHBI U
Teopuu. ['paHuIIBl IPUMEHUMOCTH (PU3MIECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Pons 1 mecto pusuku B popMUpOBaHNH COBPEMEHHOW HAYYHOW KapTHHBI MHpPA, B MPAKTHUECKON
NEeITEeNbHOCTH JIIOICH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBmwkeHHE. OTHOCHUTEIHHOCTh MEXaHWYECKOTo BWKeHHs. Cucrema orcuéra.
Tpaexropus.

[Tepemernienue, CKOpoCTh (CpeHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUaTbHOU
TOYKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopAuHAT. ClI0KeHNE TIepEeMENEHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOEe JBIWKeHHe. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U TEPEMEIIEHUS MaTePUATFHON TOYKH OT BPEMEHH.

CBoOoaHOE TIazieHue. Y CKOpeHHe CBOOOHOTO TaICHHS.

KpuBonuneitHoe aBvkeHue. [[BUkeHHE MaTEepHAIbHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOW IO
MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHWHas CKopocTh. Ilepmom u yacTora oOparieHusl.
LlenTpocTpeMUTEIHLHOE YCKOPEHUE.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIHMJIOMETp, JBUXKEHUE CHapsIOB,
LIENTHbIE U PEeMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSL.

[IpeobpazoBanue ABUKEHHNA € UCIOIb30BAaHUEM IPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOIO MaIeHHUS.

Hanpasiienne ckopocTH npH ABMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4enne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO OMPEICTIeHUS MTHOBEHHONH CKOPOCTH.

HccnenoBanne COOTHOIICHHS] MEXAY MYTSAMH, NPONHACHHBIMH TEJIOM 3a IOCIe[O0BaTeIbHbIC
paBHBbIE MPOMEXKYTKH BPEMEHH IPHU PaBHOYCKOPEHHOM JBIDKEHHUU C HAdaJbHOW CKOPOCTHIO, PaBHOMU
HYIIIO.

W3ydenne qBUKEHUS MIAPHKA B BA3KOU KUAKOCTH.

N3yyenne nuxeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Tunamuxa

[Ipuaiun otHocutTensHOocTH [ammies. IlepBeii 3akoH Herotona. MHepuumanbHbIE CUCTEMBI
OTCYETa.

Macca tena. Cuia. IlpuHnun cynepno3unuu cwi. Bropoit 3akoH HeroToHa mis MaTepuanbHOU
Touku. Tpernii 3akoH Hpl0TOHA [l MAaTEpUAIIBHBIX TOYEK.



3akoH BceMHupHOro tarorenus. Cuna tspkectu. [lepBas kocmMudeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenune. Bunpl Tpenus (mokos, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJIBLKCHHSI U cvita TpeHwus mokosi. Koaddumment tpenus. Cuna cOnpoOTUBICHHS P JIBIKEHUN
Teja B )KUAKOCTH WIIU rase.

[TocTynarenbHoe U BpalaTelbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TEA.

MoMeHT cuiibl OTHOCUTENBHO OCH BpateHus. [1nedo cuibl. ¥YcnoBus paBHOBecHs TBEPAOIO Tea.

TexHudeckue yCTpOHMCTBA HM  NPAKTUYECKOE NPUMEHEHHWE:  TMOAIIMITHUKH,  JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIUX TEI.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AeQOpMaIiuH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TTOKOSI, KAYEHHUS U CKOJTBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

Hccnenoanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLIUX B IPYKMHE U PE3UHOBOM 00paslie, OT
ux nedopManuu.

HccnenoBanue ycinoBuii paBHOBeCHs TBEPAOTO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3akoHbl COXpaHEHUs 8 MEXAHUKE

Nmnynbe maTepuanbHOM TOYKH (Tesa), CUCTEMbl MaTepuajbHBIX TouyeK. VMMynbc cuibl U
M3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABIKEHUE.

Pabora criel. MOIIHOCTE CHJIBL.

Kunernueckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 M3BMEHEHUH KHHETUYECKON YHEPTUH.

[lorenunansHas sHeprus. lloTeHuumanbHas sHeprusi ynpyro AeQOpMHUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTenunanpHble U HEMOTEHLIMANIbHBIE CHIIBL. CBSA3b padOThl HEIOTEHIIMAIBLHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEepPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUs MEXaHUUECKOI SHEePTUu.

Ynopyrue u Heynpyrue CTOJIKHOBEHHUSL.

TexHuyeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJNET,
JIBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE ABMKEHUE.

[lepexon mOTeHLIMATIBLHOW PHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne abCOMIOTHO HEYNPYTOro yapa ¢ TOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanne cBA3M pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHMUYECKOW SHEpruu Teia Ha MpuMepe
pacCTsKEHUs PE3UHOBOIO JKIyTa.

Paspen 3. MoaekyisipHasi puznka 1 TepMOAHHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul



OCHOBHBIEC TOJIOKEHHUSI MOJICKYJIAPHO-KHHETUYECKOH TEOPHH M HX OIBITHOE OOOCHOBaHHE.
BpoyHnoBckoe aBmwkenue. uddysus. Xapakrep IBHKEHUS W B3aUMOJCHCTBHS YacTUI[ BELIECTBA.
Mogenu CTpoeHHS Ta3oB, JKUIKOCTEH U TBEPABIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosieky:1. KonnuectBo Bemectsa. [locrosinnas ABorapo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens wuneanbHoro rasza. (OCHOBHOE YypaBHEHUE MOJIEKYJIIPHO-KMHETHUYECKOM Teopuu
ujeanpHoro raza. AOcCoOTHas TemmepaTypa Kak Mepa CpeJHEed KHUHETHUYECKOW SHEpruu TEeIIOBOTO
nBrokeHus dactun rasa. Illkxamna temnepatyp KenbBuHa. ['a3oBble 3akoHBI. YpaBHeHuMe MeHaeneeBa—
Kinaneiipona. 3akon JlansToHa. M30mporiecchl B Hae€aqbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
I'padrueckoe npeacTaBiIeHrEe H3OMPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYEeCKUE YCTPOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHUE BEILECTBA, (poTorpaduu MoJIeKys OpraHu4ecKuX
COCIMHEHM.

OnpIThI 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Mognens onbita LltepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Mopenp, HIUTIOCTpUPYIOLIAs MPUPOLY AABJICHHS ra3a Ha CTEHKU COCY/JIa.

OnBbIThI, MJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSIHUS UAEAIbHOTO ra3a, H30MpPOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOWM KOMHAaTe HAa OCHOBE HM3MEpeHUH oO0BhEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEll.

HccnenoBanne 3aBUCUMOCTH MEXy ITApaMETPAaMU COCTOSIHUS Pa3peKEHHOIO Tasa.

Tema 2. Ocnogbl mepmoounamuku

TepmoaunaMuyeckas cucrtema. BHYTpeHHss SHEprus TEPMOJUHAMUYECKOM CHCTEMBI M CIIOCOObI
e€ n3MeHeHus. KonmmuecTBo TemnoTsl U pabota. BHYTpeHHAA SHEpPrus 0JHOATOMHOI'O HICAJIBHOIO rasa.
Bunel Termonepenayn: TEIIONPOBOAHOCTb, KOHBEKIMS, U3Iy4CHHE. Y IeIbHAs TEIUIOEMKOCTD BEILECTBA.
KonnuecTBo TEMmIoTHI py TeIIonepeaaye.

Ilonartue 00 anmabatHOM mnpouecce. IlepBblii 3akOoH TepMoAMHAMUKU. lIpumeHeHue mnepBoro
3aKOHa TePMOAMHAMUKH K u3ompoeccaM. ['padudeckas uHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTumMocTh NpoLeccoB B IpUPOJE.

Tennosble mammnbl. [IpuHnunel AelcTBUS TemIoBBIX MamMH. [IpeoOpazoBaHus SHEpruu B
TeIuIoBbIX MamuHax. Koagouiuent nonezHoro aedctBus TemioBod mamuubl. Llukn KapHo u ero
KO3(DPULIMEHT MOJIe3HOr0 JeHCTBUS. DKOJOTHUECKUe MPOOIEeMbl TEIIO3HEPTeTUKH.

TexHnyeckue yCTpOHCTBA M NPAKTHYECKOE INPUMEHEHME: JBUraTellb BHYTPEHHETO CrOpaHu,
OBITOBOM XOJOJUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEeHHEH SHEpruM Teja MPH COBEPLICHUH pabOThl: BBUIET NPOOKU U3 OYTHUIKU MOJ
NIEUCTBUEM CXKAaTOro BO3[yXa, HarpeBaHue oHdupa B JaTyHHOH TpyOke nyTéM TpeHHs
(BU1€0ICMOHCTpALIHS).

V3meHeHre BHYTpeHHEN 3Hepruy (TeMIieparypsl) Teja MpH Terionepeaaye.

OmnbIT N0 aguabaTHOMY PaCUIMPEHHIO BO3IyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, IBUTaTelIsi BHYTPEHHETO CrOpaHusi, pEaKTUBHOI'O IBUraTelsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yneapbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmosanun eeujecmea. Pazosvie nepexoovl



[TapooOpa3oBanue u KoHaeHcanus. VcmapeHue W KureHue. AOCONIOTHAs W OTHOCUTENbHAs
BJIQXKHOCTh BO3Ayxa. HacelleHHslid mnap. YaenbHas TeoTa mapooOpa3oBaHUs. 3aBUCHUMOCTD
TEeMIIepaTypbl KUIIEHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucrammuueckue u aMmopQHbIe Tela. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKHIKHE
kpuctauibl. CoBpeMeHHble MaTepuaibl. [lnaBiaenue u kpuctamu3anus. Y ieiabHas TErIoTa IJIaBJICHUs.
Cybnmumarus.

VYpaBHeHHE TEIUIOBOro OajiaHca.

TexHu4eckue ycTpocTBa M MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KAIIOPUMETP,
TEXHOJIOTUU TOJyYCHHS] COBPEMEHHBIX MaTepUaJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUH.

Crioco0bl U3MEpPEeHHs BIAKHOCTH.

Habnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAIIIMUECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepeHne oTHOCUTENHHOM BIAXKHOCTH BO3/TyXa.

Paznea 4. dnekrpoamHaMmmuka

Tema 1. dnekmpocmamuka

Onektpusanus Tela. DIEKTpUYecKnid 3apspa. JBa Buaa anekTpuueckux 3apsaoB. [IpoBogHukw,
JTUDJICKTPUKHU U TIOJIYTTPOBOIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUIECKOTO 3apsia.

B3anmopeiicteue 3apsaoB. 3akoH Kynona. TodeuHbId ANEKTPUUECKUH 3apsll. DJIEKTPUUYECKOE
noje. Hanpsok€HHOCT 3iiekTprudeckoro nosts. [IpuHuun cynepno3uuuu IeKTpuYeckux nosei. Jinauum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabota cun snexrpocrarnueckoro mois. Ilorenmuan. PazHocts moreHmmanos. [IpoBomHUKH U
JTURJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJ€e. J(ManekTpudeckas IpOHUIIAEMOCTb.

OnekTpoéMKkocTh.  KoHmeHcaTop.  DHEKTPOEMKOCTh  IJIOCKOTO  KOHJEHcCATopa.  DHEprus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHuueckue yCTpOHMCTBAa UM MPAKTUYECKOE MPUMEHEHHE: DJEKTPOCKON, SIEKTPOMETD,
AJIEKTpOCTAaTUYECKas 3allNTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHICHCATOP, KOMMPOBAIBHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoicTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3aunmoneiicTBre Ha3IEKTPU30BAHHBIX TEL.

DIEKTPUYECKOE NOJIE 3apSKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATUUECKOM I1OJIE.

DneKTpocTaTU4ecKas 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTB EKTPOEMKOCTH IJIOCKOI'0 KOHJIEHCATOPA OT IUIOLIAHN TUIACTHH, PACCTOSIHUS MEXKIY
HUMH U TU3IEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuil mox. Toku é pazniuunvix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBaHUS 3JIEKTpUUEecKOoro Ttoka. Mcrounumku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.



Hanpspokenne. 3akon Oma 1715 yyacTka Lelu.

DNEKTPUUYECKOE COIPOTUBIIEHUE. YJIENbHOE COINpPOTHBIIEHUE BelecTBa. llocienoBaTenbHoE,
[apajuleJIbHOE, CMEIIAHHOE COEJUHEHHUE TPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHia. MOIIHOCTH 3IEKTPHYECKOTO TOKA.

DNEeKTpOABMKYLIAas CHJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHHMKA TOKA. 3aKoH OMa Juisl OJIHOU
(3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3amMbikaHue.

DNEeKTpOHHas MPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb CONPOTUBJIEHHS METAJIOB OT
temiieparypbl. CBEpXIIpOBOIUMOCTb.

OnexTpuyeckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs: U pUMECHAas IPOBOAUMOCTH MOJIyIPOBOAHUKOB. CBoiicTBa P—N-
nepexoza. [lomynpoBogHUKOBBIE TPUOOPHI.

DnexTpuyecKuil TOK B pacTBOpax U paciuiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs TUCCOLMALINS.
DNEeKTPOIH3.

Onextpuueckuil TOK B Tazax. (CaMOCTOSATENbHBIH M HECAaMOCTOSATENbHBIM pa3psala. MomnHus.
[Ina3zma.

TexHuueckue yCTpOHCTBa W NPAKTHUUECKOE IPUMEHEHHE: aMIEpMETp, BOJBTMETP, pPEOCTar,
HMCTOYHUKU TOKAa, DJIEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHl U (POTOPE3UCTOPHI, TMOTYINPOBOJHUKOBBINA ITHO/,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWINHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI, IO [TOMEPEYHOTO
CeUeHHUs U MaTepuaa.

CMenaHHOe CoeIMHEHNE TPOBOJHUKOB.

[IpsiMoe m3MepeHne 3IeKTPOABIKYIIEN CHilbl. KOPOTKOE 3aMbIKaHNE TaJIbBAaHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHErO0 CONIPOTHUBIICHHUSL.

3aBUCHMOCTb CONPOTHUBIICHUSI METAJIJIOB OT TEMITEPATYpPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoit pa3psia 1 MpOBOUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne cMeaHHOrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABMKYILEH CUITbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

Habmronenue snexrpoiunsa.

MexnpeaMeTHbIe CBSI3H

N3yuyenne xkypca ¢usuku 06asoBoro ypoBHs B 10 Kiacce OCYHIECTBISETCS C y4&€TOM
COJIEPKATENIBHBIX MEXIIPEIMETHBIX CBA3EH ¢ KypcamMH MaTeMaTHKH, OMOJIOTHM, XMMHHU, reorpaduu u
TEXHOJIOT U H.

Medsicnpeomemuole nowsimusl, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAYYHOI'O MO3HAHUS: SIBIICHUE,
HayudHbI QakT, runore3a, (Qu3MUeckas BEIWYMHA, 3aKOH, TEOpHUs, HaOIIOJAeHHUEe, HKCIEPUMEHT,
MOJIETIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHre CUCTeMbl ypaBHEHUMU, TUHeiHas (yHkuus, mapabona, runepbona, UX
rpaduKu M CBOMCTBA, TPUTOHOMETpHUYECKHE (DYHKIIMU: CUHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX NMPOEKIIMH Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

Buonoeusa: mexannueckoe JBI)KEHUE B KMBOHM mpupone, muddysus, ocMoc, TEI00OMEH KUBBIX
OpPraHu3MOB (BUbI TEIUIONEPEAAYH, TEIJIOBOE PAaBHOBECHE), TICKTPUUECKUE SIBICHUS B )KUBOM MPUpPOJIE.



Xumus: IUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEHM M Ta30B, JIEKTPUYECKHE CBOMCTBA
METAJUIOB, AJIEKTPOJIUTAYECKAS TUCCOUMALIUS, TaTbBAHUKA.

Teoepaghus: BNaxXxHOCTH BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: mnpeoOpazoBaHWEe MABWKCHUU C WCIOJIB30BAHUEM MEXAaHU3MOB, YYET TpPEHHS B
TEXHUKE, MOJIIUIHUKH, UCIIOJIb30BaHUE 3aKOHA COXPAHEHUS MUMITYJbCa B TEXHHUKE (pakera, BOJOMET U
NpyTHE), ABUTaTeIb BHYTPECHHETO CTOPaHUs, apoBasi TypOWHA, OBITOBOW XOJIOJAWIBHUK, KOHIAUIIMOHED,
TEXHOJIOTUU MOJIyYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YK CJIE HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTHH,
NIEKTpOCTAaTUYECKasl  3alluTa, 3a3€MJIEHUE D3JIEKTpONpUOOpOB, KCEPOKC, CTPYHHBIA IpUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, SIIEKTPOOCBETUTEIHHBIC TPUOOPHI, rajbBAHUKA.

11 KJIACC

Paznen 4. DiekrpoamHamMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocrossHHbIE MarHUTHL. B3anMoAENCTBHME TOCTOSHHBIX MAarHUTOB. MarnutHoe mnoje. Bekrop
MarHATHOM WHAYKUUH. lIpyMHIMO Cyneprno3uiuy MarHUTHBIX MOJed. JIMHMM MarHUTHOW WHIYKIUU.
Kaptruna nuHMif MarHUTHOW WHIYKIIMH TTOJISl TOCTOSTHHBIX MarHUTOB.

MarauTtHOe T0Jie TIPOBOIHUKA C TOKOM. KapThHa JTWHMA MHIYKIIMH MarHUTHOTO TIOJS JJIMHHOTO
MPSIMOTO TPOBOJHHMKA W 3aMKHYTOTO KOJBIIEBOTO IMPOBOAHHMKA, KATYMKH ¢ TOkoM. OmbIT Dpcrena.
B3anmopeiicTBre MpOBOAHUKOB C TOKOM.

Cuna AMmniepa, e€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIynb W HampaBiieHHE. [[BHDKeHWE 3apsiKEHHOM YacTHIBI B OJHOPOJHOM
MaraHutHoM noJie. Pabora cuiel Jlopenma.

SlBieHne  sMeKTpOMarHUTHOM  MHAYKOUMU.  [lOTOK  BEKkTOpa  MarHUTHOM  MHAYKIUH.
DJIEKTPOABUKYIIAsl CHJIa MHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHOW nHAyKuuu dapanes.

Buxpesoe anekTpudeckoe nosie. DIEKTPOABUKYIASL CUIIA UHAYKIIUU B IIPOBOJAHUKE, JTBHKYILIEMCS
IIOCTYNATEIIbHO B OJHOPOJAHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

WNHykTUBHOCTD. SIBIEHME CAMOMHAYKIMH. DJIEKTPOABUKYIAs CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DIEeKTpOMarHuTHOE IOJIe€.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE  IPUMEHEHHUE:  IIOCTOSIHHbIE  MAarHUTHI,
3JIEKTPOMATHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHILL, NHyKIIUOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE ANEKTPOHHOIO ITyYKa MAarHUTHBIM I10JIEM.

JIMHUY MHOYKIUMU MarHUTHOTO TIOJISA.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cua Amnepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJINTA.

SIBneHue ANeKTPOMAarHUTHON UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJEKTPOABUKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHre MarHuTHOTO MOJIs KaTYIIKH C TOKOM.



HccnenoBanue 1eiCTBUSA IOCTOSSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBIE€HUS JIEKTPOMarHUTHOM MHIYKLIHH.

Pa3zpnen 5. Kosie6anusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MeXaHMUYECKHE KosieOaHus. ['apMoOHMUYECKHe KoJeOaHwMs.
[lepuon, yactora, ammmuTyna u ¢asa konedbanuil. [IpyKuHHBIN MasTHUK. MaTeMaTH4eCKUil MasTHUK.
VYpaBHeHue rapMoHHUECKUX KojiebaHui. [IpeBpaiienre sHepruu pyu rapMOHMYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIC  JJIGKTPOMArHUTHBIC  KOJICOAHWSI B HJICATHBHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHMYCCKHUMH M JJICKTPOMArHUTHBIMUA KOJICOAHUSMHU.
®opmyna ToMcoHa. 3aK0H COXpaHEHUS YHEPTUU B UICATHBHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aryxaronmx KoJjieOaHUsX. BBIHYXICHHbIE MEXaHWYECKHE KOJIeOaHwUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

Ilepemennbiit Tok. CHHyCOMAAIbHBIM NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOI0 TOKa.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAYEHNE CUJIBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. I[lpowsBoacTBO, TmTepenadya W MOTPEOJEHUWE  DIEKTPUUYECKON  SHEPTHH.
DKOJIOTHYECKHE PUCKH TIPH MPOU3BOJICTBE AIEKTpOodHEpruu. KylnbTypa UCIONb30BaHUS JIEKTPOIHEPTUH
B TIOBCEJTHEBHOM KU3HMU.

TexHu4eckue yCTpONCTBA M IPAKTHYECKOE IMPUMEHEHME: JJIEKTPUYECKHM 3BOHOK, T'€HEPATOp
MEPEMEHHOTO TOKA, JIMHUH JIEKTpOoTepe/iad.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeNbHONM CHCTEMbl (IPYKUHHBIA MM MaTeMaTHYeCKHit
MasITHUK).

HaGnronenue 3aryxaronux KogeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIC AMEKTPOMArHUTHBIE KOJICOaHMUS.

OciorpaMmbl (3aBUCUMOCTH CHJTBI TOKA U HANpsHKEHUS OT BPEMEHM) Ui AIEKTPOMarHUTHBIX
Kosie0aHui.

Pe3onanc mpu mocneoBaTeNbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU HMHIYKTUBHOCTH H
KOHJICHCATOopa.

Mojienb TUHUY 3IEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJa MaJIbIX KOJIeOaHUI Tpy3a HA HUTU OT JJIMHBI HUTU U MAacChl
rpysa.

HccnenoBanue mepeMeHHOTO0 TOKa B LIETIM U3 TOCJIENIOBATENILHO COSAMHEHHBIX KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKMpoMAazHuUnHblE 80JIHbL

Mexannyeckue BOJHBI, yCiI0BuUs pacripoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JUTHHA
BosHBL. [lonepeunsie U mpoaoabHbIE BONHBL. MHTephepeHus u nudpakius MEXaHH4eCKIX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTpOMarHuTHbIE BOJIHBI. YCIOBUSA M3JIyYEHUs JJIEKTPOMATHUTHBIX BOJIH. B3auMmHas
opueHTanus BekTopoB E, B, V B snexkrpoMarnutHOi BojHe. CBOWCTBA 3IEKTPOMArHUTHBIX BOJIH:
OoTpakeHHe, TperoMIIeHHe, nosipusanus, audpaxmus, uartepdeperiusa. CKopocTh MEKTPOMArHUTHBIX
BOJIH.

[Ikana 37eKTpOMarHUTHHIX BOJH. [I[pMeHeHne 2IeKTpOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHMIBI paguoCBsI3U U TeNneBUAeHUs. Paguonokanus.



DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKaIOIIEel CPEbl.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBAsl IUAarHOCTUKA B TEXHHUKE U MEIUIIMHE, paaap, pPaJIuONPUEMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacpoCTpaHEHUE MOMIEPEYHBIX U MPOJIOIBHBIX BOJH.

Kounebmromeecs: Te0 Kak HCTOYHHUK 3BYKa.

Habnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue naTepdepeHInn U JUPpaKkIud MEXaHHISCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmoienue CBsI3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanune CBONCTB AJIEKTPOMAarHUTHBIX BOJH: OTpaKEHHE, MPEIOMIICHHE, MOJsSpU3alus,
TU(ppakiuusi, UHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsmonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJIHOW cpene. Jlyu
cBera. To4euHbIli HICTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoenne n300pakeHMi B TUIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUS CBeTa. AOCOMIOTHBIA IMOKa3aTelnbh MPEITOMIICHHUS.
[TonHoe BHYTpeHHEE oTpaxeHue. [IpenenbHbIi yroi HOJTHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. Ler.

Cobupatormiue u paccenBaroue JuH3bl. ToHkas auH3a. oKkycHOe paccTosTHUE U ONTHYECKasl CUila
ToHKOM nHH3bL. [locTpoeHne n300paxkeHnii B cCOOMpPAOIINX U paccenBaromux JuH3ax. dopmyna ToHKOM
JIMH3EL. YBeandeHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MuTepdepenmus cBera. KorepeHTHblEe HCTOYHUKH. YCIOBHUS HAOIIOICHUS
MaKCUMyMOB W MHUHHMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cera. JudpakunonHas pemérka. Y cinoBrue HaOMIOACHHS TIaBHBIX MAKCUMYMOB IIpU
MaJieHu MOHOXPOMATHYECKOI0 CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY .

[Tonspuszanus ceera.

Texnuueckue ycTpoiicTBa M MNpaKTHUECKOE MPUMEHEHHEe: O4YKH, Jymna, (oToamnmapar,
MIPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TeJIECKOI, BOJOKOHHAs ONTHKA, IU(PaKIUOHHAs peméTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacpocTpaHeHHe, OTpaKEHHE U MperoMieHre cBeTa. OnTruueckue mprudopsl.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozenbs cBeToBoa.

Hccnenoanue cBOWCTB N300paKeHH B THH3AX.

Mopenu MUKPOCKOIIA, TEIECKOIA.

HabGnronenue natepdepeHIiny cBeTa.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcun cBera.

[Tonyuenue crekTpa ¢ TOMOIIBIO PU3MBI.

[TonydeHue cnekTpa ¢ MOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusaium cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIICHUs CTEKIIA.

HccnenoBanne cBOWCTB N300pakKeHUI B JTHMH3aX.



Habmonenue nucnepcun cBera.

Pasnea 6. OcHOBBI clleMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panuubpl  NPUMEHMMOCTH — KJIACCUYECKOM MexaHuUKHM. [locTymarsl  crienMalbHOM — TEOPUM
OTHOCHUTEJILHOCTU: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETA B BAaKyyMe€, IPHUHLMII OTHOCUTEIbHOCTH
OHHIITENHA.

OTHOCHTENBHOCTH OJTHOBPEMEHHOCTU. 3aMeJJIEHUE BPEMEHU U COKPALLEHHUE JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBIL.

CBs13b Macchl ¢ YJHEPIUEN U UMITYJILCOM PENSITUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

Pasznen 7. KBantoBas pusuka
Tema 1. Dnemernmol K6AHMOBOU ONMUKU

®oronsl. opmyna [Inanka cBsA3M 3HEPruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC (POTOHA.

OtkpbiTue u uccinenoanue Qgoroddpdexra. OmbiTel A. I. CroneroBa. 3akoHbl (oTodddekTa.
VYpasaenue DitHiTeitHa 11 poroaddexra. «KpacHas rpanuna» gororddexra.

JHaBnenune cBeta. OnwiTe [1. H. JIeOenena.

XHWMHYECKOE IEHCTBHE CBETA.

TexHMUeCKHe yCTpOCTBAa W MPAKTUYECKOE MPUMEHEHHE: (OTOITEMEHT, (POTOAATUHK, COTHEUHAS
Oatapesi, CBETOJIMOI.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTAaHOBKE C IMIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO POTOdPPeKTa.

Ceeromuon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna nmo paccesuuro o -gactuil. [lmanerapHas monensb
atoma. [Toctynater bopa. M3nydenne u mornomenne GOTOHOB MPH MEPEX0/e aTOMa C OJHOTO YPOBHS
SHEpruu Ha pyroi. Buael cnektpoB. CHEKTp YPOBHEHM 3HEPTUM aTOMa BOJOPOIA.

BonHoBsie cBolicTBa yactull. Bosubl ne bpoiinsa. KopnyckynsipHO-BOTHOBOW yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHUE.

TexHuyeckue ycTpoiiCTBa M MPAKTUYECKOE MPUMEHEHHUE: CHEKTPaJbHBIA aHAN3 (CIEKTPOCKOII),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopguens onbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJIHBI Jla3epa.

Habmronenue inHeHYaThIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ha6nronenue nuHeH4aToro CriekTpa.

Tema 3. Amomnoe a0po

9KCHepI/IMCHTH, JOKa3bIBAOMINUEC CJIIOKHOCTH CTPOCHUA dOpa. OTKpLITI/Ie PaanOaKTHUBHOCTHU.
OnbIThI Pe3ep(1)op;[a o OMpPEACICHUIO COCTaBa PAAUOAKTHBHOI'O U3JTYYCHMU. CBolicTBa aan)a-, 6eTa-,
raMmMa-us3JIyuyCHU:. Bnusuue pPaaAOaKTHUBHOCTH HaA JXUBLIC OPIraHU3MEBI.

OTtkpseiTHE TIpOTOHA U HelTpoHa. HykionHas monens snapa ['eitzendepra—MBanenko. 3apsiy sipa.
MaccoBoe uncio saapa. M3otomsl.

Anbda-pacnan. OJEKTpPOHHBIM M TMO3UTPOHHBIA Oera-pacmaa. ['amMma-uziyuenue. 3akoH
pasroaKTUBHOTO pacnaja.



DHeprust CBA3M HYKJIOHOB B sijipe. SnepHbie cuitbl. Jleekt Maccsl sapa.

SAnepHblie peakuuu. Jlenenye U CUHTE3 SAEP.

Snepusiii peakrop. TepmosinepHblii cuHTe3. [IpoOiieMbl M MEPCHEKTUBBI SACPHON SHEPIETUKU.
DKOJIOrM4€CKHE aCIEKThI SIIEPHON IHEPIETUKHU.

OnemeHTapHble yacTULbl. OTKPHITHE IO3UTPOHA.

Mertobl HaOMIOACHUS U PETUCTPALIUH SIEMEHTAPHBIX YacTHIL.

®yHnaaMeHTanbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndecKoil KapTHHBI MHpa.

TexHudeckue yCcTpoHCTBA U NMPAKTHUUECKOE NIPUMEHEHHUE: T03UMETP, KaMmepa BuiibCcoHa, sepHBbIN
peakTop, atToMHasi 6omo0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIIKX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padbomul

Wccnenoanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Oranbl pazBuths actpoHoMuH. [IpukiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

ComnHeuHas cucrema.

Connne. ConmueyHast akTUBHOCTh. Mctounuk sHeprum CosHia ¥ 3BE3M. 3BE3MBI, UX OCHOBHBIC
XapakTepucTuku. JlmarpamMma  «CHEKTpPaJbHBIM  KJIAaCC —  CBETHUMOCTB».  3BE31bl  TJIaBHOMU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3]] TJIaBHOM TOCIEI0BATEIIHHOCTH.
Baytpennee ctpoenue 38€37. COBpeMEHHBIE TTPEICTABICHUS O MIPOUCXOXKJACHUU 1 dBoroIuy CoJlHIa 1
3BE€37. DTambl KU3HU 3BE3.

Mnineunsiii I[lyte — Hama [amaktuka. [lomoxenue m nuxenue Cosnna B [amaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa00ma. Paz6eranume ramaktuk. Teopust bosmbiioro
B3pbIBa. PennKTOBOE M3ITyUYeHHE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue nabnooernus

Habmonenuss HEBOOPYKEHHBIM TJIA30M C HCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUH U1
orpesieNIeHUs TOJI0KEeHUsI HEOECHBIX OOBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJTYLIAPHS U SIPKUE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, mianet, Maedynoro [lyrtu.

O6o0maruiee NOBTOPEeHNE

Ponb ¢u3uku U acTpOHOMUH B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COLIMAIBHON U 3TUYECKOM
chepax IeATENbHOCTH YENOBEKa, POJb M MECTO (U3UKH U aCTPOHOMHH B COBPEMEHHOW HAy4HOI
KapTUHE MHUpa, poiib (hU3MUECKO Teopuu B (HOPMUPOBAHMU MPEACTABICHUI O (PU3NYECKOW KapTUHE
MHpa, MecTO (PU3MUECKON KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEACTABICHUHN O IPUPOJIE.

MexnpeamerHbie CBA3U

Wzyyenne xypca ¢usuku ©6asoBoro ypoBHsS B 11 Kkiacce ocCymIecTBIsS€TCS C y4€TOM
COJIEpKATENbHBIX MEXIPEIMETHBIX CBSA3EH ¢ KypcaMH MaTeMaTHKH, OMOJOTHHU, XUMUU, Teorpaduu u
TEXHOJIOTUU.

Medsicnpeomemuuvle nowsimusl, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOT'O TO3HAHUS: SIBIICHUE,
HayudHbI (QakT, runore3a, (Qu3MUeckas BENWYMHA, 3aKOH, TEOopHus, HAONIOJACHHUEe, SKCIEPUMEHT,
MOJIEJINPOBAHUE, MOJEIIb, U3MEPEHHE.



Mamemamuxa: penieHue CUCTEMbl YPAaBHEHUH, TPUTOHOMETPHUYECKHUE (PYHKIIMU: CHHYC, KOCUHYC,
TAHI'CHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIUH HA OCH
KOOPJMHAT, CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIHMH, MPU3HAKK IOJ00Hs
TPEYTOJILHUKOB, ONpeIeJIeHUE MIIOUIaIU MIIOCKUX (GUryp u o0bpéma Ted.

Buonocus: snexTpuydeckue SIBICHHS B JKUBOW NpPUpPOJE, KojeOaTelbHbIC IBIKCHHS B >KUBOU
NPUPOJIC, ONITUYECKHE SBJICHUS B )KUBOW MPUPOJIC, ICHCTBUE paialliil Ha XKUBBIC OPraHH3MBbI.

Xumusi: CTpOSHHE aTOMOB W MOJICKYJI, KPUCTAIMYECKAsi CTPYKTypa TBEPIBIX TEJ, MEXaHH3MBI
00pazoBaHMs KPUCTAIUIMYECKON PEHIETKHY, CIIEKTPAIbHBIN aHAIIN3.

leocpaghusi: MarHuTHBIC TIONMIOCA 3EMJIM, 3aJ€KH MAarHUTHBIX pyJa, (OTochEMKAa 3eMHOM
HOBEPXHOCTH, ITPEACKa3aHUE 3EMIICTPSICCHUIH.

Texunonoeus: IJMHUM OJIEKTPOIEpenady, TIE€HEepaTop MEepeMEHHOr0 TOKa, JJIEKTPOJBHIaTellb,
UHIYKIIMOHHAS TeYb, pajap, paadonpuéMHUK, TENeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOCKIIMOHHBIN arnapar, BOJIOKOHHAsI ONITHKA, COJIHeUHast Oarapesl.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA IIPOI'PAMMBI 110 ®UBUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «Pu3nka» Ha ypoBHE CpeaHEro odmero oopazoBanus (0a30BbIi
YPOBEHb) [OJDKHO OOECIICYUTh JOCTH)KCHHE CICAYIOIIUX JMYHOCTHBIX, METAlpPEIMETHBIX H
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «®DuU3MKa» JTOJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTHU, CUCTEMOW LIEHHOCTHBIX OPHEHTALUH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pPaCHIUPEHHE >KU3HEHHOTO
OTBITa W OTbBITA JCATEIHHOCTH B TPOIIECCE peaTH3allid OCHOBHBIX HAIPaBJICHUN BOCIHUTATEIBHOU
NESITETLHOCTH, B TOM YHUCJI€ B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh T'PAKJIAHCKOW MO3UIMKA OOYYAIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 OOIIECTBa;

MPUHATAE TPAJUIHUOHHBIX  OOIIEYEIIOBEUECKUX TYMAaHUCTHUYECKHMX U  JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HMHTEpECAX TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHHE B3aUMOJICCTBOBAThH C COIMATBHBIMA MHCTUTYTaMH B COOTBETCTBHUH C MX (QYHKIUSIMHU U
Ha3HA4YCHUEM;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKON NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUICKOM TPaXIAaHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHUE K IOCYJIapCTBEHHBIM CHUMBOJAM, JOCTUKEHUSIM POCCUHUCKHX YYEHBIX B
o0nacTu (M3UKA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OLIEHHWBATh CUTYallUlI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEGHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOIO OyAyIIero;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILLIEHHE K MHPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYILIETO
¢buznueckoil Hayke;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K pa3au4HbIM chepam npodecCHOHaIbHON AeATeIbHOCTH, B TOM YHUCIE CBS3aHHBIM C
(bu3MKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BbIOOp Oymymiel mpodeccuu u peaanu3oBbIBaTh
COOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO M camMooOpa3oBaHWI0 B oOmactu (pu3mku Ha
MPOTSHKEHUU BCEU KU3HU,

6) 3K0JI0rHYeCKOro BOCIUTAHHUS:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOH  KyJNbTYphl, OCO3HAaHHE TJIOOATBFHOTO  XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

MJJAHUPOBAHUE U OCYILIECTBIIEHUE NEWCTBHM B OKPY’KAIOIIEH Cpelle Ha OCHOBE 3HAHUsA Lienei
YCTOMUYMBOTO pPa3BUTHUS YEJIOBEUECTBA;



pacIIMpEeHUe OIbITa JEATEIILHOCTH 3KOJIOTHUECKON HAIpaBICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUH 10 PU3HKE;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

cOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nveckoil HayKu;

OCO3HAaHHE LIEHHOCTH HAyYHOW JESATEIBHOCTH, T'OTOBHOCTh B IpoOIEcCce HM3YYCHUS (QU3HKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO JICATSIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENILHO  (DOpPMYJIHpOBaTh W  aKTyaIM3WpPOBaTh MpoOJieMy, paccMaTpuBath e&
BCECTOPOHHE;

OTIPEICTIATH TSN JICATSIILHOCTH, 33]]aBaTh TapaMeTPhl M KPUTEPUH UX JIOCTIDKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaTeiBaTh IIAH PEIICHUS MPOOJEMBI C YYETOM aHAIM3a WMEIONIUXCS MaTepUATbHBIX U
HEMaTEPHUATBLHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBEI B JICITEIHLHOCTD, OIICHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM, OICHUBATH
PUCKH TIOCIIEACTBHH JISATSITHBHOCTH,

KOODJMHHUPOBATh M  BBIMOJHATH pPabOTy B YCIOBHSX pPeaJbHOrO, BHUPTYyaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBareJaLCcKue NeicTBUA .

BJIQJICTh HAYYHOW TEPMUHOJIOTHUEH, KITFOYCBBIMH IMOHATUSIMU B METOAaMHU (PU3NIECKON HAYKH,

BJIQJICTh HABBIKAMU y4eOHO-HCCIIEOBATEILCKON U MTPOSKTHON JEATEIBHOCTH B 00J1acTh (DU3HKH,
CTIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY ITOMCKY METOAOB PElICHHS 3a/1a4 (PU3HIecKoro
COJIep KaHMsl, IPUMEHEHHUIO Pa3JIMUYHBIX METOJIOB MTO3HAHUS;

BIIQJIETh BHJAMH JESITEIBHOCTH TIO0 TIOJYYCHHIO HOBOTO 3HAHWS, €r0 HHTEPIPETaIUH,
npeoOpa30BaHUIO0 U NMPUMEHEHHWIO B PAa3JIMYHBIX YYEOHBIX CHUTYallUsiX, B TOM YHCIC MPH CO3JaHUU
Y4EOHBIX TIPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJM3UpPOBATh 3a/lady, BBIIIBUTATh THIIOTE3Y €€
peleHus, HaXOJUTh apryMEHTBI JUIS JTOKAa3aTelbCTBA CBOMX YTBEPXKICHHM, 33JaBaTh MapaMeTphbl U
KPUTEPHH PEILICHHS,

aHAJM3UPOBATh TOJYYCHHBIC B XOJI€ PEUICHUS 3a[aud Pe3yJIbTaThl, KPUTHUYECKU OIICHUBATH MX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3a7a4yll B 0Opa30BaTEIBbHOHN NEATEIHLHOCTH, B TOM
YHCIIC IPU U3YYCHUU (PU3HKH,

J1aBaTh OIICHKY HOBBIM CHTYAIIHsSIM, OIICHUBAThH TIPHOOPETEHHBIN OTIBIT,

YMETh NIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00JIACTh KU3HECIATEIIBHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€H, TIpe/yIlaraTh OPUTHHATbBHBIE MTOIXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanueii:

BIIaIETh HaBBIKAMHU MOTY4YeHHs HHGOpMAUN (PU3MUECKOTO COJIEPKaHUs U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENIFHO OCYIIECTBJIATH IIOUCK, AaHallku3, CHUCTEeMATHU3AlMI0 ¥ WHTEPHpPETAIHIo
nH(OPMAILIUU PA3ITUYHBIX BUIOB U GOPM IIPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh HH(OpMAIIHH;



HCIIOJIb30BATL CPCACTBA I/IH(I)OpMaLII/IOHHLIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUHA B peuicHun
KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHBIX 3a/Ja4 C COOJIOACHHWEM TpeOoBaHM
SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEepPEKEeHNs], TIPABOBBIX M 3TUYECKUX HOPM,
HOpM MH(OPMAIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJEPKAHUS B Pa3NUYHBIX (opMaTax ¢ y4€TOM Ha3HAUCHUS
nH(OPMAILIUY U LIEIEeBOH ayAUTOPUH, BEIOUpask ONTHMAJIbHYIO ()OPMY IPEACTABICHUS U BU3YaIU3alUH.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBJIATh OOLIEHNE HAa YpoKaX (PU3UKHU U BO BHE-YPOUHOMU JE€SITEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKY KOH(MIUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTth CBOK TOUYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMaHIHON U HHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUH € Yy4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATD L[EJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBaTh U KOOPJIMHUPOBATH JEHCTBUS 110
€€ OCTM)KEHMIO: COCTaBJIATH IIIAH JEWCTBHM, PACIPENENATh PO C y4ETOM MHEHHUH YYaCTHUKOB,
00Cy’KJaTh pe3yibTaTbl COBMECTHOM paboTHlI;

OLICHMBATh KAyeCTBO CBOEro BKJIAJa U KaXJOro yYaCTHHKA KOMaHIbl B OOIIMN pe3yJjbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE IPOEKTHI, OLIEHWBATh WJEU C TO3UIUH HOBU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHYECKOE TOBEIACHHE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHbI€ YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBUS
Camoopranuszanms:

CaMOCTOSITENIbHO OCYIIECTBIIATh I103HABATEIbHYIO JEATEIbHOCTh B 00MacTH (U3UKU U
aACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTABUTH U (hOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJSATh IUIAH pEIICHHUS pacu€THBIX W KAaueCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS MTPAKTHYECKON pabOThl ¢ YYETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEIOYTEHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUN;

JieNlaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATh €ro, OpaTb Ha ce0s OTBETCTBEHHOCTHh 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIMU B 00NAaCTH (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LM,

BIIJIETh HaBBIKAMU MO3HABATEIbHON pedreKcHy KaK OCO3HAHUS COBEpIIAaeMbIX ICHCTBHHA U
MBICIUTENbHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPHUEMBI pe(IEeKCUU ISl OLIEHKH CUTYallld, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIU3€E PE3YyJIbTAaTOB ACSITEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTATKHU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JEATEIbHOCTH;



MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTmKeHUs TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrpamMMbl MO (U3HMKE s
YPOBHsI CpeHero oOmero ooOpa3oBaHuss Yy OOydYaroOIIMXCS COBEPIIEHCTBYETCS ASMOILMOHAIBHBIN
WHTEJUIEKT, IPENoIararomuii chopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOLIETO CHOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOpPETYJIHPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMCHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJCHHUE, CIIOCOOHOCTh AMaNTHPOBATHCS K AMOIMOHAIBHBIM HM3MEHEHHSM | IPOSIBIIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAINH, BKIFOYAIOIICH CTPEMIICHUE K JOCTHKCHHIO LIS U yCIIEeXY, ONTUMH3M,
WHUIMATUBHOCTh, YMEHHUE JCHCTBOBAThH UCXOJIS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOMICH CHOCOOHOCTh IOHUMATh OMOIMOHAIILHOE COCTOSHUE JIPYTHX,
YVYHUTHIBATH €TO MPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKMBAHHMIO;

COIMAJFHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCS, IPOSIBJIATh HHTEPEC M pa3perrath KOH(IUKTHL

MHNPEIMETHBIE PE3YJIBTATHBI

K koHny obOywenuss B 10 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb cHOPMHUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:

JI€MOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO GU3UKU B (OPMUPOBAHUU COBPEMEHHOW HAay4YHOI
KapTUHBl MHpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAaKTUYECKOW NEATEIbHOCTH
O,

YUUTBIBATh T'PAHUIBI MPUMEHEHUS H3YyYEHHbIX (DU3MYECKHX MOJeNedl: MaTephaibHas TO4Ka,
MHEpLUaJIbHAs CUCTEMa OTCuéTa, aDCOIOTHO TBEPOE TEJO, MJCAIbHBIN Ia3, MOAEIN CTPOEHUS ra30B,
AKHUJIKOCTEH M TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUM 3apsij IPU PELIeHUH QU3MUECKUX 3a]ay;

pacro3HaBaTh (pu3nUecKue sIBJICHUS (MPOIECCHl) U OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUUECKOW TEOpUU CTPOCHMsI BEIECTBA M AIIEKTPOAMHAMHUKH: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJMHENHOE IBUKEHUE, CBOOOJHOE MaJeHUE Tell, ABWKEHHE 10 OKPY)KHOCTH,
uHepLus, B3aumojeicteue Ten, Auddys3us, OpoyHOBCKOE IBUKEHUE, CTPOSHHUE KUAKOCTEH U TBEPABIX
TeN, W3MEHeHHe O00BbEMa Ten NMpH HarpeBaHUM (OXJIAXAEHUH), TEIUIOBOE DPAaBHOBECHE, HCIIApEeHUeE,
KOHJIEHCAllUs, IUIAaBJIEHUE, KPUCTAIM3alus, KUIIEHHE, BJIAXHOCTb BO3/yXd, IOBBIIIECHHE JaBICHUS
rasa IpH €ro HAarpeBaHuM B 3aKpbITOM COCYZAE€, CBSI3b MEXKIy MapamMeTpaMHM COCTOSIHUS Tasza B
u30IMpoleccax, IEKTpU3alus Tej, B3auMoJIeHiCTBHE 3aps/IOB;

OIMCBIBATh MEXAHUYECKOE JBM)KEHHUE, UCHOJb3Yyd (PU3MUYECKHE BEIUYMHBI: KOOPAMHATA, IyTb,
IepeMelleHue, CKOpPOCTh, YCKOPEHHE, Macca Tena, CHUjla, MMITYJIbC Tesla, KMHETHYeCKas SHeprus,
MOTEHIMaJIbHAs SHEPIHsl, MeXaHn4eckas paboTa, MeXaHMYeCcKasi MOIIHOCTb; IPH OIMCAHUY NPABUIILHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJb3YyEMbIX BEIUYMH, UX OOO3HAYEHHUs U €AMHHULbI, HAXOAUTh
(bopMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTHMU BEJIMYUHAMM;

OIUCBIBATh M3yUYEHHbIC TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHMS, UCHOJB3Ys (pU3HUEcKue
BEJIMYMHBIL: JIaBJICHUE ra3a, TEMIlepaTypa, CPelHsAsd KMHETUUYECKash DHEPIHsl XaOTUYECKOTO JBMXKEHUS
MOJIEKYJ, CPEJHEKBAaJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEPIus,
pabota rasza, Ko3QpQULIUEHT MOJIE3HOr0 JEHCTBUS TEIJIOBOIO JBUIaTessl; MPH OMMCAHUU NPaBHIBHO
TPAaKTOBaTh (PM3UYECKUH CMBICT HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAUYECHUS U €IUHUIBI, HAXOAUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYyTUMHU BEJTMUYHMHAM;

ONMCHIBATh M3YUYEHHBIE DJJIEKTPUYECKHE CBOICTBA BEIIECTBA M DIIEKTPUYECKHE SIBIICHUS
(mporiecchl), HUCHONB3yd (U3NUECKHE BEIMYMHBL: JJIEKTPUUYECKUH 3apsijl, SJEKTPUYECKOE IIO0JIe,
HaNpspKEHHOCTH I10JIA, MOTEHIMAl, Pa3HOCTh IOTEHIMAJIOB; IPU ONUCAHUHU IPaBUIIBHO TPAKTOBATh



(Gu3NYeCKuit CMBICT HCHOJb3YEMBIX BEJIMYMH, MX O0O3HAUCHHs M €IUHHUIIBI; YKa3bIBaTh (HOpMYIIHI,
CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMH BETMYMHAMHU;

aHATM3UpPOBaTh (U3MYECKUE TMPOLECChl W SBJICHMSA, HWCHONb3ys (U3NUYECKUE 3aKOHBl U
NpUHIMIBL: 3akoH BcemupHoro taroreHus, |, |l m IlIl 3axkonsr HploToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCA, MPUHIMII CYNEPHO3ULUU CHJI, HPUHIMII
paBHONpPABUsT HWHEPLUAIbHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETUYECKYI0 TEOPHUIO CTPOECHHUS
BEIIECTBA, FA30BbI€ 3aKOHBI, CBSI3b CPEJHEN KMHETUYECKOW SHEPrUU TEIIOBOIO JBMKEHMSI MOJIEKYI C
aOCOJIIOTHOM TeMIIepaTypoil, MepBbIii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS DIIEKTPUYECKOTO
3apsiaa, 3akoH KysoHa, npu 3TOM pasianyaTrh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTHYECKOe
BBIPAKEHUE U YCIIOBUS (TPaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPWHIMIIBI ACUCTBUS MAIIMH, NMPHUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCJIOBUS UX O€30M1aCHOT0 MCIIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI [0 UCCIEJOBAHMI0 (U3NYECKUX SBJIEHHUM U MPOLECCOB C
HCIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX U3MEPEHUM, MpHU 3TOM (OPMYJIMPOBATh MpodiaemMy/3aaauy U
TUNOTE3y Y4eOHOro »HKCIEPUMEHTa, cOoOHMpaThb YCTAaHOBKY W3 MPEUIOKEHHOIO 000py10BaHMS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BEIBOJIBI;

OCYIIECTBIISATh TPSMBbIE U KOCBEHHBIC M3MEPEHUS] (PU3UYECKUX BEJMYWH, NPH STOM BHIOMpPATH
ONTHUMAJIBHBIA CHOCOO HM3MEPEHHs] M HCIOJb30BaTh HM3BECTHBIE METOJbl OLIEHKH MOTPEIIHOCTEN
U3MEPEHUN;

WCCIIEIOBATh 3aBHUCHMOCTH MEXAY (PU3MUECKUMH BEIWYMHAMU C HCIIOIB30BAHUEM MPSIMBIX
W3MEpPEeHUH, TPU OTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATh pPE3yJbTAThl TOJTYYCHHOU
3aBHCUMOCTH (DM3WYECKUX BEIMYMH B BHUJE TaONMHMIl W rpadWKOB, JENaTh BBIBOIBI IO pe3yJIbTaTaM
UCCIIEIOBaHMUS;

cobmroiaTh mpaBujia 0€30MacHOT0 TPYJa MPU MPOBEICHUM HCCIEAOBAaHUN B paMKaxX y4eOHOTO
SKCIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOM UM TPOEKTHOM JAeATEeIbHOCTH C HCIHOJIB30BAaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 000PYI0BAHHS;

pemarb pacué€THble 3aJayd C SBHO 3aJaHHON (DU3MUYECKON MoJeNblo, UCHOIb3Yys (U3NYECKue
3aKOHBI U MPUHLUIIBL, HA OCHOBE aHallh3a yCIIOBUS 3a/laud BHIOMpATh (PU3NUECKYIO MOJIENb, BbIACTATh
¢uznyeckue BeIUUUHbI U (HOpMYIIbl, HEOOXOAUMBIE [Tl €€ pelIeHUs, TPOBOAUTH PAacUEThl U OLICHUBATH
PEAIbHOCTH MOJYYEHHOT0 3HaYeHUS GU3NYECKON BEITHMUMHBI;

pelmath KayecTBEHHbIE 3a/Jayd: BBICTPAMBAaTh JIOTMYECKH HENPOTHBOPEUYUBYIO LIETIOYKY
paccyXAeHUl ¢ OMOpoi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BATh MPU PEUICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUHU JIJIs
MOMCKA, CTPYKTYpUPOBAHMS, HHTEPHPETAUUN W IMPEACTaBICHHUS y4yeOHOW M HayYHO-TIOMYJISPHOMN
uH(pOpMalLIUY, TOJYYEHHOW W3 PaA3IMYHbIX HMCTOYHUKOB, KPUTUYECKU AHAIM3UPOBATH IMOTYYaeMYIO
nHpopMaIuo;

MPUBOJIUTH MIPUMEPHI BKJIaJa POCCHICKUX U 3apyOek HBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW JKU3HM ISl OOecreueHUs
Oe3omacHOoCTH TpH oOpalmleHuu ¢ mpudopaMu M TEXHUUYECKUMHU YCTPOHCTBAMH, Ui COXPAaHEHUs
3JI0pPOBBS U COOJIIO/ICHUSI HOPM HKOJIOTMUYECKOTO MOBEACHUS B OKPY KaIOLIEH cpee;

paboTaTh B TpyHNe C BHIIOJHEHHUEM Pa3IMUYHBIX COLMAJIBHBIX PpOJIEH, MIaHUPOBaTh pPabOTY
IPYMNIIbI, PAMOHAIBHO PACHPENENATh 00SA3aHHOCTU M IUIAHUPOBATh JAEATEIBHOCTh B HECTAHIAAPTHBIX
CUTyallusX, aJIeKBaTHO OLEHMBAaTh BKJAJ KaXJIOrO0 M3 YYaCTHUKOB TpYyMIbl B pELICHHE
paccMaTpuBaeMoil poOIEMBI.

K koHmy obOyuenus B 11 Kjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSI YMEHU:



JEMOHCTPHPOBAThH HA TPUMEPAX POJIb U MeCTO GU3UKU B OPMUPOBAHUU COBPEMEHHOW HAy4IHOI
KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJOTHH, B MPAKTUYECKOW NEATEITHHOCTH
JOJICH, 1IeJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KApTHUHBI MUPA;

YYUTHIBATh TPAHUIIBI IPUMEHEHHS H3yUEHHBIX (PU3NICCKUX MOJICNICH: TOUCUHBIN AIEKTPUICCKUI
3apsj, JIyd CBETa, TOYEUHBIM HCTOUYHUK CBETA, AAEpHAsi MOJIENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOIO
sIIpa MU pelieHn: PU3NISCKUX 3a1ad;

pacnio3HaBaTh (U3MYCCKUE SBICHHUS (MPOLECChI) W OOBSICHATHP HMX HA OCHOBE 3aKOHOB
IEKTPOJIMHAMUKA ¥ KBAHTOBOW (PU3UKU: DIEKTPHYSCKas IPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs WHIYKIIHS,
NEHUCTBUE MArHUTHOTO TMOJS HAa TMPOBOJHUK C TOKOM M JBMXKYIIMMCS 3apsll, DJIEKTPOMArHUTHBIC
KoJIeOaHUsT W BOJHBI, MPSIMOJMHEHHOE paclpoOCTpaHEHHE CBETa, OTPAKEHHE, NPEIOMIICHHE,
uHTepdepeHus, TudpaKus U MOoISpU3alns CBeTa, JUCIEPCUs cBeTa, (GoTodnekTpuueckuil 3pdext
(botorddexr), cBeTOBOE MaBleHWE, BO3HMKHOBEHHE JIMHEMYATOro CIHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAsI M UCKYCCTBEHHAsI PaJIMOAKTHBHOCTD;

OMHCHIBATh M3YyYCHHBIE CBOWMCTBA BemIeCTBA (DJIIEKTPUUECKHE, MArHUTHBIE, OMNTHYECKHE,
ANEKTPUYECKYI0 TPOBOJMMOCTh PA3JUYHBIX CpEJ) U DJICKTPOMArHUTHBIEC SIBJIEHUS (TIPOLIECCHI),
UCHOJIb3Ysl (PM3UUYECKUE BEIMYMHBI: AJIEKTPUUYECKUI 3apsijl, CHJIa TOKA, JJIEKTPUYECKOEe HampsKeHHe,
AIIEKTPUYECKOE CONPOTUBJIEHHE, PAa3HOCTh IOTEHILIMAJIOB, 3JEKTPOABMXKYIIAs cuia, paboTa TOKa,
WHIYKIAS MarHUTHOTO TOJs, cuia Awmrepa, cwia JlopeHia, WHIYKTUBHOCTh KATYIIKU, JHEPTHUS
AIIEKTPUYECKOT0 M MAarHUTHOTO TOJied, MepHoj M 4YacToTa KojiebaHWi B KoJieOaTeIbHOM KOHTYpE,
3apsij ¥ CUJla TOKA B MPOIlecce FrapMOHUYECKHX AJIEKTPOMArHUTHBIX KoJieOaHUi, (POKyCHOE paccTOsTHUE
Y ONTUYECKAs CUJIa JIMH3bI, IPU OMMCAaHUM MPABUIILHO TPAKTOBATH (PU3UUECKUM CMBICI HCTIOIB3YEMbIX
BEJIMYWH, WX O0O3HAYEHUS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMH BEIMYMHAMU;

OINMCHIBATh M3yYEHHbIE KBAHTOBBIC SIBJICHMSI M IMPOLIECCHI, UCIOIb3Ys (U3NYECKHE BEIUYMHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa, PHEPrUsl U UMIYJIbC (OTOHA,
Mepuoj] MOoJypacnaza, SHEPrus CBSA3M AaTOMHBIX sJep, MPU OMNHCAHUM TPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCIOJB3YEMBIX BEIWYHH, UX OOO3HAUYEHHs M €IWHHULBI, yKa3blBaThb (HOpMYIbI,
CBSI3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMM, BBIYUCIATH 3HAYECHUE
(bu3MYECKOil BEIUYUHBL;

aHAJIM3UPOBaTh (PU3MYECKHE TPOLECChl M SBJICHMS, HCHOIb3ysS (PU3UUECKHE 3aKOHBI U
NpUHIUINBL: 3aK0OH OMma, 3aKOHBI TMOCJIEI0BATEIIBHOTO U IMapajlieIbHOr0 COSAMHEHUS MPOBOJHUKOB,
3akoH  JDkoyns—JleHna, 3akOoH  DJIEKTPOMAarHUTHOW  MHIYKIUH, 3aKOH  HPSIMOJMHEWHOTrO
pacnpoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXXEHUS CBETa, 3aKOHBI IMPEIOMIICHUS CBETa, YpaBHEHHUE
OiiHmTeHa g GortodddeKTa, 3aKOH COXPAHEHHs] SHEPTUHU, 3aKOH COXPAHEHUS HUMITYJbCa, 3aKOH
COXPaHEHHUs DIIEKTPUYECKOTO 3apsija, 3aKOH COXpPAaHEHHUS MAacCOBOrO YHMCINa, MOCTynaThl bopa, 3akoH
pPaMOaKTUBHOTO pacmajna, IMpd OTOM pas3uyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIPAKEHHUE U YCIOBHS (TpaHullbl, 0071acTH) MPUMEHUMOCTH;

OTpeeNsATh HAMpPaBICHWE BEKTOpPA MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cunbl JIopeHna;

CTPOUTH M OMHUCHIBATH N300paKeHHE, CO3/1aBaAEMOE IIIOCKUM 3€PKaJIoM, TOHKOM JTMH30M;

BBITIONIHATh OKCIIEPUMEHTHI M0 UCCIEJOBaHMI0 (U3MUYECKUX SBIEHUH U TMPOLIECCOB C
MCIOJIb30BAHMEM TPSMBIX U KOCBEHHBIX M3MEPEHUIi: MpU 3TOM (HOpMyIHpoBaTh mpodiemMy/3aaady U
TUMNOTE3y Y4eOHOrO OHKCIEPUMEHTa, cOoOUpaTh YCTaHOBKY W3 MPEIOKEHHOTO O00O0pYyI0BaHHMS,
MIPOBOJHUTH OMBIT U (OPMYITUPOBATH BHIBO/IBI,

OCYIIECTBIISATh MpPsIMbIe U KOCBEHHBbIC M3MEpeHUs (U3MUECKUX BEIMYWH, TIPU STOM BBIOMpATh
ONTUMATBHBIA CHOCOO W3MEpPEeHHs] W HCIOIb30BaTh HM3BECTHBIE METOJbI OILICEHKH MOTPEIIHOCTEN
U3MEPEHUN;



Hcciaea0oBaTh 3aBUCUMOCTU (I)I/I3I/I‘-I€CKI/IX BCJIMYUH C UCIIOJIB30BAHUCM HPAMBIX HSMGPGHHﬁZ npu
9TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yIbTATHl MOJYICHHON 3aBUCUMOCTU (PU3UUIECKHUX
BCJIIMYUH B BUJIC Ta6JII/IL[ n I‘pa(bI/IKOB, ACJIAaThb BBIBOABLI 11O pE3yJibTaTaM UCCIICAOBAHUAA,

coOmoaTh nmpaBuia 0€30MacHOTO TpyJAa MPH NPOBEICHUH HCCIEIOBAaHHUNA B paMKax y4eOHOTO
OKCIEPUMEHTa, Y4eOHO-MCCIEeIOBATENbCKOM M TMPOEKTHOM JESITEIBbHOCTH C HCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO 000PYIOBaHUS;

pemaTh pacu€THBIE 3a7ayll C SIBHO 3aJaHHOW (PU3MYECKON MOJEINbI0, UCTIONB3Ys (hU3ndYecKue
3aKOHBI U IMPUHIMUIIEI, HA OCHOBC aHa/JIM3a YCJIOBUA 3aa4un BI)I6I/IpaTB (1)I/I3I/I‘IGCKYIO MOJ€CJIb, BBIACIATH
(busnuecKre BeITMIUHBI U (POPMYJIbI, HEOOXOAUMBIC JIJIs €€ PEIICHHUS, POBOANTH PACUETHI H OIICHUBATH
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3MUECKON BEIIUYHHEI;

peiiatb KAYCCTBCHHBLIC 3aJadu: BBICTPAWBATHL JIOTUYCCKU HCIIPOTHBOPCUYMBYIO LCIIOYKY
paccyXICHUI ¢ OOPO Ha M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKHE SBIICHUS;

HCIIOJIB30BATh MMPU PCIICHUN y‘IC6HLIX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOTUN OJIA
MOMCKA, CTPYKTYpUPOBAHMS, HMHTEPHPETALUN U IMPEACTaBICHHUS Yy4yeOHOW M Hay4YHO-TIOMYJISIPHOMN
I/IH(l)OpMaIII/II/I, HOJ'Iy‘-ICHHOfI N3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUYCCKU aAHAJIHU3HUPOBATH IIOJIYHACMYIO
nH(pOpMaLHIO;

OOBSICHATh NPUHIUNBI JEHCTBUS MaIllMH, NMPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3inuyaTh
YCIIOBHSI HX O€30ITacHOT'O MCIIOJIb30BaHMS B TOBCEAHEBHOM KU3HU,

MIPUBOJIUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TTPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPCTUYCCKHUEC 3HAHUA I10 (i)I/I?;I/IKe B HOBCGHHGBHOI\/'I KU3HU 151 olecrieueHns
0e30macHOCTH TIpU OOpamieHuH ¢ TPUOOpaMH W TEXHHUYECKUMH YCTPONCTBAMH, Ui COXPAHCHUS
3IIOPOBBSI U COOJTIOZICHUST HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cperie;

paboTaTh B TpYIIE C BHIMOJHEHHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBaTh PaboTy
IPYIIbl, PalMOHAIBHO PAcNpeAessaTh 0053aHHOCTH U IUIAHUPOBAThH AEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJEeKBaTHO OILIGHWBAaTh BKJIAQJ KaXJOr0 U3 YYaCTHMKOB TpYyMNNbl B peElICHHE
paccMaTpuBaeMoin MpooOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM (uudgpossbie)
Ne n/m Konrpoiasbubie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznean 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUA
bu6morteka [IOK
1.1 o 2
M3MKa U METO/Ibl HAyYHOT'O TIO3HAHUS htts://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMata > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 7
A https://m.edsoo.ru/7f41bf72
bub. OK
2.3 3aKOHBI COXPAHCHUS B MEXaHUKE 6 1 1 htI/tIp;I:I;I/(r)rTl.eeI;asﬁ).ru 17541072
Hroro no pazaeny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 9 1 bubnuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC TTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Pasnea 4. QJIEKTPOANHAMUKA

41 3 10 bub6mmoreka [{OK
' HCKTPOCTATHI https://m.eds00.ru/7f41bf72
42 [TocTostHHBIM 2neKTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpeuax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KonnuyectBo 4yacos DJIEeKTPOHHbBIE
HaumenoBanue pa3aesioB U TeM nupposbie
Ne n/mm P KonrtpoJsbneie | Ilpakrnyeckue (acpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. QJIEKTPOAUHAMUKA
11 MaruutHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuoreka [IOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKkue 1 JIeKTPOMArHUTHBIE 9 1 bubnuoreka [JOK
' KOJTeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKre 1 3JIEKTPOMArHuTHbHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI CIEMATIBHON TEOpUHU 4 1 bubnuorexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOW ONTUKHU 6 bubmorexa LIOK
' eMe OBOIO https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

AToMHOE s11pO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Pazpnea 5. OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3ngen 6. OBOBIIAIOLIEE IOBTOPEHUE
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

INOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
N KounyecTBo yacoB Jlara DJleKTPOHHBbIE HU(POBHIE
Tema ypoka KOHTpOJIbeIe HpaKaneCKne 06p330BaTeJ'II)HbIe
n/n Bcero U3yUYEeHUs
padoTsI padoThbI pecypchl

1 ®duznka — Hayka o npupojie. Hayunsie 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYXKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
P

2 | compomemmot sapanet sapns s o ) BuGmorexa LIOK

P ey P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIESTEIHHOCTH JIFOIeH
Mexanndeckoe IBMKEHHE.

3 OTHOCHTENBHOCTh MEXAaHUYECKOTO 1 bubnuorexa [JOK
nBmwkeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPAMONIMHEHHOE IBHKEHHUE 1 Bubmmorexa [IOK

P P g https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOITMHEWHOE 1 bubnuorexa [JOK
JBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE TIajicHue. Y CKOpPEHHE 1 bu6mmoreka [IOK
CBOOOIHOTO MAJEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe npuxenue. /[prxenue 1 bubnuoreka [JOK
MaTepUATLHOW TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
I1 r .

;| o e |

P P https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca Tena. Cuina. HpI/IHI_II/\I’l'I Butmorexa [IOK
9 Cynepro3uiuu cui. Bropoii 3akox 1

HeroroHa nns MaTepuanbHON TOUKH

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperuit 3akoH HproTona nis

bubmuoreka [IOK

10
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHUPHOTo Tsarotenus. Cuna bubnuorexa [JOK
TsokecTH. [lepBas KocMU4ecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [{OK
12 Cuna ynpyroctu. 3akon ['yka. Bec Tena
yupy Y https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunuent tpenus. Cuia
13 corbo P . b . P ena bubnuotexa [JOK
MIPOTUBIICHUS TPH JIBVDKCHUU TeJla B
P pua https://m.edsoo.ru/ff0c3f76
KUJKOCTH WM Ta3e
[TocTynarenbHOe 1 BpalaTeibHOE
14 JBUKEHHE a0COIIOTHO TBEPAOIO Tea. bubnuoreka [JOK
MowmenT cuibl. [lnedo cubl. Y CmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynec MaTepuanbHOW TOUYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyIbC CHITBI. bubnuorexa [JOK
3aKOH COXpaHEHHUs UMITYJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHHE
Pa6ora u mourHoCTh cuibl. Kunernueckas
16 LH o Teone 5 bubmuorexa [JOK
SHeprusi MaTepuaibHOi Touku. Teopema o
P P o P https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUu
[TorenunansHas sueprud. [lorenunanbuas
17 SHEPTHsl YIPyro AehOpMHUPOBAHHON bubmuorexa [JOK
npyxuHnsl. [loTeHIManbHAs SHEPT U Tela https://m.edsoo.ru/ffOc461a
BOJIM3U TOBEPXHOCTH 3eMIIH
[ToTeHnnanbHbIe U HEIOTEHINAILHBIE
cubl. CBs3b pabOThI HEMTOTEHIIUATBHBIX
P . N bubmuoreka [JOK
18 CHJI C UBMEHEHUEM MEXaHUYECKOW SHEPTUU

CHUCTEMBI T¢I, 3aKOH COXpPAaHCHHA
MEXaHH4YEeCKOM OHEPTUn

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlabopatopHas pabdora «VccnenoBanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha IPUMEpPE
PACTAIKCHHA PE3UHOBOI'O KI'yTa»

20

KonTponbHas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABMKEHUS U B3aUMOJICUCTBUS
4yacTHL BemecTBa. Mosenu CTpoeHus
ra3oB, )KUJAKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonndyecTBo BelecTsa.
[TocrossuHas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana temneparyp Llenbcus

25

Wneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGconroTHas TeMIepaTypa Kak Mepa
CpeIHel KHHETHYECKON SHEPTUH JIBUKCHUS
MOJIeKyJI. YpaBHeHUe MeHieneeBa-
Kunaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lanbToHa. ['a30BBIC 3aKOHBI

28

JlabopatopHas padora «ccnenoBanue
3aBUCHUMOCTH MEX]y TapaMmeTpamMu
COCTOSIHMSI Pa3peKEHHOr0 razay

29

I/I3OHpOHCCCH B NACAJIbHOM ra3€¢ u ux
rpa(pnquKoe MNpeaACTaBJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BuyTpeHHss HEeprus TepMOJAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHS.

bubmuoreka [IOK

30 K oora.
OIFICCTBO TEILTOTRL I pabota https://m.edsoo.ru/ff0c5952
BHyTpeHHSIsI SHEpTUs 0JTHOATOMHOTO
UJICATLHOTO Ta3a
31 B erUTonepena bubnuorexa [JOK
UJIBI TETUION 17
A pea https://m.edsoo.ru/ff0c5¢c36
v & .
2 | Komtcerso renors npi remtoncpesane biorer LIOK
y P PesAdie: https://m.edso0.ru/ff0c5c36
AnmabaTHBIN MpoIecc
33 [IepBblit 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [JOK
MPUMEHEHHE K U30IPOoIIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B MpHpoIe. bubnuoreka [JOK
Bropoii 3akoH TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/ TermoBoi bu6moreka [IOK
MaIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/J
37 DKOJIOTHYECKHE TIPOOIeMBI
TEIUI0HEPTETUKU
38 O6o6maronuii ypok « MosieKyispHast bubnuorexa [JOK
¢buznka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938
K 0
| e
y2Ip ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKIY
40 [TapooOpa3oBaHue U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcniapenue u KumeHue https://m.edsoo.ru/ffOc63b6
41 AOCONIOTHAs ¥ OTHOCUTEJIbHAS BIaKHOCTh bubnmoreka [JOK

BO3ayxa. HacelleHHbII n1ap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramnmuecknue u
amop(HbIe TeJa. AHU30TPOIUS CBOWCTB

bubmuoreka [IOK

42
KpHUCTAJUIOB. JKHIKHEe KPHCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
43 [InaBnenue u Kpucrauu3anus. Y aenpHas bubnuorexa [JOK
Teruiora riaBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 0% 0
PABHCHIE TEIIOBOro basatca https://m.edsoo.ru/ff0c6820
45 DnekTpu3aIus Tel. DIeKTPUUECKUH 3apsi. bubnuotexa [JOK
JIBa BU/1a 3JICKTPUUYCCKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
IT
46 | nonynponozm, Jacon coxpancrn Bibmorera LIOK
YHPOROML ) P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUYECKOTO 3apsizia
47 B3anmopeiicteue 3apsioB. 3akoH KynoHa. bubnuoreka [JOK
TodeuHbIi ICKTPUIESCKUIN 3apsiT https://m.edsoo.ru/ff0c6ced
o | pemmen e o
P uu YHEp 8 B P https://m.edsoo.ru/ffOc6df2
nosieit. JInaun HanpsHxkEHHOCTH
49 PaboTa cuit 31eKTpoCcTaTHueCcKOro moJsl. bubnuorexa [JOK
ITorenuuan. PazHOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
0 | smempocrammecron tore, biGiorera LIOK
P ) https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MPOHUILIAEMOCTh
51 OnekrpoémkocTts. Konaencato bubmorexa LIOK
P ' . P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IIIOCKOT0 KOHAEHCATOPA. bubnuoreka [IOK
DOHeprus 3apsHKeHHOr0 KOH/IeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JIaGoparopHas pabota "M3mepeHue

AEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMMPOBAILHOTO
amnmnapara, CTpyHHOro mpuHTepa.
DneKTpocTaTU4ecKas 3aluTa. 3a3eMIIeHre
AIIEKTPOIPHUOOPOB

55

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cymectBoBanusl. [locTossHubIN ToK. Cuiia
toka. Hanpspxenne. ConpoTuBieHue.
3akon OMa 1t yyacTKa Lenu

56

[TocnenoBarenpHOE, MapaLIEIBHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas paborta «3yuenue
CMEIIAaHHOTO COSTMHEHHSI PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta u MOLTHOCTH ANIEKTPUUECKOTO TOKA.

3akoH /[xoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo0.ru/ff0c7838

58

3akon OMa Jy1si IOJTHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune DJ1C uCTOUYHHUKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs TPOBOAUMOCTD TBEPBIX
METaJJIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METaJJIOB OT TEMIEPATYPHI.
CBepXmpoBOJIUMOCTD

60

OnexTpuueckuil TOk B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
IpuMeECHas MpoOBOJAUMOCTD. CBoiicTBa pP—
n-nepexona. HOJ'IyrIpOBOI[HI/IKOBHC

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



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

npubOpHI

DNEKTpUUYECKUI TOK B PACTBOPAX U

62 paciuiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOIUTHYCCKAS TUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DnexTpuyecKuit T?K B rasax. ) BuGmorexa LIOK

63 CaMOCTOSTETBHBIA U HECAMOCTOSITSIILHBIH 1

https://m.edsoo.ru/ffOc84ae
pa3psa. Monaus. [1nasma

51 | mempaermasonse wpmmenne, Toams |1 bitGnorera LIOK

P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
bu6moreka [IOK
65 0606 i 6) 1
COIATOMMI YPOK (IACKIPOAMHAMMIEA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«2nekTtpocraruka. [locTostHHBIN bubnuorexa [JOK

66 . 1
AIIEKTPUYCCKHIA TOK. TOKH B pa3InIHbBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Peseprubiit ypok. KonTponbsHas padorta mmo 1 bubnuorexa [JOK
Teme "DiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok mo 1 bubnuorexa [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe I poBbIE

Jrj;_)n Tema ypoka Beero Konrpoasbubie | IlpakTHyeckue fI[:yT:eHnﬂ o0pa3soBaTe/bHEbIe
padoThI padoThI pecypchbl
[TocTosiHHBIC MAarHUTHI B KX
1 B3auMO/IeiicTBHE. MarHuTHOE TOoJIE. 1 bubnuorexa [JOK
BekTop MarHuTHOW MHAYKIWH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHTyKITUU
MarauTHOE ToJIe MPOBOTHUKA C TOKOM.
2 OmneIT Opcrena. B3:HM0§61710TBH6 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c98fe
MTPOBOHUKOB C TOKOM
3 JlabopatopHas pabota «3yuenue 1 1 bubnuorexa [JOK
MarHUTHOTO TIOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TTOJIST HA
MIPOBOJHHUK ¢ TOKOM. Cuita Ammepa.
4 HE(SOPETOPH&H pabora «I/ICCJ'ICILOI];aHI/Ie 1 1 bubmmorexa LHOK
B https://m.edsoo.ru/ff0c9ac0
JIEHCTBUS MOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»
€HCTBHE MAarHUTHOTO TTOJIS HA
5 fBI/I}K}II_HYIOCH 3apSOKEHHYIO YaCTHILY. 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ora cuibl JIopenia
DOnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHOM uHAykuu. I1C 1
MHIYKIUH. 3aKOH 3JIEKTPOMarHUTHOM
unaykuun Gapanes
7 JIaGoparopHas pabota «MccnenoBanue 1 1 bubnuoreka [IOK
SIBIICHUS JIEKTPOMArHUTHOW WHITYKITHID) https://m.edsoo.ru/ff0cal50
3 NunyktuBHOCTSH. SIBIEHUE 1 bu6mmoreka [JOK
camouHaykiuu. DJIC caMOMHAYKINH. https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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3HepFI/I$I MAar"aviTHOI'O I10JIA KaTylIKU C
TOKOM. DJIEKTPOMArHUTHOE I0JIe

TexHudeckue ycTpoucTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMATHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHyKIHOHHAs I1€Yb

10

O6o0mmaronuii ypok « MarHuTHOE TOJIE.
3J'ICKTpOMaFHI/ITHa$[ HUHAYKIOUS

bu6moteka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhast pabota no teme
«MarnuTHoe nosie. JIeKTpOMarHuTHas
HUHAOYKIOUS

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0o0OOIHBIC MEXaHUYECKUE KOJICOaHUSI.
I"apmonmyeckue koneOaHus. YpaBHEHUE
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlabopatopnas pabora «lccnenoBanue
3aBHCUMOCTH MEPHOA MAJIBIX KOJICOaHM
rpy3a Ha HUTH OT JIJTHHBI HUTH M MacChl
rpy3a»

14

Koneb6arenbupiii koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJICOaHHS B
UjeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaIOrust MeXX1y MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3aKOH COXpaHEHHUS
SHEPruM B HICaTHHOM KOJIeOaTeTbHOM
KOHTYpe

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

Hpe,[[CTaBJ'IeHI/IC 0 3aTyXarmux
KOJICOAHMSX. BBIHY)KIICHHBIe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86
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MeXaHuuyeckue kojaebanus. Pesonanc.
BBIHy)K[[eHHbIC C-)JICKTpOMaI‘ HUTHBIC
KoJiebaHus

17

Ilepemennsblii Tok. CUHYCOMIATbHBIN
MEPEMEHHBINA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUIUTYTHOE U
JICMCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsKEHUs

bu6mmoreka [{OK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBocTBo,
nepeaya v noTpedyieHue MeKTPUIECKOn
SHEPTUH

19

Y CTpOHCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOr0 3BOHKA,
reHeparopa nepeMeHHOro TOKa, JTMHUI
JNeKTporepeaay

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUHU B MTOBCEAHEBHOMN KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTthb
pacrnpocTpaHeHHs U JJIMHA BOJIHBI.
[Tonepeunbie ¥ MPOIOJILHBIE BOJTHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb 3ByKa. I pOMKOCTB 3BYKa.

Bricora Tona. TemOp 3Byka

bubmuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

9J'IeKTpOMaFHI/ITHbIC BOJIHBI, UX CBOMCTBA
" CKOPOCTh. Illxana QJICKTPOMAIrHUTHBIX
BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHbI paaruoCBA3U U TCIICBUACHU.
PazButue CpeACTB CBA3U. Pannonokanus



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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KonTponbras pabora «Konebanus u

bubmuoreka [IOK

25
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
I .
| Somemie: s
AHOPOA peAe. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBeTa
O .3
27| cnera. Hoerpoene naoSpueniin biiorers L1OK
' P P https://m.edsoo.ru/ffOcd4e0
TIJIOCKOM 3epKajie
IT Nl
28 pe“"eM“ee‘;“j CZGT: e"“&“’: - Bu6orexa [IOK
BHYTPCHHEE OTPaKCHUE. JIBHBIH
P P peA https://m.edsoo.ru/ffocd7f6
YTOJI TIOJIHOTO BHYTPEHHETO OTPAKEHUS
Jlabopatopnas padora «3mepenue bubnuorexa [JOK
29
MOKAa3aTess MPETIOMIICHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JI i 0 i
30| e, Gopuya roncoft s, biorera LIOK
- POPMY. ' https://m.edsoo.ru/ffO0cddle
VYBenuueHue JUH3bI
31 Jlabopatopnas pabora «lccnenoBanue
CBOMCTB M300pakCHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
32 oenoro cBera. Llpet. JJabopaTopHas
pabota «Habmronenue aucrepcuu cBeTa»
33 HNutepdepentus ceeta. udpakmms bubnuorexa [JOK
ceta. Judpakimonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpUOOPHI U YCTPOHUCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
36 I'paHu1IBI TPUMEHUMOCTH KIACCUYECKOMN bubnuorexa [IOK

MCXaHHUKH. HOCTy.]'IaTBI crnenuaabHOM

https://m.edsoo.ru/ff0cf862
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TCOPHU OTHOCUTCIIBHOCTU

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

37 3aMeyICHHE BPEMEHH U COKPaICHUE bubamorexa HOK
. P pat https://m.edsoo.ru/ffOcfa42
JUTAHBI
35 o
o :Cepms{ I/ICI/IM;IyJII;(:: fenjzugncrzfon BuGmiorexa LIOK
yacTuIbl. CBS3b MACChl C SHEPTHCH U
i P https://m.edsoo.ru/ffOcfc68
HUMITYJIBCOM. DHEPTHsl MOKOS
KonTponbhas padota «Ontuka. OCHOBBI bubnuoreka [IOK
39 .
CIIEIHATIBLHON TEOPUU OTHOCUTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. Dueprus u bubnuoreka [JOK
UMITYJIEC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCTEOBAHUE bubnuorexa [JOK
dororddexra. OnbiTel A. I'. CToneroa https://m.edsoo.ru/ffOcffc4
3 .Y
| bbb o
8 ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» poroaddexra
43 Hapnenne ceera. OnbiTel I1. H. bu6mmoreka [IOK
JleOeneBa. XuMuueckoe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTpoicTBa u
44 MPaKTUYECKOE TPUMEHCHHUE:
(dhoTosneMeHT, (HOTONATUYNK, COTHETHAS
Oarapes, CBETOINO/
45 Pemenue 3amgau no teMe « DJIEMEHTEI bu6mmoreka [JOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
M T .0
o | pm T o
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoJeNb aToMa
bub OK
47 [Toctynatel bopa nomotexa L

https://m.edsoo.ru/ff0d0afa
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48

W3zny4yenue u norsiomenne GOTOHOB MPH
IIEPEX0/I€ aTOMA C OJTHOT'O YPOBHS
SHEPIruM Ha Ipyrou. Buasl criekTpos

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BomaHoBbie cBolicTBa yacTull. BoHEI 1
Bbpoitis. KopnyckynsipHO-BOJTHOBOM
nyanu3Mm. CIIOHTaHHOE M BBIHYXKICHHOE
W3JIy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaIMOAKTUBHOTO M3JTyUYEHUS

bu6moteka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMma-
HU3TTy4YCHHUA. Bnusaue pPaanOaKTHUBHOCTH
Ha )XUBBIC OPraHU3MbIL

52

OTKphITHE IPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacnajn. IIeKTPOHHBINA
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B SiIpe.
SnepHbie peakuuu. SAnepHbId peakTop.
[IpoGieMbl, MepCIEKTUBHI,
HKOJIOTMYECKUE aCTIeKThI SAePHOI
SHEPreTHKU

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

54

DneMeHTapHble yacTulibl. OTKpbITHE
MO3UTpOoHA. MeTo1bl HAOIOACHUS U
PErucTpaLyy 3J€MEHTAPHBIX YaCTHL.
Kpyruslii cton «®yH1aMeHTaIbHbIE
B3auMoieicTBUsA. EnquHcTBO prusmueckoit
KapTUHBI MUPa»

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

55

Bun 3Bé3anoro Heba. Co3Be3us, spkue
3BE3/1bl, INIAHETHI, UX BUJIUMOE
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nsrokenne. CoHeyHas CUCTEMaA

56

Comnane. ConHeuHass aKTHBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

57

3BE3/1bI, UX OCHOBHBIC XapPAKTEPUCTUKH.
3BE3/1bI TIaBHOI MMOCIIETOBATEIHHOCTH.
BnyTtpenHnee crpoeHue 3B€E3.
CoBpeMeHHbIEe NPECTABIECHUS O
MIPOUCXOXKIACHUH | dBoIoruu CoHIA 1
3BE3]

58

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxxenue u amxenue ConHua B
lNanaktuke. ['anaktuku. Y€pHbIE ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Pazberanue rajgakTHk.
Teopusa bonemoro B3peiBa. PenukroBoe
n3nydyeHue. MeraranakTuka

60

Hepemennsie npo0iemMbl acCTpOHOMUU

61

KontponbHas padoTa «meMeHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

62

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COIMAJIbHON B
ATUYECKOU cdhepax NesATeIbHOCTH
yeJIoBeEKa

63

O6o6matomuit ypok. Ponb u Mecto
(U3HKH ¥ aCTPOHOMHH B COBPEMEHHOM
HAy4YHOU KapTUHE MHUpa

64

O6o6matomuit ypok. Ponb ¢puzndeckoit
TeopuH B (OpMUPOBAHHUH MIPEICTABICHUN
0 (hu3MYECKOI KapTHHE MUpa




Oo6o06matomuit ypok. Mecto ¢gusndeckoi
65 KapTUHBI MUpPA B O0IIEM PSTY 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
66 PesepBHBbI ypok. MaruutHoe 1noie. 1
DNeKTpOMarHuTHAs HHYKIHS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CTIEMANBHON TEOPHH OTHOCUTEIBHOCTH
68 Pesepnbiii ypok. KBantoBas ¢usuka. 1 bubnuoreka [IOK
DJIeMeHTBI aCTPOHOMHHU U aCTPODHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJBHBIE YUEBHBIE MATEPUAJIBI V151 YAEHUKA

» ®duswnka, 10 xiracc/ Mskumes I'.5., Byxosnes b.b., Corckuit H.H. mo pegakiueit
[MapdenTreBoit H.A., AkimonepHoe obmectBo «M3narensctBo «IIpocBemienney

» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., YUapyrun B.M. oz penakimueit
[TapdentbeBoii H.A., AkironepHoe oOuiectBo «M3narensctBo «lIpocsemenne»

BBenure BapuaHt

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Breautes ®usnka, 10 xnacc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. mon penakmueit
[TapdenTtreBoit H.A., Akimonepnoe obmectBo «M3mgarenbctBo «IIpocBemnienuey

» ®msuka, 11 xrace/ Msxumes I'.J1., byxosnes b.b., Yapyrun B.M. oz penakuueit

[TapdentheBoit H.A., Akimoneproe obmiectBo «M3aarenbctBo «IIpocBenieHne» 1anHbIe

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

https://m.edsoo.ru/ff0c32e2 https://m.edsoo.ru/ff0c33e6



